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Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and 
the environment: Genomic data linking transmission between the different reservoirs 
Abstract No: 14785

Fluidity of Antimicrobial Resistance between Humans, Food Animals and Water and 
Soil Environments in South Africa: A Genomic Illustration

Sabiha Essack*1 ; Luther King Abia-Akebe1 ; Daniel Amoako1 ; Tracy Beetar-King1 ; Dorcas Fatoba1 ; Joshua Mbanga1  
1Antimicrobial Research Unit/ University of KwaZulu-Natal/ South Africa 

Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is considered the quintessential One Health issue as it exists and can be transferred within and be-
tween humans, animals and the environment.  We delineated the molecular epidemiology of bacterial AMR in humans, food animals 
and associated water and soil environments using whole genome sequencing and bioinformatics analysis.

Methods

The World Health Organization’s (WHO) Global Antimicrobial Surveillance System (GLASS) protocol and the WHO Advisory Group 
on the Integrated Surveillance of AMR (AGISAR) farm-to-fork protocol was used for the human and food animal investigations in 
public sector hospitals and intensive chicken and pig production farms respectively. For environmental AMR surveillance, we collect-
ed water samples bimonthly from the influent and effluent of waste water treatment plants (WWTPs) receiving water from hospitals 
and farms.  We also investigated soil fertilized by chicken litter before (Day 0, 1, 2, 3, 5, 7, 9) and after (Day 0, 1, 3, 7, 14 and weekly 
thereafter) litter application.  Isolates were subjected to microbial culture and sensitivity testing, and, whole genome sequencing and 
bioinformatics analysis to delineate the resistome, virulome, mobilome, clonality and phylogeny.

Results or Focus

Using Escherichia coli, Enterococci and Staphylococcus aureus as indicator bacteria, we found evidence of the fluidity of drug-re-
sistant bacterial strains, antibiotic resistance genes and mobile genetic elements at the human:food animal:environment interfaces.

Conclusion or Scope

While such genomic studies have shown the prevalence of similar bacterial strains, similar resistance genes and similar mobile genet-
ic elements in human, food animal and environmental compartments of the One Health triad, we are yet to establish the transmission 
dynamics and the risks associated with the prevalence of AMR at the interfaces.
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Abstract No: 14920

A COLLABORATIVE EFFORT ON GENOMIC SURVEILLANCE OF AMR IN JAKARTA: 
A ONE HEALTH STUDY FROM CONCEPTUALISATION TO IMPLEMENTATION

Nelly Puspandari2 ; Dwi Febriyana2 ; Tati Febrianti2 ; Wirabrata2 ; Imron Suandy1 ; Desrina Sitompul8 ; Asih Hartanti2 ; Adam Robert3 
; Thomas Weaver8 ; Ageng 3  

2Centre for Health Resilience and Health Resource Policy/ Health Policy Agency, Indonesia Ministry of Health / Indonesia, 1Direc-
torate of Veterinary Public Health, Directorate General of Livestock and Animal Health/ Indonesia Ministry of Agriculture / Indonesia, 

8Fleming Fund Country Grant to Indonesia/ DAI/ Indonesia 2Fleming Fund Country Grant to Indonesia/ Health Security Partners / 
Indonesia 3Antimicrobial Chemotherapy and Resistance/ Liverpool School of Tropical Medicine / United Kingdom 3National Re-

search and Innovation Agency / Eijkman Research Centre/ Indonesia 

Introduction and Objectives or Purpose

Bacterial genomics increases our understanding of genes and mobile genetic elements within bacterial populations, providing an 
early warning system for emerging resistances. This study capitalised on a unique set of strains to strengthen genomic surveillance 
capabilities and inform One Health AMR decision-making.

Methods

Through the Global Surveillance Extended Spectrum Beta Lactamase Escherichia coli Tricycle programme, the Government of Indo-
nesia (GoI) collected samples from humans, animals, and the environment, resulting in over 1000 ESBL-producing E. coli strains. We 
selected over 300 isolates for whole genome sequencing, providing the first city-wide, One Health, genomic overview of ESBL-pro-
ducing E. coli in Indonesia.  Indonesia’s Ministry of Health (MoH) led the co-design process, employing a One Health approach. A 
robust stratified random strain selection method maximised representativeness and diversity of strains and resulting genomes. Bio-
informatic analyses prioritised subtyping, phylogenetics, gene content and location; phenotypic and epidemiological data will overlay 
genomic analyses.

Results or Focus

This study was founded on two years of cross-sectoral relationship building, planning, and training led by the GoI and the FFCGI; 
characterised by a strong culture of openness, respect, and trust under GoI leadership, despite operational challenges posed by the 
pandemic. This study aligns with Tricycle programme and other One Health initiatives, adding value to previous work. It strengthened 
Indonesian capabilities in genomic surveillance, study design and implementation, generating a collection of robust genomes which 
will inform policy and become a foundation for future genomic surveillance. It also highlighted the prohibitive cost of sequencing in 
Indonesia, that hinders AMR containment strategies.

Conclusion or Scope 
The study exemplifies One Health in action. It will increase understanding of the relatedness, dynamics, ecology, selection factors 
and transmission pathways of a critical AMR indicator bacteria species within and between host populations and environmental 
sources, setting the foundations for integrating sequencing into routine cross-sectoral AMR surveillance in Indonesia.

Keywords: Genomic; Surveillance; AMR; environment; Indonesia
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Abstract No: 15017

The Saint John’s Island Resistome project: a tractable microcosm of antibiotic resis-
tance transmission across One Health domains in Singapore

Yann Felix Boucher*1 2 3 ; Jia Yee Ho1 2 ; Evelyn Goh1 2 ; Dalong Hu1 2 ; Haripriya Sadhasivan1 2 ; Deborah Kang2  
1Saw Swee Hock School of Public Health/ National University of Singapore/ Singapore, 2Singapore Centre for Environmental Life 

Sciences Engineering/ National University of Singapore/ Singapore, 3Yong Loo Lin School of Medicine, Department of Microbiology 
and Immunology, Infectious Diseases Translational Research Program/ National University of Singapore/ Singapore 

Introduction and Objectives or Purpose

Monitoring of Antimicrobial Resistance (AMR) genes in the environment or clinical samples is readily feasible using PCR-based mo-
lecular approaches. However, tracing their transmission pathways or even simply identifying the organisms carrying them remains a 
challenge. Their low abundance in the environment has also limited the usefulness of metagenomics to provide further information 
about their dispersal and associations, while achieving pure cultures of isolated colonies of AMR bacteria is time consuming and 
usually targets particular antibiotics and carrier species. 

Methods

To overcome these limitations, a combination of high throughput PCR-based screening and culture-enriched metagenomics was 
used to look for AMR genes in Singapore’s St-John’s Island coastal microcosm. All three One Health domains were targeted, with 
weekly sampling over an entire year of recreational seawater users, marine animals, seagrasses, algae, sediments and seawater. 
Bacterial biomass associated with each sample type was collected and culture enrichments were performed on all samples using 
liquid and solid selective media targeting ESKAPE bacteria. Samples were screened for the presence of 30 AMR genes using mP-
CR-RLB and DNA from positive samples (biomass and culture enrichments) was sequenced using a combination of Illumina and 
Nanopore technologies.

Results or Focus

Sequencing from the culture enrichments containing tens to hundreds of genotypes yielded near-complete genomes of several 
AMR-containing ESKAPE bacteria. This made the use of core genome Multi-locus sequence typing possible, which yielded clear 
links between different One Health domains. Furthermore, avid seawater users displayed significantly more AMR bacteria in their gut 
microbiome than people not going in seawater for recreation.

 Conclusion or Scope

Results suggest that this approach, if the sampling scope is wide and diverse enough, can help determine carrier organisms of AMR 
genes and their transmission pathways. This method can also help evaluate the risk posed by AMR bacteria to recreational water 
users.

Keywords: AMR; One Health; bacteria; water; metagenomics
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Rise of carbapenem resistant Klebsiella pneumoniae in young infants in Bangladesh: 
an 18-year genomic epidemiological study (2004-2021)

Yogesh Hooda*1 ; Afroza Tanni2 ; CHRF Genomics Team 2 ; Monir Hossain3 ; Mahboob Haq3 ; Arif Mohammad Tanmoy2 ; Samir K 
Saha4 ; Senjuti Saha2  

1Biochemistry and Molecular Biology/ Child Health Research Foundation/ Bangladesh (বববববববব), 2Genomics/ Child Health 
Research Foundation/ Bangladesh (বববববববব), 3Neonatology/ Bangladesh Shishu Hospital and Institute/ Bangladesh 

(বববববববব), 4Clinical Microbiology/ Child Health Research Foundation/ Bangladesh (বববববববব) 

Introduction and Objectives or Purpose

Klebsiella pneumoniae is a major cause of neonatal sepsis globally. With increasing antimicrobial resistance in Klebisella sp., the 
mortality associated with these neonatal infections is steadily rising. While many studies have looked at the burden of neonatal Kleb-
siella infections in high-income countries, limited data is available from low-and-middle-income countries, especially in South Asia. 
These gaps limit the institution of evidence-based policies and stymie the design of pharmaceutical interventions to address this 
emerging crisis.

Methods

We collected blood cultures positive for Klebsiella sp. at four study site hospitals in Bangladesh from 2004 to 2021. Clinical features 
including hospital stay, symptoms, outcome etc. were also recorded. Whole genome sequencing was performed on a representative 
set of isolates from children <60 days. Comparative genomic analysis was performed to identify the underlying antimicrobial resis-
tance genes, O-antigen and K-capsule types.

Results or Focus

In total 1,769 Klebsiella isolates were collected over the 18-year study period. 82% of infections occurred in children under 2 months 
and these children were 2.4 (95%CI: 1.8-3.2) times more likely to die. The number and mortality of infections has been steadily in-
creasing from 30% before 2015 to 52% in 2021. 579 isolates (42%) were sequenced and these belonged to 130 distinct sequence 
types (STs) including several unique STs. The 10 most common STs represented 54% of sequences and each year had a unique mix 
of STs causing infections. Concomitant to increasing mortality, rise in carbapenem resistance was also observed since 2015. Carbap-
enem resistance increases the odds ratio of dying by 3.1 (95%CI: 2.2-4.6). High rates of diversity were also in seen in O-antigen (top 
10 O-types: 92% of genomes) and K-capsule (top 10 K-types: 59% of genomes).

Conclusion or Scope

The numbers and mortality of Klebisella infections among young infants is increasing in Bangladesh since 2015. This increase in 
mortality correlates with rising rates of carbapenem resistance.

Keywords: Klebsiella pneumoniae, neonates, antimicrobial resistance, vaccine antigens, carbapenem
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BENEFITS OF POLITICAL ECONOMY ANALYSES ON ANTIMICROBIAL RESIS-
TANCE: CROSS-EXAMINATION OF PEA IMPACTS IN BANGLADESH, PAKISTAN, 

AND INDONESIA 
Nicole DeCastro*8 ; Dr. Rumana Huque1 ; Sanya Tahmina1 ; Mark Rasmuson1 8 ; Solomon Benigno8 ; Richard Burrough8 ; Dr. Fayaz 

Ahmad2 ; Umar Banoori 2  
8Global Health/ DAI/ United States 1Fleming Fund Country Grant to Bangladesh/ DAI/ Bangladesh (বববববববব) 8Fleming Fund 

Country Grant to Indonesia/ DAI/ Indonesia 2Fleming Fund Country Grant to Pakistan/ DAI/ Pakistan (ناتسکاپ) 

Introduction and Objectives or Purpose

Pakistan, Bangladesh, and Indonesia are three countries at high risk for the emergence of AMR. Each country presents unique AMR 
and health security challenges that benefit from the results of Political Economy Analyses(PEA). This form of analysis promotes a 
programmatic One Health approach to reducing the burden of AMR, antimicrobial use, and antimicrobial consumption.

Methods

PEAs in each country were conducted from 2020-2021 by identifying gaps, surveying stakeholders, identifying policies realted to the 
AMR National Action Plan and using PEA data to create a plausible pathways of change. Slightly different approaches were taken in 
each setting, but all three countries followed three steps:

1. Identify the problem 

2. Map the structural factors, institutions (formal and informal), and stakeholders’ interests

3. Identify political economy drivers and obstacles, and inform solutions that promote change

Results or Focus

This approach helps shape countries’ implementation strategies by illuminating the underlying interests, incentives, historical lega-
cies, and social trends, to inform how these factors affect or impede change. Despite differences between Indonesia, Pakistan, and 
Bangladesh - the PEAs identify key stakeholders to make strategic decisions and ensure the sustainability of investments at the 
national and international level.

Conclusion or Scope

PEA findings identified cross-cutting enablers and barriers, shortcomings, entry points, and opportunities for changing the incentives 
of stakeholders in favour of AMR containment efforts. The PEA frameworks make it easier for each country to think and work politically 
by identifying sustainable opportunities to improve programmes and policies across sectors, at all levels of government. Application 
of findings:

·	 Bangladesh: Revising the national strategic framework to cost the National Action Plan. 

·	 Indonesia: Adopted by the Government of Indonesia and are actively used as evidence for AMR policymakers

·	 Pakistan: Key PEA messages packaged into a “Policy Brief” that is actively used by government for advocacy and data 
collection mechanisms and dashboards of key AMR indicators 

Keywords: Antimicrobial resistance; political economy analyses; Coordination; governance; Advocacy
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Understanding networks in rural Cambodian farming communities and how they influ-
ence antibiotic use

Jane Lim*1 ; Sokchea Huy2 ; Chhay Ty2 ; Khieu Borin2 ; Li Yang Hsu1 ; Clarence C Tam1  
1Saw Swee Hock School of Public Health/ National University of Singapore/ Singapore, 2Research/ Centre for Livestock and Agri-

culture Development (CelAgrid) / Cambodia (ববববববব) 

Introduction and Objectives or Purpose

Although smallholder backyard farming systems play a major economic role in many Cambodian households, biosecurity and pre-
ventive animal health services in these settings are limited, often leading to an over-reliance on antibiotics. However, data are lacking 
on the factors influencing antibiotic use in these communities.

Methods

Between January and July 2019, we conducted a mixed methods, social network study in two rural Cambodian farming communities. 
This included a household census (n = 248), network surveys (n = 145) and in-depth interviews (n = 28) to investigate how social and 
contextual influences can influence both human and animal antibiotic use behaviours.

Results or Focus

In both villages, participants most commonly accessed antibiotics or learned animal antibiotic use practices through village-level 
informal sources such as pharmacies, health centres or animal health workers. While most participants reported not using antibiotics 
for animal growth promotion or illness prevention, misconceptions surrounding both antibiotic effectiveness and resistance were com-
mon. Social networks capturing informal, work-related and health-related social ties showed that familial connections and geographic 
proximity were of primary importance for information sharing. Using exponential random graph models, we demonstrated that familial 
ties, and closer geographic and geodesic distance, were associated with similarity in overall antibiotic knowledge and attitudes.

Conclusion or Scope

Our findings indicate that in backyard farming communities, the informal private sector plays a major role in provision of antibiotics 
and antibiotic-related information, but that such information is often maintained within close social groups. This demonstrates the im-
portance of engaging village-level informal sources in the provision of antibiotic-related information for both human and animal health, 
as well as in potential interventions to encourage appropriate antibiotic behaviours in lower-resourced settings.

Acknowledgement
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TRENDS OF HUMAN AND VETERINARY ANTIMICROBIAL CONSUMPTION IN FIJI 
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Introduction and Objectives or Purpose

Globally, the demand for animal protein is increasing leading to increased antimicrobial use in food producing animals. Antimicrobials 
are used in modern of animal production, which put more pressure on evolution of antibiotics resistance bacteria. Despite the nega-
tive effects on animal and human health, there are no assessment of antibiotics consumption by the human and livestock sector in Fiji 
and other Pacific Island countries. The study objective was to evaluate patterns and class of antimicrobial used human and livestock 
sector from 2015 to 2019 in Fiji.

Methods

The data was collected from the official antimicrobial import records held by Biosecurity Authority of Fiji (BAF) for animal use and 
Ministry of Health and Medical Services, Fiji for human consumption data.

Results or Focus 
In 2017, 131.55kg of antibiotics were imported and used; 129.93kg in food animals while 1.62kg was used in companion animals.  
In the following year (i.e., 2018), 134.58kg of antibiotics were imported and used; 134.08kg in food animals while 0.50kg in com-
panion animals. Lastly, in 2019, 156.90kg of antibiotics were imported and used; 153.56kg in food animals while 3.34kg in com-
panion animals. This study has revealed that the tetracyclines, sulfonamides, beta-lactams and macrolides are the most commonly 
used drugs in food-producing animals in Fiji. Our study shows a considerable overlap between antibiotic classes sold for use in 
both human and veterinary medicine. Of the overlapping antibiotic classes, beta lactam/penicillin, tetracycline, sulfonamide, and 
macrolide antibiotic classes were found to be used in both human and animal health sectors. Overall, human drug stores had a 
broader range of antibiotics available for sale when compared to veterinary drugs. 

Conclusion or Scope 
The data is crucial for risk analysis and planning, and can be used to evaluate resistance surveillance data, success of initiatives to 
promote prudent antimicrobial usage, and strategies to reduce antimicrobial resistance.
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Antimicrobial use patterns and resistance among peri Urban poultry farmers in Wakiso 
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Introduction and Objectives or Purpose

A cross sectional study was carried out to 1) describe the antimicrobial use patterns among peri urban and rural poultry farmers 2) 
establish resistant profiles of Salmonella and E. coli among the poultry farms 3) Establish factors associated with antimicrobial use 
at the poultry farms

Methods

402 farms randomly selected between October 2021 – March 2022. A structured questionnaire was used to capture AMU data. Re-
gression analysis was performed using Stata/SE 17.0.

For microbiology, two samples were collected from one chicken coop per farm: a boot sock and a composite. Traditional methods 
were used to isolate and identify Salmonella spp.

Quantification of AMR E.coli was done by serial dilution and plating on MacConkey agar with and without antibiotic (namely cefotax-
ime and colistin). AST and genotypic characterization of Isolates is ongoing in the laboratory

Results or Focus

Tetracycline was the most used antibiotic class (44.5% of farms). The purpose was treatment 75.8%, 38.2%  prophylaxis and 7.3% 
growth promotion.Frequent use of multivitamins containing antibiotics like colistin and frequent use of human antibiotics in Soroti. 
Poor biosecurity,vaccination chalenges and low  diagnostic services were observed.

Logistic regression showed a significant relationship between; Easy access to vet services and AMU (Z=6.65 P=0.00). Having dis-
ease prevention training and AMU (Z=2.77, p= 0.01). Practicing proper biosecurity and AMU (Z=10.4, p=0.000)

Resistant E.coli was at 45.5 % of farms for colistin and 51.7% for cefotaxime in Wakiso. While in Soroti, 62% for colistin and 62.5% 
for cefotaxime. CFU counts ranges were colistinR E.coli = 1 x 102 – 4.6 x 105 cfu/g and Cefotaxime E.coli  1 x 102 – 1.1 x 106 cfu/g

Conclusion or Scope 
There was frequent and imprudent AMU, More than 40% of farms have colistinR and cefotaximeR  but do not report the direct use of 
these antibiotics. Training, biosecurity, and access to veterinary services can promote rational AMU
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Genotypic profile of XDR Escherichia coli isolated from broilers in Ilorin, North Central 
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Introduction and Objectives or Purpose

The occurrence of multidrug resistant (MDR) bacteria in poultry poses public health threat man. Hence, this study assessed the oc-
currence of MDR Escherichia coli in broilers in Kwara State, Nigeria.

Methods

Presumptive E. coli were isolated via the EURL guideline of 2017 by using nonselective media and confirmed via MALDI-ToF. Five 
extensively drug-resistant (XDR) isolates were selected for WGS to detect AMR genes, phylotype, sequence type, serotype, as well 
as diversity of mobile genetic elements.

Results or Focus

Of the 181 caecal samples, 73 presumptive E. coli isolates were obtained. The prevalence of MDR E. coli in broilers was 82% 
(n=67/73). Altogether, 50.6% (n=37/73) of the isolates were XDR. WGS showed that the isolates were of diverse sequence types 
and phylogroups (ST165/B1, ST115/A, ST901/B1, ST4087/F, and ST8324/A). The isolates were of diverse serotypes: O80:H19; 
Unknown:H7; O109:H4; O117:42; and O127:H42 and were clonally diverse. The XDR E. coli isolates encoded resistance to fluoro-
quinolones (qnrS1, qnrB19, gyrA(P.S83L)), fosfomycin (fosA3), sulfamethoxazole (sul1, sul2, sul3), ampicillin and cephalosporins 
blaTEM-1B, blaEC, blaCTX-M-14, blaCTX-M-55), trimethoprim (dfrA1, dfrA17, dfrA36), aminoglycosides (ant(2’)-Ia, aac(3)-IId, aadA1), chloram-
phenicol (catA1 and floR), tetracycline [tet(A), tet(B), tet(M)], and macrolides [mef(B) and mph(A)]. There was a positive correlation 
between phenotypic resistance patterns and the antibiotic resistance genes that were detected in the sequenced isolates. The 
XDR isolates also harbored two DRGs (qacE and sitABCD) which conferred resistance to hydrogen peroxide and quaternary am-
monium compounds. The pan-genome of the XDR isolates harbored several mobile genetic elements (IncFIB(AP001918), IncFII, 
IncFII(pRSB107), IncFIC(FII), p0111, IncHI2A, IncFII(pCoo), Col156, Col440I, ColRNAI, ColpVC, and Col(pHAD28) and virulence-as-
sociated genes (sitA, astA, cea, cvac, iss, hylF, iucC, tsh, uphT, terC, papC) which were conserved in all sequenced XDR isolates.  

Conclusion or Scope

Our findings suggest that poultry are potential carriers of clonally diverse, pathogenic, MDR/XDR E. coli which may have detrimental 
zoonotic potentials on human health.
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Surveillance of antibiotic-resistant genes (ARGs) associated with tuberculosis treatment 
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Introduction and Objectives or Purpose

Despite global control efforts, tuberculosis (TB) continues to pose a serious health threat, placing enormous strain on the healthcare 
systems of many poor nations, particularly in Sub-Saharan Africa. Surveillance using clinical diagnostics and hospitalization data is 
inadequate due to limited access to healthcare. This study, therefore, applies the Wastewater-based Epidemiology approach to the 
surveillance of tuberculosis resistance in six sub-Saharan African countries and the contribution of treated wastewater to the dissem-
ination of TB-related ARGs into the environment.

M e t h o d s 
This study evaluated influent and effluent wastewater samples for TB surveillance in six sub-Saharan African countries (Ghana, Ni-
geria, Kenya, Uganda, Cameroon, and South Africa) using droplet-digital PCR.

Results or Focus 
There was a significant difference between antibiotic-resistant gene (ARG) concentrations in wastewater samples from the select-
ed countries (p-value<0.05); South African samples exhibited the highest concentrations of 4.3(±2,77), 4.8(±2.96), 4.4(±3,10) and 
4.7(±3,39) log copies/ml for genes conferring resistance to first-line TB drugs (katG, rpoB, embB and pncA respectively) in untreat-
ed wastewater. This may be attributed to the higher prevalence of TB/MDR-TB in SA compared to other African countries. Other 
ARGs associated with resistance to second-line TB drugs such as delamanid and bedaquiline were detected in high concentrations 
(4.8(±3,67 and 3.2(±2,31 log copies/ml for ddn and atpE respectively) in countries such as Cameroon where these drugs are not yet 
part of the MDR-TB treatment regimens, which may be attributed to migration. ARG associated with resistance to aminoglycosides 
(rrs gene) such as streptomycin was abundant in all the countries due to the common use of this antibiotic for infections other than TB.

Conclusion or Scope 
Therefore, these findings warrant the need for an additional surveillance and monitoring system to collect data at a community level. 
Linking WBE and the One Health approach in monitoring and management of the occurrence and spread of drug-resistant TB in the 
population could contribute to early mitigation.

Keywords: Wastewater-based epidemiology; droplet digital PCR; Multi-drug-resistant TB; Sub-Saharan Africa
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MIGRATORY BIRDS IN BANGLADESH HARBOUR MULTIDRUG RESISTANT 
NON-TYPHOIDAL SALMONELLA OF PUBLIC HEALTH SIGNIFICANCE
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Introduction and Objectives or Purpose

Non-typhoidal Salmonella provide an exemplar for the One Health approach as it encompasses public health, veterinary control, food 
safety, and environmental considerations. The contribution of environmental aspects is currently the most poorly defined. This study’s 
purpose was to determine the carriage of non-typhoidal Salmonella in migratory birds in Bangladesh, and assess the potential for risk 
to public and animal health.

Methods

Cloacal swabs (n=451) were collected in years 2018-2020 from Tanguar and Hakaluki Haors, important wetland ecosystems in 
North-eastern Bangladesh. Salmonella were isolated according to ISO6579-1:2017 and the serovar determined. Resistance towards 
14 antimicrobials was assessed by broth microdilution and interpreted using EUCAST ECOFF values. AMR genotype and Sequence 
Type (ST) were established by whole-genome sequencing.

Results or Focus

The prevalence of Salmonella was 13.5% (61 positive swabs) and six serovars identified: Salmonella Perth (ST2245), Kentucky 
(ST198), Albany (ST292), Infantis (ST32), Weltevreden (ST365), and Brancaster (ST2133). Salmonella Perth and Weltevreden iso-
lates were fully susceptible and harboured no acquired AMR genes. All other isolates were multidrug resistant, commonly possess-
ing resistance to the first line antimicrobials ampicillin, chloramphenicol, sulfamethoxazole, and trimethoprim; and the second line 
antimicrobial ciprofloxacin. There was excellent correspondence between resistance phenotype and AMR genes, many associated 
with Salmonella Genomic Islands. High-level ciprofloxacin resistance correlated with mutations in the chromosomal gyrB and/or parC 
genes.

Conclusion or Scope

We have demonstrated that migratory birds are a reservoir of multidrug resistant non-typhoidal Salmonella serovars which have 
high prevalence in livestock and in human cases. Migratory birds can act as a reservoir and a route for dissemination to people and 
livestock. Bangladesh lies on two migratory flyways indicating that birds have the potential to disseminate Salmonella over long dis-
tances and between countries. The risk to public and animal health can be mitigated by measures including continued surveillance 
and implementation of good farm biosecurity practices.
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One Health Applications of Antimicrobial Resistance Detection using CZ ID – An Open 
Source Cloud-based Pipeline and Analysis Tool for Metagenomic Pathogen Detection
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Introduction and Objectives or Purpose

Metagenomic next-generation sequencing (mNGS) has enabled the rapid, unbiased detection and identification of microbes and 
their antimicrobial resistance (AMR) genes without pathogen-specific reagents, culturing, or a priori knowledge of the microbial land-
scape. mNGS data analysis requires a series of computationally intensive processing steps to accurately determine the microbial 
and AMR gene composition of a sample. Most mNGS data analysis tools require bioinformatics expertise and access to powerful 
local server-class hardware resources, which presents an obstacle for many research laboratories, especially in resource-limited 
environments.

Methods

To overcome these barriers, we have developed an extension of the CZ ID portal, specifically aimed at analysis of AMR from complex 
samples. CZ ID is an open source cloud-based metagenomics pipeline that serves as a service for global pathogen detection and 
monitoring (https://czid.org/). It consists of an informatics pipeline as well as an interactive web application, which serves to reduce 
the barrier to entry for mNGS data analysis. The CZ ID pipeline accepts raw mNGS data, characterizes the associated taxonomic 
relative abundance and antimicrobial resistance profiles, and visualizes the results to facilitate data interpretation and hypothesis 
generation. 

Results or Focus

Here we present four exemplary applications of the CZ ID platform for evaluation of AMR independently or integrated with microbial 
detection, in a variety of One Health contexts. These include assessment of AMR in hospitalized COVID-19 patients with secondary 
bacterial infections, wastewater surveillance for AMR pathogens, AMR gene acquisition during international travel, AMR surveillance 
of commercial pig farm slurry, and identification of AMR pathogens in patients with sepsis and pneumonia.  

Conclusion or Scope

Our results demonstrate how these tools can enable bench scientists, clinicians, and bioinformaticians to gain insight from mNGS 
datasets for both known and novel pathogens.
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Introduction and Objectives or Purpose

Comprehensive antimicrobial stewardship programs (ASPs) have been widely implemented in medical practice to improve the appro-
priateness of antimicrobial prescribing. The aim of this project was to assess the effectiveness of three ASPs on veterinary antimicro-
bial use, and on the prescribing of highly important antimicrobials, in a large number of veterinary practices.

Methods

In October 2018, general practices were assigned to one of three levels of ASP; education only (CON), intermediate (AMS1) and 
comprehensive (AMS2) programs. De-identified prescribing data (1 October 2016 – 31 October 2020) was sourced from VetCompass 
Australia (version 0.5). A Poisson regression model was fitted to identify the effect of the interventions on the the incidence rates of 
antimicrobial therapy. High prescribing practices were defined as the top 25% of prescribers in the pre-trial period. 

Results or Focus

Veterinary clinics (n=135) were enrolled in the study; 43 practices allocated to CON, 46 AMS1 and 46 to AMS2. In the two years 
preceding the trial, the overall incidence rate (IR) of antimicrobial prescribing to dogs and cats was 3.7 per 100 consultations, which 
declined by 36% (2.4/100) in the implementation period, and by 50% (1.9/100) during the post-implementation period. Compared to 
CON, in AMS2 there was a 4% and 6% reduction in the overall IR of antimicrobial prescribing, and a 24% and 24% reduction in IR 
of high importance antimicrobial prescribing, attributable to the intervention in the implementation and post-implementation periods, 
respectively. A greater mean difference in the IR of antimicrobial prescribing was seen in high-prescribing clinics.

Conclusion or Scope 
We have shown the value of antimicrobial use surveillance in veterinary practice. These interventions had a positive impact in a 
large group of general veterinary practices resulting in both a decline in overall antimicrobial use and a shift away from high impor-
tance rated antimicrobials, with the greatest impact seen in high-prescribing practices. 
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Introduction and Objectives or Purpose

With the recent expansion of Bangladesh’s poultry sector and increasing number of farms, providing quality veterinary services to 
farms has become challenging. This qualitative study explores what and how veterinary services are accessed by poultry farmers, 
assesses farmers’ knowledge of antimicrobials, and how these two factors may contribute to antimicrobial resistance (AMR).

Methods 
Researchers conducted semi-structured interviews with exotic broiler and Sonali poultry farmers (n=35), feed dealers (n=29), and 
veterinarians (n=45) in ten districts of Bangladesh. Interviews explored disease management practices on farms, access to veteri-
nary services, and farmers’ antimicrobial usage and understanding.

Results or Focus 
For most independent or dealer-dependent poultry farms, treatment is initially determined based on the farmer’s or dealer’s own 
experience, only seeking veterinary counsel if these interventions fail. Some farmers are hesitant to seek veterinarians’ suggestions 
due to their fear of superfluous and costly prescriptions. There are limitations on the veterinarians’ side too. Many are expected to 
cover farms across huge regions, making it difficult for them to respond promptly, particularly to farmers in remote locations. Some-
times, veterinarians have to depend on feed dealers to gain access to farms, limiting the farms they can serve and leaving farmers 
to rely on non-expert advice. These gaps between farmers have exacerbated the overuse or misuse of medications, including anti-
microbials. Insufficient knowledge of antibiotics by farmers, as evidenced by the study, results in liberal and/or unintentional use of 
antibiotics, without regard for the potential consequences. In comparison, disease and medication use are minimal in company-reg-
ulated contract farms because of veterinarians’ routine inspections and prompt services.

Conclusion or Scope 
Insufficient farm-level veterinary care has contributed to the irrational antimicrobial usage in poultry, which has in turn aggravat-
ed AMR issue. More accessible veterinary services, AMR awareness, and legislation prohibiting antibiotic abuse with effective 
monitoring systems can help address this rising threat.
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Introduction and Objectives or Purpose 
One Health (OH) underpins the United Kingdom (UK) Department of Health and Social Care’s (DHSC) Fleming Fund (FF) program 
to strengthen antimicrobial resistance (AMR) and antimicrobial use (AMU) surveillance within 24 countries in Africa and Asia (2018-
2023). The program strengthens governance and implementation of OH AMR/AMU surveillance. After several years of FF program 
implementation, we evaluated the multisectoral structure and functionality of the two major AMR surveillance governance organi-
sations, the national AMR Coordinating Committee (AMRCC) and the multisectoral technical working group (TWG) , to understand 
how they supported a OH approach, program outputs and lessons learned for future programs. 

Methods

A questionnaire was completed for each country by Mott MacDonald’s Regional One Health Technical Teams, covering leadership, 
membership, activities and outputs of the AMRCCs and TWGs, plus challenges, success factors and lessons learned. A combi-
nation of descriptive quantitative analysis and qualitative thematic analysis identified progress and major themes for the areas of 
interest.

Results or Focus

The AMRCC and TWGs contributed to multisectoral governance of AMR/AMU surveillance to varying extents through multisectoral 
leadership and membership, supporting a multisectoral national action plan, raising AMR awareness amongst communities and 
government decision-makers, policy advocacy, stakeholder engagement, facilitating surveillance in multiple sectors to produce 
policy-relevant information and strengthening information sharing and understanding between the sectors. Further detailed results 
will be presented on challenges, successes and lessons learned for implementation of future OH programs.

Conclusion or Scope 
Areas identified for further strengthening governance of OH AMR/AMU surveillance programs include, but are not limited to: 
enhanced secretariat support, regular meetings and clear action plans, efficient data sharing systems, greater engagement of the 
environment and agriculture sectors, strengthened OH interpretation of surveillance data from different sectors, policy formulation 
and advocacy, and enhanced design and implementation of prioritised AMR/AMU surveillance programs. 
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Introduction and Objectives or Purpose

Objectives

(a) To present recent legislative initiatives in Viet Nam on antimicrobial use (AMU) stewardship, specifically restrictions on AMU in an-
imal production; (b) to describe activities in support of these regulations; and (c) to discuss a way forward for Viet Nam in the context 
of the broader Southeast Asian region.

Methods

Since 2013 Viet Nam with the support of international organizations has taken bold steps to improve antimicrobial stewardship (AMS) 
in the human and animal sectors. Since 2018 new regulations involve restrictions on AMU in animal production based on purpose, 
stage of herd/flock development, farm size and antimicrobials class (based on WHO criteria). In addition, regulations on veterinary 
prescription requirements have also been issued. In parallel, initiatives that support the dissemination and compliance with these 
regulations are being developed, alongside new IT systems that enhance antimicrobial product management and AMU surveillance 
in the field. Guidelines for the safe and effective use of antimicrobials on animals are also being developed.

Results or Focus

We will present the up-to-date list of restrictions on AMU in animal production in Viet Nam, alongside current activities that underpin 
AMS efforts, management of antimicrobial products (import, manufacturing, and distribution) quality control, and the monitoring of 
AMU at farm/retail. Given the increasing role of transnational companies, we advocate for a common set of guiding principles and 
aims on AMU restrictions. These will be outlined alongside theoretical basis for conducting risk assessments to monitor impact.

Conclusion or Scope

For regulations to be meaningful, they should lead to measurable reductions in AMR and treatment outcomes. The new regulations in 
Viet Nam provides a unique opportunity to evaluate the impact of policy interventions across the country. As a rule, any new legislation 
should be preferably assessed to achieve an optimal balance cost-benefit outcome, keeping in mind that antimicrobials should be 
available to be used when strictly necessary.
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Roadmap from COVID-19 surveillance to a sustainable One Health & AMR surveillance 
ecosystem
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Introduction and Objectives or Purpose

The COVID-19 pandemic has ushered in a new era of infectious disease surveillance. Globally, public health professionals utilized 
genomics to understand SARS-CoV-2 spread and evolution, uncovering vital clues that inform public health decision-making and the 
development of new diagnostics, therapeutics, and vaccines. Through the development of the COVIDSeqTM Test, COVIDSeq Assay, 
and Illumina’s SARS-CoV-2 NGS Data Toolkit, Illumina is proud to have supported the expansion of resources for public health sur-
veillance during the COVID-19 pandemic. The pandemic highlighted the need for a sustained, unified, and pathogen-agnostic genom-
ic surveillance efforts through a One Health approach to strengthen global health security and prevent the catastrophic cost of future 
pandemic. In this talk, Michael will share the vision of Illumina’s infectious disease and microbiology product portfolio development to 
address critical public health and infectious disease surveillance needs.
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Health Services (SingHealth)/ Singapore 

Introduction and Objectives or Purpose

An increasing amount of evidence suggests higher risks of infection and poorer prognoses for COVID-19 patients with Non-Commu-
nicable Diseases (NCDs). Mobile health (mHealth) solutions facilitate remote monitoring and continuity of care for COVID-19 patients 
with NCDs, while minimizing physical interactions. This study describes the rapid development of an mHealth application, DrCovid+, 
that is cost-effective and a timely enabler amidst the pandemic.

Methods

The application prototype was developed following the Rapid Application Development (RAD) approach. Decision makers, physi-
cians, nurses, healthcare administrators, and research engineers were engaged. The process began with requirements gathering to 
define the project scope, followed by an iterative user-design process involving prototyping, testing, and improvement prior to final 
development and implementation. Co-designing principles were applied to ensure collaborative efforts and practical requirements 
were met.

Results or Focus

DrCovid+ was developed on Telegram and hosted on a cloud server. It features a secure patient enrolment process with multi-lingual 
communication capabilities and the option of automatic and/or personalized push messaging to collect patients’ vital signs, including 
blood pressure, heart rate, and body temperature. This information is stored in a backend dashboard for remote monitoring, facilitat-
ing continuity of care for COVID-19 patients with NCDs. DrCovid+ was deployed in the Singapore General Hospital COVID Virtual 
Ward, an effective and accessible home-based recovery programme for complex COVID-positive patients. From 1st November 2021 
to 31st May 2022, 630 patients have been enrolled, leading to 4071 bed-days and 102 man-days saved and more than 1,000 video 
consultations have been performed.

Conclusion or Scope

The rapid development of DrCovid+ underlines the importance of timely and continual response for COVID-19 patients with NCDs. It 
served to meet the exponential increase in patient load and demand for healthcare resources through remote clinical management. It 
further highlights the importance of leveraging innovative solutions and rethinking care models for chronic NCDs to future-proof rising 
population health challenges.
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Introduction and Objectives or Purpose

The COVID-19 pandemic affected some aspects of stroke care. Whilst hyperacute stroke treatment and acute hospitalisation care 
remained intact, we identified other gaps in care. These include limited access to outpatient rehabilitation and care centres; no face to 
face support services by voluntary welfare organisations; and fear/concern to seek help as a vulnerable group. We aimed to provide 
an alternate avenue to provide post-stroke support and information for stroke survivors and caregivers.

Methods

We developed a mobile application with collaboration from a multidisciplinary group. The healthcare group’s Office of Innovation 
assisted to link up with the Integrated Health Information Systems team and an industry partner to provide technical expertise in 
application development and security. The healthcare team comprising of doctors, nurses and allied health contributed to the stroke 
education contents and rehabilitation training videos. Stroke survivors/caregivers from a stroke support organisation provided feed-
back and participated in user acceptance testing. The launch and publicity of the application were supported by colleagues from 
marketing/communication.

Results or Focus

The Stroke Buddy housed under SingHealth’s Health Buddy mobile application was launched on 26 March 2021. It currently features 
23 articles/videos stroke care tips, 24 videos on training exercises for patients and tutorials for caregivers, and stroke community 
resources. Patients can access recovery tools such as the Post-Stroke Checklist, personalise their own exercise and wellness pro-
gramme, track their blood pressures and set medication reminders. There were 7,467 active users and 5,724 screen views for Stroke 
Buddy from March 2021 to June 2022.

Conclusion or Scope

Stroke Buddy is a one-stop portal for stroke speciality care that leverages on the existing Health Buddy’s features in providing a 
wide range of e-services that empowers stroke survivors and their caregivers to self-manage their condition in their post-stroke and 
rehabilitation journey.
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The One Health Clinic: Leveraging the Human-Animal Bond for care access in the un-
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Introduction and Objectives or Purpose

In 2018, the University of Washington’s Center for One Health Research and Washington State University’s College of Veterinary 
Medicine collaborated to create the One Health Clinic in Seattle, Washington for people experiencing homelessness with pets. The 
Clinic was the first of its kind to leverage the human-animal bond to reduce barriers to healthcare while offering integrated human and 
veterinary care, with human and veterinary teams working in tandem to create a single management plan for the human-animal unit. 
This presentation introduces the One Health Clinic (OHC) concept and reports on the relationship among OHC clients, Emotional 
Support Animal (ESA) status of animals, human mental health diagnoses, and the relationship between ESA and housing status.

Methods

We performed a chart review of human medical and veterinary medical records for visits to the OHC in 2019 to abstract clinical 
information about diagnoses, treatments, type of animal, housing status, environmental factors, and whether the animal was a doc-
umented emotional support animal. 

Results or Focus

Among 95 charts reviewed, the three most common reasons for seeking human healthcare were mental health (34.7%), contracep-
tion (22.1%), and substance use (15.8%). 30.5% of the animals seen in 2019 were considered ESAs, and 72% of the ESAs were 
dogs. With each additional psychiatric diagnosis, the odds of having an animal considered to be an ESA decreased by 83.3% (PR: 
0.167, CI: 0.0192, 0.764). There was a non-significant trend of individuals who were not housed having a lower-odds of having an 
ESA.

Conclusion or Scope

These initial findings support the clinical importance of the human-animal bond, as seen in the relationship between human mental 
health, companion animal status and housing status in the unhoused population. It also suggests that One Health Clinic service 
models provide a unique opportunity for providing care to this population through an integrated approach to the human-animal unit.
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Introduction and Objectives or Purpose

The COVID-19 pandemic caused serious impacts on people’s health and unprecedented pressure on the healthcare system in 
Vietnam. Mobile Health Station (MHS) was initiated to be a gatekeeper of the health system, ensuring access to community-based 
COVID-19 care and primary health care (PHC). This study assessed performance and identified challenges in implementing MSH 
during the COVID-19 outbreak in Vietnam.

Methods

A cross-sectional study using a mix-method design was conducted in two provinces. The quantitative study includes secondary data 
collection on supporting conditions and service provision of MSH; a self-administered survey with MSH’s staff to access knowledge 
and practice. The qualitative study employed focused group discussions with stakeholders (local authorities, health managers, health 
providers, and affected communities) to understand implementation challenges and lesson-learned.

Results or Focus

MSHs were activated in 90.9% of communes, covering 72% of COVID-19 patients in catchment areas. Of which, 80.5% were pro-
vided COVID-19 home care, such as diagnosis, health monitoring, and consultation, via phone call/smartphone-based messaging 
apps. The MSHs collaborated with existing PHC facilities and Community COVID Care Groups, providing COVID-19 testing and vac-
cination, counseling, regular care for chronic conditions, referral, and welfare support for disadvantaged groups. The MSH received 
strong political and resource commitment from the local authorities and stakeholders and continuous technical support from health 
managers. However, the study highlights barriers hampering MSHs from fulfilling their designated roles, including stressful and risky 
working conditions due to understaffing issues and excessive workload; limited capacity; insufficient financial support; poor medical 
supplies; inadequate medical and protective devices.

Conclusion or Scope

Despite tremendous challenges, stakeholders’ engagement contributed to the early success of the MSH in guaranteeing timely ac-
cess to COVID-19 care and essential PHC services during the pandemic. The development of financial, organizational, and opera-
tional mechanisms is crucial to sustaining the model in response to the current pandemic or future health security threats in Vietnam.   

Keywords: COVID-19, Vietnam, Mobile Health Station, Primary Health Care
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Introduction and Objectives or Purpose

The FDA’s Veterinary Laboratory Investigation and Response Network (Vet-LIRN) and the USDA’s National Animal Health Laboratory 
Network (NAHLN) monitor antimicrobial resistance (AMR) in animal pathogens routinely isolated by veterinary clinics and diagnostic 
laboratories across the U.S. A cross-agency collaborating group was formed to develop a centralized data collection and reporting 
process across participating laboratories from both networks. The group consists of members from FDA’s Vet-LIRN and National 
Antimicrobial Resistance Monitoring System (NARMS), and USDA’s NAHLN.   

M e t h o d s 
More than 40 laboratories from both networks provided antimicrobial sensitivity test (AST) data on Escherichia coli, Salmonella spp., 
and Staphylococcus intermedius group species in dogs, using a commercially available testing platform. Laboratories sequenced 
a subset of isolates and submitted the whole genome sequencing data to public sequencing repositories. Both networks followed 
Clinical and Laboratory Standards Institute (CLSI) AST testing methods

Results or Focus

The first integrated report for 2018 data was released in December 2020 as a part of NARMS’s Integrated Report Summary for 2018. 
The report included dashboards with minimum inhibitory concentration (MIC) data for approximately 2,300 isolates. This was the first 
time that integrated AMR monitoring data from dogs, collected from FDA and USDA’s networks, became available in the U.S. The 
second joint report for 2019 data was released in March 2022, which includes MIC data for approximately 4,000 isolates. Dashboards 
for the second report also included resistance mechanisms from genomics data, along with the percent resistance and MIC distribu-
tions for each of the antibiotics included in the panels.

Conclusion or Scope

By developing a centralized data collection and reporting process across laboratories from FDA and USDA networks, data can be 
monitored for trends in AMR phenotypes and genotypes to identify new or emerging resistance profiles, to help monitor the continued 
efficacy of antibiotics over time, and to provide information to all stakeholders regarding these trends.

Keywords: AMR Monitoring; Companion animals; Integrated AMR data
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Introduction and Objectives or Purpose

Following the index COVID-19 case in February 2021, a spike in incidence rate and hospitalization triggered the institution of emer-
gency public health measures in Nigeria. There was an urgent need to address healthcare worker (HCW) knowledge and practice 
gaps in the clinical management of Severe Acute Respiratory Infections (SARI), and the institution of infection prevention practices 
for border health security personnel: human and animal.

Methods

Severe Acute Respiratory Infection training and Nigeria Centre for Disease Control’s Infection Prevention and Control training pro-
gramme. The team proceeded to developing the Instructional Design Document, laying out the instructional roadmap of the curricu-
lum using the One Health Approach. This was a necessary step as the target audience included human and animal healthcare work-
ers. The implementation plan allowed for a single window of multisectoral and multidisciplinary review and field testing. Feedback 
from the process directed rewriting scripts to better suit the training audience and optimize audiovisuals. The development process 
was completed in 6 weeks and the platform made available to end users in May 2020.  

Results or Focus

Public health measures to control the spread of COVID-19 such as ‘lockdowns’ presented a unique challenge to providing capacity 
building to thousands of healthcare workers and border health security personnel during a period of uncertainty and acute public 
health information gaps. We collaboratively developed and deployed a remote learning solution to reach HCW and border health 
security personnel across Nigeria. 

Conclusion or Scope

 
The approach is suitable for rapidly scaling-up healthcare worker capacity building outside of the traditional classroom setting during 
a large-scale public health emergency. 
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MACHINE LEARNING TO GUIDE ANTIBIOTIC USE IN SUSPECTED BACTERIAL 
PNEUMONIA: PROOF OF CONCEPT
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Introduction and Objectives or Purpose

 
Accurate diagnosis of acute bacterial pneumonia (ABP) is often elusive. The lack of diagnostic gold standard, exacerbated by over-
lapping syndrome with non-infective/non-bacterial respiratory conditions, have contributed to antibiotic over-prescribing. This in turn 
drives drug resistance, healthcare costs and patient morbidity. We explored feasibility of developing a classification model to identify 
instances when antibiotics should be initiated or withheld in cases when ABP is suspected. 

Methods

All inpatients in Singapore General Hospital during Y2015-2020 and had ICD-10 codes for ABP or mimicking conditions (e.g., fluid 
overload) were included. Population was divided into 80% and 20% for training and testing respectively. Only cases with ICD-10 
codes for ABP and manually assessed to be true by the hospital antimicrobial stewardship unit were labelled as ground truth “Yes” 
(i.e., antibiotics should be initiated). Cases with ICD-10 codes for other conditions were labelled as ground truth “No” (i.e., antibiotics 
could be withheld). Patient information (e.g., clinical notes, radiology reports, vital signs) were extracted from our hospital’s electronic 
data repository. Machine learning techniques (logistic regression, support vector machines, random forest and XGBoost) were ap-
plied and assessed for their relative performance.

Results or Focus

There were a total of 18,589 episodes. In view of a significantly imbalance dataset (ground truth “No” 84.5%), random under-sampling 
was performed. Final population sizes for training and testing were 4,617 and 1,156 respectively. XGBoost proved the best perfor-
mance: AUC was 82.6%, F1 score 83.1%, accuracy 82.6%, precision 80.7%, negative predictive value 84.7%, and recall 85.6%. 
Chest scan report, procalcitonin, presence of cough, oxygen saturation and auscultation findings documented at start of episode were 
the 5 most important features in determining presence of ABP requiring antibiotics. 

Conclusion or Scope

We developed a machine learning model to support decision-making on antibiotic initiation for suspected ABP. Further work is needed 
to optimize this model and evaluate its impact on clinical practice. 

Keywords: machine learning; antimicrobial stewardship; clinical decision support tool; bacterial pneumonia
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Introduction and Objectives or Purpose

AusTrakka, a central and secure system for data sharing and analysis of genomics data governed by the Communicable Diseases 
Genomics Network, was rapidly deployed in 2020 in response to the need for national SARS-CoV-2 genomic surveillance and out-
break investigations. Since then, AusTrakka has seen significant increases in engagement and interest in utilising the system for 
other public health priority pathogens from human and non-human sources.

Methods

To date, AusTrakka has hosted over 120,000 genomes, including SARS-CoV-2, Salmonella and Listeria. Analyses and reports, in-
cluding phylogenetic trees, sample metadata tables, and report summaries for SARS-CoV-2 variants of concern, have been made 
available to users in real-times. The development of AusTrakka has been highly consultative, built by public health laboratories for 
public health laboratories. A key outcome of AusTrakka has been the provision of analysis capacity to jurisdictions with limited re-
sources, enabling laboratories to view their genomic data in a highly secure manner within the national context to identify matches or 
clusters requiring further public health investigation.

Results or Focus

The global strengthening of pathogen genomics capacity for public health has revealed the demand for technical solutions that pro-
vides jurisdictions and sectors with capacity to integrate and analyse genomic data to inform public health action and decision-making 
more readily. Barriers to data sharing and coordination has been overcome where there are agreed frameworks that recognise data 
custodianship, governance, and usage of data. Experience in deploying AusTrakka in Australia has shown that technical solution 
supported by an agreed governance system can enable a networked operational model between laboratories, health providers and 
government bodies.

Conclusion or Scope

There is opportunity adapt the principles of the AusTrakka system, to bridge the gap for cross-sectoral data integration for enhanced 
genomic surveillance.
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Introduction and Objectives or Purpose

 
Health emergencies, from localized disease outbreaks to pandemics, can push health systems to a breaking point. This is more likely 
to happen, and to cause severe damage, where health systems are already fragile. Therefore, it is imperative to build and maintain 
robust health systems, especially in under-resourced areas. It is acknowledged that the benefits of adopting a One Health approach 
include the strengthening of human, animal, and environmental public health systems – at their interface. We argue that endemic dis-
eases, and Neglected Tropical Diseases (NTDs) in particular, represent a strategic area of One Health intervention towards this goal. 

Methods

Through some of the examples that we have collected from NTD stakeholders during the creation of the document “One Health: 
Approach for action against NTDs 2021–2030” (WHO, 2022), and the results of a survey on the impact of the pandemic on global 
rabies control efforts, we will present some of the ways through which One Health-centered NTDs management can produce benefits 
far beyond these health issues. Instances include the building of core capacities such as responsive surveillance systems, delivering 
integrated health programs, and engaging with local communities and local healthcare personnel in a long-term fashion. Based on 
a rapid landscape review of available literature, we will also reflect on what incentives could be adopted to sustainably scale up One 
Health projects into long-term programs embedded into health systems.

Conclusion or Scope

Pandemic preparedness is considered an essential “global public good”. The elimination of NTDs, for the massive burden that they 
silently impose on over one billion people, is equally important. Designing and operationalizing One Health plans for NTDs builds 
health systems that meet the needs of all communities (while relieving the poor from healthcare-related financial burden), are more 
likely to effectively cope with new health threads, and can go through public health crises unbroken.
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Introduction and Objectives or Purpose

Clinical surveillance of arboviruses underreport the true prevalence as the majority of cases are asymptomatic or mild and 
self-managed. Reports of urinary shedding of several arboviruses suggest the possibility of wastewater surveillance(WWS).

Methods

To investigate the plausibility of wastewater surveillance of arboviruses, we first compiled urinal shedding rates of arboviruses and 
calculated their theoretical wastewater titers. We built a simple model of arboviral WWS sensitivity(i.e.how many infections in a given 
background of healthy population) given volume processed. We empirically tested the decay rates of arboviral RNA signals in waste-
water at environmentally relevant temperatures to inform sampling strategy. Finally, we have also benchmarked viral concentration 
methods to determine the best protocol for arboviral WWS. 

Results or Focus

While arboviruses are shed 2-3 logs lower than fecally-shed viruses(e.g.poliovirus, norovirus,and SARS-CoV-2), it is comparable 
with urine-shed viruses(e.g.polyomavirus) that have been surveyed in wastewater. We determined that arboviral RNA signals persist 
in wastewater matrices in the span of 2-4 days, but can persist for much longer if refrigerated at 6’C. To process the wastewater 
samples, we recommend using the centrifugal ultrafiltration method as it has the highest recovery efficiency, with the main caveat of 
small processing volume. Our proposed wastewater sampling and processing protocol can potentially survey an arboviral outbreak 
of at least 10 cases in a neighbourhood of 400 people. 

Conclusion or Scope

Our work has shown that arboviral WWS is possible with an optimised protocol and a neighbourhood-sized catchment. While it is 
more challenging than WWS of fecally-shed viruses, due to their need for refrigeration and higher processing volume, arboviral WWS 
can potentially reduce surveillance cost and alleviate socio-economic burdens of arboviral outbreaks. 
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Introduction and Objectives or Purpose

The potential of wastewater-based epidemiology (WBE) surveillance as an early warning system (EWS) for community COVID-19 
transmission in low-and middle-income (LMIC) settings needs further investigation. We aim to investigate the potential of WBE as an 
EWS tool to predict changing trends of community COVID-19 case transmissions.

Methods

We conducted a routine WBE surveillance in three districts in Yogyakarta, Indonesia, from 27 July 2021 to 7 April 2022), which cov-
ered two periods of COVID-19 pandemic wave (Delta and Omicron wave surge). Samples were collected on a weekly or fortnightly 
basis with grab and passive sampling methods with real-time PCR performed for identification of SARS-CoV-2 in the environmental 
samples. The correlation between environmental data and local epidemiology of sub-district COVID-19 confirmed cases and the 
changing trends were analyzed using time-series analysis in STATA.

Results or Focus

A total of 1,233 samples (Phase 1, 24 weeks, 27 July 2021 to 7 January 2022) and 214 samples (Phase 2, 12 weeks, 18 January to 
7 April 2022) were collected. Data collected from manholes were highly correlated with cases in the community (N gene r = 0.8699, 
P<0.001; ORF1ab gene r = 0.9090, p<0.001) and more likely to mimic the trend of incidence of COVID-19 in the community than 
data from septic tanks and others. There was an approximately 1-week lag time between wastewater and community case detection.

Conclusion or Scope

A WBE surveillance for SARS-CoV-2 in Indonesia showed its potential as an EWS in predicting changing trends of community SARS-
CoV-2 transmission. However, to ensure its routine implementation as well as sustainability, a multisectoral collaboration between 
government, stakeholders, academicians, and the community is required.
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Introduction and Objectives or Purpose

Research to understand the high-risk behaviors associated with disease transmission at the human-animal interface is limited, and 
few consider regional and local contexts. This study employed an integrated behavioral–biological surveillance approach for the early 
detection of novel and known zoonotic viruses in potentially high-risk populations to identify risk factors for spillover and to determine 
potential foci for risk-mitigation measures.

Methods

Participants were enrolled at two community-based sites (n = 472) and two hospital sites (n = 206) in Thailand. A behavioral question-
naire was administered to understand participants’ demographics, health history, and animal-contact behaviors and attitudes. Biolog-
ical specimens were tested for coronaviruses, filoviruses, flaviviruses, influenza viruses, and paramyxoviruses using pan (consensus) 
RNA Virus assays.

Results or Focus

Overall 61/678 (9%) of participants tested positive for the viral families screened which included influenza viruses (75%), paramyxovi-
ruses (15%), human coronaviruses (3%), flaviviruses (3%), and enteroviruses (3%). The most salient predictors of reporting unusual 
symptoms (i.e., any illness or sickness that is not known or recognized in the community or diagnosed by medical providers) in the 
past year were having other household members who had unusual symptoms and being scratched or bitten by animals in the same 
year. Many participants reported raising and handling poultry (10.3% and 24.2%) and swine (2%, 14.6%), and several participants 
also reported eating raw or undercooked meat of these animals (2.2%, 5.5%, 10.3% respectively). Twenty four participants (3.5%) re-
ported handling bats or having bats in the house roof. Gender, age, and livelihood activities were shown to be significantly associated 
with participants’ interactions with animals. Participants’ knowledge of risks influenced their health-seeking behavior.

Conclusion or Scope

This study highlights important differences among demographic and occupational risk factors as they relate to animal contact and 
zoonotic disease risk, which can be used by policymakers and local public health programs to build more effective surveillance strat-
egies and behavior-focused interventions. 

Keywords: surveillance; emerging infectious diseases; zoonotic disease risk; spillover; high-risk behaviors
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Introduction and Objectives or Purpose

Novel wildlife reservoirs of SARS-CoV-2 may enable spillover to other species, and/or spillback into humans. In North America, there 
is recurrent spillover of SARS-CoV-2 from humans to white-tailed deer (WTD; Odocoileus virginianus).  We sought to determine the 
regional genomic epidemiology of SARS-CoV-2 in Canadian WTD through a multidisciplinary biosurveillance program, the Wildlife 
Emerging Pathogens Initiative (Wild EPI), and characterize SARS-CoV-2 in this population.

Methods

During autumn 2021, 213 nasal swabs and 292 retropharyngeal lymph nodes (RPLN) were analyzed from 298 hunter-harvested adult 
WTD from southwestern (N=247, 83.0%) and eastern (N=51, 17.0%) regions of the province of Ontario, Canada.  PCR and culture in 
VeroE6 cells expressing human ACE2 and TMPRSS2 were used for SARS-CoV-2 detection and isolation respectively.    Consensus 
genomes were generated through a combination of amplicon and capture probe-based methods and characterized using maxi-
mum-likelihood and parsimony-based phylogenetics and mutational signature analyses.

Results or Focus

Five nasal swabs and 16 RPLN were confirmed positive for SARS-CoV-2 by PCR from 17 (5.7%) individual WTD; all positive 
animals were from southwestern Ontario. Five high quality SARS-CoV-2 sequences were generated and clustered together as a 
new and highly divergent lineage of SARS-CoV-2, harbouring 76 consensus mutations and designated as B.1.641 within the B.1 
PANGO lineage. Six non-synonymous mutations in S corresponded to a 6-nucleotide deletion and 5 substitutions.  A genome-wide 
elevated proportion of C>U changes relative to other global, B.1 lineage, and animal-derived viral sequences was observed. The 
well-supported deer-derived B.1.641 monophyletic group also clustered with a B.1.641 virus from an epidemiologically-linked hu-
man case with correlating geotemporal data and exposure history. Infectious virus was isolated from four positive deer nasal swabs.

Conclusion or Scope

Our findings suggest extensive parallel evolution of SARS-CoV-2 in North American wildlife, with unsustained deer-to-human trans-
mission. 
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Introduction and Objectives or Purpose

The emergence of SARS-CoV in 2002 and SARS-CoV-2 in 2019 has led to increased sampling of related coronaviruses circulating 
in animals, primarily horseshoe bats. Understanding the distribution, diversity and relatedness of the Sarbecoviruses – the taxonomic 
group encompassing SARS-related coronaviruses - can help us prevent future spillovers but also predict the evolutionary trajectory 
of the SARS-CoV-2 pandemic.

Methods

Coronaviruses readily exchange parts of their genomes in a process called recombination, contributing to their functional and anti-
genic properties. We used the genomes of all known Sarbecoviruses to explore the extent of recombination taking place between 
these viruses. Accounting for these patterns, we disentangled the unique evolutionary histories of all non-recombinant genomic 
segments. These inferences were combined with sampling times and locations of the viruses to model the temporal and geographic 
movements of their proximal ancestors.

Results or Focus

We find multiple recombination events across the evolution of the SARS-related coronaviruses, suggesting frequent co-infections 
of their bat reservoir hosts. Recombination breakpoints cluster at specific genome regions, indicative of the viruses preferentially 
swapping genes, such as Spike, to change their functional and/or antigenic properties. The strikingly different evolutionary histo-
ries that each genomic segment represents highlight how crucial it is to account for recombination instead of inferring trees from 
whole-genome sequences or just the RdRp. Integrating geographic information in the recombination-aware tree reconstructions 
reveals extensive ancestral movement across China and Southeast Asia in the past couple of centuries, with few viruses dispersing 
many kilometers away in just a few years.

Conclusion or Scope

Understanding the recombination patterns of Sarbecoviruses provides insights about their diversity and phylogeography, and help 
us predict how this process will impact the future evolution of SARS-CoV-2 in humans. At the same time, reconstructing the detailed 
movements of all known SARS-related coronaviruses can aid in both predicting future spillovers and uncovering the origins of the 
current pandemic.
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One Health Science (OHS)

38

Topic: One Health Science (OHS): Discovery and Surveillance: SARS-CoV-2 and other emerging pathogens 
Abstract No: 15029

ASIAN HOUSE SHREWS (SUNCUS MURINUS) IN SINGAPORE HARBOUR A NOV-
EL ORTHONAIROVIRUS 

Dolyce Low*1 ; Lena Ch’ng1 ; Martin Linster1 ; Mackenzie Kwak1 ; Rong Zhang1 ; Sophie Borthwick1 ; Erica Neves; Yvonne Su1 ; 
Gavin Smith1 4 3 5 ; Ian Mendenhall1 3  

1Emerging Infectious Diseases/ Duke-NUS Medical School/ Singapore 1Department of Biological Sciences/ National University of 
Singapore/ Singapore 4Centre for Outbreak Preparedness/ Duke-NUS Medical School/ Singapore 3SingHealth Duke-NUS Global 

Health Institute/ Duke-NUS Medical School/ Singapore 5Duke Global Health Institute/ Duke University/ United States 

Introduction and Objectives or Purpose

The genus Orthonairoviruses is segmented RNA viruses, classified taxonomically under the family Nairoviridae, orderBunyavirales. 
They are predominantly tick-borne and can infect a wide range of mammals and birds. Orthonairoviruseshave been documented to 
cause human illness, with Crimean-Congo hemorrhagic fever virus (CCHFV) being the most pathogenic with high case fatality. In 
this study, we describe a novel Orthonairovirus, Cencurut virus (CENV) discovered in the Asian house shrew (Suncus murinus) from 
Singapore.

Results or Focus

CENV was detected in the lung, spleen and kidney tissues of 27/37 shrews, with the highest viral loads detected in the kidneys. A 
nymphal tick (Amblyomma helvolum) was collected from the snout of an infected shrew and harboured similarly high CENV loads, 
likely due to the consumption of an infected blood meal. Full genome sequencing of CENV revealed approximately 5% nucleotide 
diversity across three genome segments (small, medium and large genes), suggesting high genetic diversity across the shrew 
population in Singapore. Phylogenetic analysis of individual gene segments showed relatedness to Thiafora and Erve viruses (Thi-
afora orthonairovirus genogroup), which were previously discovered in shrews from Senegal and France, respectively. Studies have 
demonstrated zoonotic potential of Orthonairoviruses, from the detection of CCHFV antibodies in humans across several countries, 
as well as implicated Erve virus in causing severe headaches in humans. However, there are few Orthonairovirus reports within 
Southeast Asia, which is likely due to a lack of surveillance.

Conclusion or Scope

This study highlights the importance of Orthonairovirus surveillance in Southeast Asia, especially in synanthropic species such as 
Asian house shrew that are widely distributed across the region.
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Introduction and Objectives or Purpose

Although there are many unresolved questions about the origin of SARS-CoV-2 virus, several studies pose a high possibility of 
zoonotic spillover from bats. From our initial study, we have shown that coronaviruses (CoVs) are abundantly present in various bat 
species in Laos. In this study, we continue to evaluate the diversity of bat CoVs in Laos.

Methods

Four live-capture missions were conducted in 3 different locations of limestone karsts in Laos including Vientiane (twice: VT-1 and 
VT-2), Luangnamtha (LNT), and Khammoune (KM) province over the period of 5 months (February - June 2022). Anal swab samples 
of various bat species were collected to screen for CoVs using RT-PCR assay and the positive samples were subjected to Sanger 
sequencing. The identity of sequences obtained was confirmed by NCBI BLASTn search.

Results or Focus

Among 1,205 bats captured and sampled, the pan-coronavirus screening revealed an overall positivity percentage of 12.78% (154 
of 1,205 anal swabs). By locations, KM yielded the highest positivity rate 21.34% (102 of 478), followed by 9.92% (26 of 262) in LNT, 
6.56% (24 of 366) in VT-2, and 2.02% (2 of 99) in VT-1 respectively. Analysis of the partial RdRP gene of coronavirus indicated that 
the coronavirus-detected samples were mainly clustered in the unclassified coronavirus group. Our analysis also revealed a high ge-
netic diversity, by which various sub-viral groups were identified in both Alphacoronavirus and Betacoronavirus genera. The sub-gen-
era that fell within the described Alphacoronavirus included Decacovirus, Rhinacovirus, and some unclassified alphacoronaviruses. 
Of the Betacoronavirus we also found the following sub-genera: Nobecovirus, Sarbecovirus, and unclassified betacoronavirus.

Conclusion or Scope

This study reiterated our previous findings that CoVs have high genetic diversity and are widely circulating in bats within upper Me-
kong region. For the mitigation of future risks, it is highly necessary to continue long-term longitudinal studies of virus density and 
circulation in Laos and region.

Keywords: bat coronavirus; genetic diversity; SARS-CoV-2; Laos
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Introduction and Objectives or Purpose

Human monkeypox is a zoonotic infectious disease caused by an orthopoxvirus transmitted to humans by contact with infected an-
imals and humans. Following the re-emergence of monkey in Nigeria in 2017, the country has continued to record sporadic cases. 
We described the epidemiology of human monkeypox in Nigeria from 2017 to 2022 and the country’s response.

Methods

Using the WHO case definition for monkeypox, a retrospective data review of monkeypox cases reported in Nigeria from 2017 to July 
2022 was conducted. Descriptive analysis was conducted to describe the epidemiology of monkeypox cases reported with respect 
to person, place and time. We reviewed the country’s control measures including guidelines and manuals developed and reports of 
outbreak investigation and response conducted. Analysis was done using Microsoft Office Excel and QGIS.

Results or Focus

Of the 925 suspected cases reported in the country from 2017 to July 2022, 383 (41.4%) were laboratory confirmed cases across 
30 states with the southern part of the country accounting for majority (80.9%) of the confirmed cases. Twelve deaths (CFR:3.1%) 
were recorded among confirmed cases. No seasonal pattern was observed in the distribution of the cases over time. The year 2022 
accounted for the highest morbidity with 157 (41.0%) confirmed cases and mortality (4 deaths). There was a male preponderance 
[253 (66.1%)] and cases 31–40years old [134 (33.1%)] constituted the highest age-group. A multi-sectoral multi-disciplinary measure 
using a one health approach was used to respond to the re-emergence of monkeypox in the country.

Conclusion or Scope

With the re-emergence of monkey in Nigeria, the country has continued to record sporadic cases with an unprecedented high number 
of cases this year. Nigeria’s response to this re-emergence using a one health approach provides a valuable reference for public 
health policy makers in responding to other zoonotic diseases.
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Introduction and Objectives or Purpose

Wastewater-based epidemiology (WBE) has been a valuable tool to complement clinical epidemiology for decades. We present re-
sults of WBE for SARS-CoV-2 in wastewater from South African wastewater treatment plants (WWTPs) and describe the relationship 
between SARS-CoV-2 levels and laboratory-confirmed case burden by district. 

Methods

The South African Collaborative Covid-19 Surveillance System (SACCESS) network tested influent wastewater from 87 WWTPs 
in nine provinces between June 2021 and May 2022 (2nd to 4th pandemic ‘waves’). Weekly samples (one-litre wastewater) were 
collected, underwent concentration, and RNA extraction. Positive samples for SARS-CoV-2 were quantified and log-transformed. 
The relationship between SARS-CoV-2 concentrations and clinical cases were investigated using correlation and a linear regression 
model. We also investigated the possibility of predicting a wave of infection by testing the sensitivity of ‘rules’ using the change in 
positivity rate of SARS-CoV-2 clinical tests as a gold standard, and generating receiver-operating curves.

Results or Focus

In most plants studied, SARS-CoV-2 levels showed a significant strong positive linear correlation with clinical cases. Our regression 
model demonstrated a significant association between viral load and caseload after adjusting for testing laboratory, size, sampling fre-
quency, and location (p<0.001, CI=0.00008-0.00011). Successive increases were detected before and during pandemic waves, and 
decreased afterwards indicating the potential to predict oncoming ‘waves’. However, none of the ‘tests’ had sensitivity above 60%. 
Of all rules, a 50% increase in log copies in the week of interest compared to the rolling mean of the previous 5 or 6 weeks predicted 
the ‘gold standard’ one week ahead.

Conclusion or Scope

Our study showed that SARS-CoV-2 RNA monitoring in wastewater is a good indicator of community disease burden and ongoing 
transmission of COVID-19. Predictive signals of oncoming ‘waves’ may become apparent if testing methodology is more sensitive 
and testing frequency increased.  There is also need to investigate alternative approaches for meaningful signals from wastewater, 
of oncoming waves.  

Keywords: Wastewater based epidemiology epidemiology, SARS-CoV-2, COVID-19 pandemic, environmental surveillance, South 
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Introduction and Objectives or Purpose

The ability to quickly assess zoonotic disease at high-risk interfaces is paramount for effective early warning systems and preventa-
tive actions. Current surveillance systems rely primarily on sampling individual animals – a costly and time-consuming practice, and 
prevents widespread coverage. Incorporation of environmental sampling (ES) such as water sources, air, and surfaces into sampling 
casts a wider net at high-risk interfaces, potentially improving expanded sampling on a longitudinal basis.

Methods

Individual animal and ES samples were collected at key live bird markets (LBMs) and bat caves/roosts in Cambodia. PCR based 
screening was performed for several viral pathogens including Orthomyxoviruses, Coronaviruses, and Paramyxoviruses. In parallel, 
targeted, enriched viral metagenomic sequencing (TEMVS) was performed using Twist Bioscience Comprehensive Viral Research 
Panel on Illumina MiSeq platform and analyzed using several commercial software packages.

Results or Focus

In LBMs, ES reflected avian influenza viral (AIV) diversity found in individual animal samples. In bat cave/roost ES, Paramyxovirus, 
Coronavirus and Astrovirus were detected in feces. Only paramyxoviruses were detected in air and urine. TEMVS significantly im-
proved sensitivity and genome coverage of AIV whole genome sequencing compared to in-house protocols. In addition, metagenom-
ic methods simultaneously identified numerous animal, plant, and occasionally human pathogens that are understudied in Cambodia.

Conclusion or Scope

ES coupled with TEMVS is a powerful tool to improve/expand surveillance capacity. However, current (commercial) metagenomic 
analysis software requires more exhaustive reference databases to detect emerging pathogens at human-animal interfaces. Overall, 
coupling TEMVS with ES can: improve pathogen surveillance; reduce cost; improve biosafety and animal welfare, and reduce occu-
pational exposure risks; and, act as a first-line of detection for high-risk human-animal interfaces.
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Introduction and Objectives or Purpose

Wastewater based epidemiology (WBE) is an effective COVID-19 surveillance tool which complements clinical surveillance. Howev-
er, challenges exist in the wastewater sampling process, such as sampling deep manholes beyond sampling depths of commercially 
available solutions, and the selection of suitable sampling points for surveillance.

Methods

Here, we describe the development and fabrication of deep manhole autosamplers which allow samples to be drawn from depths 
greater than 25m, as well as the use of geospatial and data analytic tools to identify suitable sampling sites. Sites with higher likeli-
hood of transmission were identified and prioritised. We performed autocorrelation analyses on SARS-CoV-2 viral load in wastewater 
and the reported cases at each of sampling points to evaluate the effectiveness of WBE as an early warning system.

Results or Focus

Pump technology from the oil and gas industry was adapted for sampling deep manholes, with two prototypes consecutively tested in 
the field. The final design passed durability and quality checks of more than 500 sampling cycles and the deep manhole autosamplers 
have since been deployed across 30 sites islandwide.

Analyses of COVID-19 cases surrounding 203 wastewater sampling points covering different site types (i.e. community hubs, inte-
grated transport hubs and shopping malls) show that community hubs have a higher rate of COVID-19 incidence, facilitating a risk-
based prioritisation surveillance sites. A positive correlation between population density and COVID-19 incidence was also observed. 
Corroboration of SARS-CoV-2 virus load in wastewater and COVID-19 cases show that wastewater signals were a lead or contem-
poraneous indicator for majority (54.4%-59.4%) of the sites, with a greater number of sites showing wastewater signals as the lead 
indicator during the Omicron wave.

Conclusion or Scope

The work here accentuates the importance of engineering ingenuity and data-driven prioritisation for effective implementation of a 
WBE programme as a public health surveillance tool.
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Introduction and Objectives or Purpose

Emerging zoonotic arboviruses often have complex transmission cycles involving multiple domestic and/or wild vertebrates, and 
mosquito vectors. Monitoring of the emergence, dynamics and prevalence of these viruses requires sampling from a wide variety of 
hosts and environments. Vertebrate immune responses to viral infections produce antigen-specific antibodies that may be detected 
by immunological assays, providing a critical tool for vector-borne disease surveillance. However, seroprevalence studies for zoono-
ses are challenging both logistically and in terms of the ethics and safety required for sampling from humans, and wild and domestic 
animals. We aimed to explore the use of mosquito blood meals as a method of determining vertebrate host seroprevalence in relation 
to Ross River virus (RRV) ecology.

Methods

We combined mosquito surveys with molecular and serological assays to investigate RRV transmission pathways across five urban 
sites in Brisbane, Australia, from March 2021 to May 2022. We assessed mosquito blood meals for the presence of antibodies to RRV 
using a micro-plaque reduction neutralisation test (mPRNT). In addition, host origins of mosquito blood meals were identified through 
amplification and sequencing of the Cytochrome b gene.

Results or Focus

Blood meals were recovered from 14 mosquito species totalling 480 individuals captured. Blood-fed mosquitoes comprised mainly 
Culex annulirostris (68.7%) and Cx. orbostiensis (9.4%). Host origins of 307 mosquito blood meals were identified, with humans 
(52%) and cow (6.8%) the dominant blood meal sources. This contrasts with previous Australian studies in which humans represent-
ed a relatively small proportion of blood meals. RRV seroprevalence was 52% in the 253 blood meal samples of human origin and 
71% in 21 samples from cows.

Conclusion or Scope

Our results show that blood-fed mosquitoes captured in the wild contain enough host blood to detect antibodies to specific arbovirus-
es. In tandem with barcoding techniques that identify the host blood-source, this technique can help suggest potential transmission 
pathways.
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Introduction and Objectives or Purpose

The pathogenic henipaviruses, Nipah virus (NiV) and Hendra virus (HeV), infect humans and animals with high rates of morbidity 
and mortality. The lack of vaccines and therapeutics approved for human use along with their highly pathogenic nature requires the 
handling of NiV and HeV at Biosafety level 4 (BSL-4) containment. Consequently, this can hamper certain tasks needed in henipavi-
rus vaccine or antibody-based countermeasure development such as the analysis of neutralizing antibody responses. The principal 
henipavirus targets of neutralizing antibodies and vaccine immunogens are the attachment (G) glycoprotein and the fusion (F) glyco-
protein that facilitate virus attachment and membrane fusion resulting in virus entry and infection.

Methods

Here, using an established reverse genetics platform for recombinant Cedar (rCedV), the F and G glycoprotein genes of the non-
pathogenic rCedV henipavirus were replaced with those of NiV-Bangladesh (NiV-B) or HeV to generate replication competent non-re-
porter chimeric viruses (rCedV-NiV-B and rCedV-HeV) and reporter versions containing a green fluorescent protein (GFP) or a 
luciferase protein. 

Results or Focus

The rCedV chimeras induced a robust Type I interferon response when compared to rCedV and use only ephrin-B2 and -B3 as entry 
receptors. Neutralization potencies of well-characterized cross-reactive NiV/HeV F/G specific monoclonal antibodies against rCedV-
NiV-B-GFP and rCedV-HeV-GFP highly correlated with those measured using authentic NiV-B and HeV when tested by plaque 
reduction neutralization test (PRNT). A rapid high-throughput fluorescence reduction neutralization test (FRNT) was also established 
and was highly correlative with the PRNT. We also evaluated the applicability of the FRNT for analyzing G glycoprotein immunized 
animal sera. 

Conclusion or Scope

Together, the results demonstrate the utility of the rCedV chimera platform as an authentic henipavirus-based surrogate neutralization 
assay for pathogenic henipaviruses that is rapid, cost-effective, and can be used outside BSL-4 containment.

Keywords: Cedar virus; Henipavirus; chimera; neutralization assay
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MULTIPLEX ASSAYS: AN ATTRACTIVE OPTION FOR SIMULTANEOUS SURVEILLANCE OF 
INFLUENZA, RESPIRATORY SYNCYTIAL VIRUS, AND SEVERE ACUTE RESPIRATORY SYN-

DROME CORONAVIRUS-2.
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Introduction and Objectives or Purpose

Viral respiratory infections (VRI) ranked as the fourth leading cause of death globally in 2019. The COVID-19 pandemic has increased 
their share of responsibility in morbidity/mortality. Therefore, it is critical to utilize current surveillance systems such as the Global 
Influenza Surveillance and Response System (GISRS) to integrate SARS-CoV-2. Recently, several companies have marketed multi-
plex assays (MPA), which detect simultaneously SARS-CoV-2, Flu, and RSV in a single test.  Virus detection, cost and testing burden 
are critical criteria to compare MPA to make a better choice.

Methods

We evaluated the PowerChekTM SARS-CoV-2, Influenza A & B, RSV Multiplex Real time PCR Kit II (Kogene Biotech), Xpert Xpress 
SARS-CoV-2/Flu/RSV test (Cepheid) and TaqPathTM COVID-19, FluA/B, RSV Combo Kit (ThermoFisher), in comparison with to in-
dividual standard WHO/US-CDC and FAO assays (Standards) currently used. Performance criteria were: (1) the sensitivity (limit of 
detection; LoD) assessed utilizing in-house isolates of SARS-CoV-2 (Wuhan, Alpha, Omicron variants), human seasonal influenza 
(A/H1N1, A/H3N2 and A/H5N1, B/Victoria and B/Yamagata) and avian influenza (A/H5N1, A/H5N8, A/H7N4, and A/H9N2); and (2) 
detection of  SARS-CoV-2, influenza and RSV in residual clinical specimens collected under public health surveillance and response. 
Subsequently, we compared implementation parameters, and evaluated the costs.

Results or Focus

Utility for multiple subtypes, LoD, and detection of virus in clinical samples are comparable between the three MPA compared to 
Standards. Costs, testing burden, and implementation parameters differ and could influence choice depending on capacity and sus-
tainability parameters.

Conclusion or Scope

VRI surveillance could benefit from the use of MPA. They represent a cost-effective solution to detect the return of influenza activity, 
alongside monitoring COVID-19 trends, and outbreaks of RSV. They can also serve to detect spillover of avian viruses, especially 
in resource-limited settings. Minimizing the delay to diagnostic and sparing human resources in laboratories is critical to meet the 
challenging objectives of pandemic response.

Keywords: SARS-CoV-2; Influenza viruses; Respiratory syncytial virus; COVID-19; multiplex real-time PCR; surveillance systems
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Introduction and Objectives or Purpose

In this work, we review the contributions of human-animal-environmental (ONE-HEALTH [OH]) approaches to improving global health 
security (GHS) across a range of health hazards and summarise contemporary evidence of incremental benefits of an OH approach. 
We assessed how OH approaches were reported to FAO, WOAH and WHO, within the respective monitoring and evaluation frame-
works of the International Health Regulations (IHR, 2005) and the Performance of Veterinary Services (PVS).  We reviewed OH 
theoretical foundations, methods and case studies. Examples from joint health services and infrastructure, surveillance-response, 
antimicrobial resistance (AMR) surveillance, food safety and food security, environmental hazards, water and sanitation, and zoono-
ses control clearly show incremental benefits of OH approaches.

Results or Focus

OH approaches appear to be most effective and sustainable in the prevention, preparedness and early detection/investigation of 
evolving risks/hazards and the evidence base for their application is strongest in the control of endemic and neglected tropical dis-
eases. For benefits to be maximised and extended, improved One Health Operationalisation (OHO) is needed with strengthening of 
multisectoral coordination mechanisms at global, regional and national levels.
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Introduction and Objectives or Purpose

Influenza virus, with a global distribution, diverse animal host range and multiple virus subtypes, has caused several pandemics. To 
better prepare for the emergence of new subtypes and the possible threat of the next pandemic, the global status of animal influenza 
needs to be defined and documented. Here we create a global and comprehensive database of animal influenza events and present 
key epidemiological features.

Methods

We created a global database of animal influenza events by an exhaustive search of the scientific and primary literature on animal 
influenza-related events, using systematic review methodology. The temporal, spatial and host distribution of animal influenza and 
the diversity of influenza subtypes in different regions were analyzed.

Results or Focus

A total of 70,473 records and 4,712 events of animal influenza throughout the world were identified from the databases searched. 
Events involving subtypes H5N2, H7N7, and H7N9 were relatively constant, with a slow upward trend during the past decade. Asia 
was the region with the most clusters of events. Poultry was the main host reported in Asia and Africa, and wild birds in Europe and 
North America. We found that wild birds carried a very rich array of virus subtypes, a warning for the possible generation of reas-
sortment viruses with pandemic potential.

Conclusion or Scope

Our database provides a comprehensive overview of the current status of animal influenza events throughout the world. Influenza 
surveillance should be strengthened in some countries and regions to prevent the emergence of new subtypes. Importantly, improve-
ment of the global influenza surveillance system and sharing of surveillance data is very much needed to predict the next pandemic.
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Introduction and Objectives or Purpose

Rift Valley fever (RVF) is an arboviral disease caused by RVF virus (RVFV; genus Phlebovirus, family Phenuiviridae) and several 
species of mosquitoes are involved in the transmission of RVF. This study, aims to investigate the magnitude and spread of RVF 
outbreak in Sudan in 2020. RVF is endemic in Sudan; however, outbreaks of RVF are commonly occur in the central and southern 
region of the country.

Methods

Following the unusual emergence of RVF cases in Northern State, both alert and active surveillance were initiated throughout the 
country. Using the well-established clinical case-definition, we collected blood samples from suspected cases and sent them to the 
National Public Health Laboratory for molecular analysis. Following a One Health strategy, in addition to coordinating with the animal 
surveillance, we tested mosquito pools for RVF using qPCR.

Results or Focus

This study reports the first outbreak of RVF in Northern State. About 2225 cases and 56 fatalities from RVF were confirmed among 
humans, the majority of them (99%) were reported from the Northern State, however, infections were also confirmed in East Darfur, 
Kassala, Khartoum, River Nile, and West Kordofan. Additionally, around 2,000 deaths and/or abortions were reported among domes-
tic animals, including cattle, goats, and sheep. Furthermore, three pools of Culex mosquitoes were tested positive for the presence 
of RVF.

Conclusion or Scope

This is the first study to implement an integrated One Health surveillance and response system to investigate in Sudan. Outbreaks 
of RVF were more confined in the central and southern regions of the country; however, here we report an alarming shift in the geo-
graphical distribution of RVF outbreaks in the country. We identified that the major risk factors for this change in disease epidemiology 
were socioeconomic, political instability, and climate change factors. Further entomological investigations are warranted to confirm 
the main vector of RVF in Sudan.

Keywords: Rift Valley fever; Outbreaks; Pandemic; Integrated One Health Strategy; Global Health Security; Food Security 



One Health Science (OHS)

50

Topic: One Health Science (OHS): Pandemic Preparedness: detect, prevent and respond: Improving outbreak response 
Abstract No: 15051
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Introduction and Objectives or Purpose

Monkeypox is a zoonotic disease caused by Orthopoxvirus genus of the Poxviridae family, characterized by smallpox-like symptoms. 
It is endemic in West and Central Africa. In Nigeria prior to 2017, the last reported case of Monkeypox was in 1978. This study aims 
to describe the trend and distribution of Monkeypox cases in Nigeria from 2017 – 2022.

Methods

Descriptive analysis of secondary data from national situational reports for Monkeypox were carried out using Epi Info and QGIS to 
determine trends and spatial distribution of Monkeypox cases across Nigeria.

Results or Focus

A total of 383 cases were reported in Nigeria, of which 88 (23.0%) in 2017, 49 (12.8%) in 2018, 47 (12.3%) in 2019, 8 (2.1%) in 2020, 
34 (8.9%) in 2021 and 157 (40.0%) in 2022. Prior to 2022, outbreaks have been reported in 20 (54.1%) states out of the 36 states 
and the Federal Capital Territory across 4 geopolitical zones (South-east, South-south, South-west and North-central). However, in 
2022 cases were reported in 10 additional states from North-east, South-west, North-central, and North-west geopolitical zones. 
About 65% of the total cases were reported among individuals between the ages of 21 – 40 years. The male to female ratio is 1:9. 
In 2017, cases peaked in October while in 2022 there has been a continued rise in the number of cases since May. The case fatality 
rate from 2017 to 2022 is 3.1%.

Conclusion or Scope

Nigeria has continuously experienced sustained monkeypox outbreaks since 2017. The increased number of cases observed in 
May and around September of 2017 and 2022 respectively is likely due to heightened surveillance and increased interaction at the 
human-animal interface due to farming activities. South-south zone of the country accounts for the highest-burden of Monkeypox. 
Enhanced surveillance at the human-animal-environment-wildlife interface and further research is required to improve early detection 
and effective response. 

Keywords: Monkeypox, Outbreak, Nigeria.
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Introduction and Objectives or Purpose

During the height of the COVID-19 pandemic in Singapore in 2019, a 3200-bed medical facility was setup at the Singapore Expo 
convention centre to isolate and treat patients with mild COVID-19 infection. The unprecedented scale of the pandemic response led 
to many uncertainties and frequent changes to the pandemic response system and processes. The objective of this study is to use 
the implementation science approach to elicit critical factors which enabled zero COVID-19 transmissions to healthcare staff at the 
community care facility.

Methods

Retrospective analysis was conducted using the integrated Promoting Action on Research Implementation in Health Services (i-PAR-
IHS) framework. The infection prevention control innovation at the community care facility comprised five key elements: physical 
environment, work practices, tools and technology, staff training, and audits. Contextual assessment was conducted for baseline and 
100th day of operations. Actions taken to improve scores between these timepoints were mapped against the Expert Recommenda-
tions for Implementing Change (ERIC) tool to surface key implementation strategies.

Results or Focus

Positive shifts were observed in all constructs of the i-PARIHS framework, between baseline and 100th day. The largest shifts were 
in work practices, tools and technology, and staff training. Key implementation strategies used included: rapid Plan-Do-Study-Act 
(PDSA) cycles, identifying champions, team building, creating a culture of collaborative learning, multi-disciplinary teamwork, trans-
parency in communications and decision-making, and skilful facilitation.

Conclusion or Scope

The adoption of the implementation science approach was found to be relevant and useful to comprehensively capture the interven-
tions, strategies and lessons learnt to achieve zero COVID-19 transmissions in staff during a pandemic. The implementation science 
approach may be used to inform preparedness planning of future pandemics and improve overall outbreak response.
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Introduction and Objectives or Purpose

Communities play key role in diseases outbreak prevention, detection and response. Red Cross epidemic and pandemic prepared-
ness program funded by IFRC and USAID empowers communites to take early action to control diseases. The program leverages on 
One Health approach to establish community-based surveillance (CBS) as a preparedness model  yielding early detection and action 
to halt outbreaks of Zoonotic diseases  to human  at the onset . This paper reports on the mid-stage CBS implementation experience 
and results since September 2019 to September 2021 in four counties  in Kenya and the recommendations for supporting the CBS.

Methods

890 Community Health Volunteers (CHVs) and Community Disease Reporters (CDRs) from Health and Veterinary departments were 
trained on simple Community case definitions to detect potential epidemic alerts and report immediately by mobile applications. The 
receiving supervisor cross-checks the alert and triggers  real-time response actions which are conducted collaboratively through one 
health platform. 

Results or Focus

To improve health literacy on zoonotic diseases and other epidemic prone diseases, CHVs and CDR  reached  70,000 households, 
769 schools  and 200 groups with preventive health messages. To date 702 priority disease alerts have been sent via SMS by CHVs 
and CDRs out of which 500 were animal alerts and 202 human alerts. The average accuracy of volunteers to identify alerts matching 
community case definitions is 51% . Alerts were detected and  authorities notified within 24 hours at an average of 94%. Challenges 
experienced are securing free SMS channels for alerts,  timely response activities and integration of CBS to the national Disease 
surveillance systems in Ministry of Health and Veterinary.

Conclusion or Scope

Community engagement in prevention, detection and response   actions and one health collaboartions  are important for effective 
control of  large scale dieases outbreak. Communities  are central change agents in preventing epidemics and pandemics.
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Introduction and Objectives or Purpose

Siloing surveillance activities and infrastructure within specific sectors can limit our ability to respond to zoonotic and emerging 
disease threats. Coordinated surveillance using a One Health approach has been proposed to harmonize activities across sectors 
by optimizing data collection and sharing. The Surveillance and Information Sharing Operational Tool (SIS OT) is a coordinated sur-
veillance tool that we used to retrospectively assess the capacity of the coordinated surveillance system for zoonotic SARS-CoV-2 
events in the United States.

Methods

In March 2020, the U.S. Centers for Disease Control and Prevention (CDC) and the U.S. Department of Agriculture (USDA) began 
developing coordinated surveillance for SARS-CoV-2. As part of infrastructure development, in early 2021, CDC launched an online 
One Health surveillance system that allows state and local One Health partners to input case data in real-time, accessible by the ju-
risdiction and federal agencies. We assessed overall national surveillance for zoonotic SARS-CoV-2 using the SIS OT’s framework of 
32 capacity-building activities, which assigns a level for each activity (Level 1 – Baseline; Level 2 – Intermediate, Level 3 – Advanced, 
or Complete). 

Results or Focus

Since the beginning of the pandemic, >450 One Health SARS-CoV-2 case investigations and >2000 consultations have been report-
ed. SIS OT assessment identified lower capacity scores (Level 1 and 2) on 12 activities (37.5%) and higher capacity scores (Level 3 
or Complete) on 20 activities (62.5%). Lower capacity scores corresponded with lack of formalized assessments and evaluation plans 
necessitated by the urgency with which the infrastructure was built. Higher scores corresponded to multisectoral data harmonization, 
sharing, and security.

Conclusion or Scope

Important successes identified through assessment of the US’s surveillance infrastructure for zoonotic SARS-CoV-2 include the 
strength of One Health coordination occurring across all jurisdictional levels, and the development of plans and systems that can be 
rapidly applied to other emerging zoonotic diseases in the future.
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Introduction and Objectives or Purpose

To provide a baseline assessment of existing gaps in surveillance and information sharing at the wildlife-livestock-human interface, 
and to create dialogue and plans to strengthen the collaboration between natural resources, animal and public health sectors, the 
Food and Agriculture Organization of the United Nations (FAO) piloted a survey in Guinea, Uganda, and Vietnam to map existing 
surveillance and monitoring activities in wildlife, identify implementing institutions and clarify current data sharing mechanisms with 
government entities and One Health (OH) Platforms.

Methods

A questionnaire covering methodology, objectives, geographical level, and time period of activities conducted by institutions engaged 
in surveillance and monitoring of wild mammals and birds was hosted on an online platform and shared with respondents identified 
by FAO country teams. 

Results or Focus

Thirty-one representatives from 28 institutions replied. Fourteen institutions collected data on farming and trade of wild mammals and 
birds, ten institutions collected data on distribution and movement, 13 institutions collected data on health and infectious diseases, six 
institutions were involved in outbreak investigations, and 11 institutions provided training or developed guidelines related to wildlife. 
In total, the survey registered 131 activities. Data from 54 activities were shared with the government by 17 institutions, while five 
respondents reported limitations in information sharing, the lack of convenient sharing mechanisms being the main constraint.

Conclusion or Scope

Since several wildlife surveillance and monitoring activities are ongoing in a country, much data is readily available, providing ample 
opportunity to collaborate and leverage existing capacities of national and sub-national monitoring and disease surveillance in wild-
life. The survey identified an eminent need to facilitate information-sharing mechanisms. 

The national OH Platform can play an important role in leveraging available resources and capacities for surveillance of wildlife, 
request data to enable evidence-based decision making, and invite relevant institutions to contribute to the development of joint risk 
assessments, surveillance planning and disease control. 
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Introduction and Objectives or Purpose 
The African network for improved diagnostics, epidemiology and management of common infectious agents (ANDEMIA) is 
multi-country network targeting three syndromes commonly caused by infectious diseases within four African countries.

Methods 
In order to investigate the aetiology and epidemiology of febrile and neurological disease in South Africa, we enrolled cases of fever 
or history of fever with neurological symptoms from sentinel hospitals in the Pretoria and Mpumalanga provinces.  Health control 
cases were also enrolled.  Whole blood and cerebrospinal fluid (CSF) samples from cases and controls were screened with a multi-
plex-PCR based protocol targeting 30 common, zoonotic and arboviral pathogens called the fever chip.

Results or Focus 
Active surveillance has been on-going since 2018 and to date 1193 febrile and/or neurological disease patients have been enrolled 
and 464 healthy controls.  The case definition ensured that only patients with acute febrile disease were enrolled and symptoms 
ranged from exclusively fever to fever with accompanying neurological symptoms such as seizures, meningitis and encephalitis.  
Approximately 16% of febrile patients in site 1 (Pretoria) were positive versus 6% amongst controls.  Approximately 22% of cases 
were positive in site 2 (Mpumalanga) hospitals with only 3.5% in the controls.  Epstein-Barr virus (EBV) accounted for 75% and 
90% of the cases from each site.  Over and above molecular testing, IgM serology was employed in two pilot studies in order to 
determine if a greater number of positive cases could be identified.  Both Sindbis virus IgM and West Nile virus IgM antibodies were 
detected in PCR negative fever cases.  

Conclusion or Scope 
The ANDEMIA study has thus far shown that many children presenting with febrile and neurological signs are EBV positive.  Over 
and above EBV and despite multiplex PCR testing, many febrile and neurological cases remain unresolved and may require broad-
er serological testing in order to address the cause of disease.
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Introduction and Objectives or Purpose

Sindbis virus (SINV), is an alphavirus with worldwide distribution but limited genetic data on strains circulating in Africa. The incidence 
of SINV in horses with febrile and neurological signs during an outbreak in 2017, was investigated by IgM serology. SINV strains 
present in South Africa were investigated by sequencing PCR positive animal and mosquitoes detected between 2008-2020.

Methods

RNA extraction was performed on clinical samples from animals, and 15 positive mosquito pools in the Northern parts of South Afri-
ca. A nested RT-PCR of the nsP4 and E2 glycoprotein was used to amplify positive samples for Sanger sequencing. Virus isolation 
followed by next generation sequencing using the Illumina® iSeqTM, were performed for the positive samples. A total of 155 horse 
specimens collected during the arbovirus season of 2017 were screened using an IgM immunofluorescence assay and confirmed 
with a neutralization assay.

Results or Focus

A total of 29/2748 animals tested positive for SINV using the nsP4 in the clinical samples, of which 45.0% died. A total of 34 nsP4 
sequences obtained from animals and mosquitoes grouped with other African isolates and historical South African strains. A total of 
six E2 protein sequences were obtained. Four 2014 mosquito pools clustered with a Kenya 2013 strain, whilst 2018 (mosquito) and 
2020 (horse) sequences clustered with the Saudi Arabia 1980 strains in genotype IC. Complete SINV genomes were obtained for 
the same 2014 mosquito pools which clustered in genotype IA. SINV IgM was detected in 54/155 horse cases and 29/54 neutralized 
SINV. 30-40% IgM positive cases experienced ataxia, paresis, and there was statistical significance associated with recumbency.

Conclusion or Scope

This study confirmed that SINV strains identified in animals with neurological signs were similar to those present in local mosquitoes. 
Close genetic clustering with strains from Kenya and the Middle East suggest wide distribution of SINV likely by bird reservoirs.
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Introduction and Objectives or Purpose

The Middle East Respiratory Syndrome Coronavirus (MERS-CoV) is a significant clinical and public health concern due to its high 
case fatality rate. Current literature on the predictors has been from single centre studies, with minimal knowledge on the predictors 
of mortality amongst patients with MERS-CoV globally, hence the purpose of this study.

Methods

This was a retrospective cohort study amongst MERS-CoV cases reported to the World Health Organization via the Disease Out-
break Network and PROMED over a five-year period (2017-2022). Univariate and multivariate analyses were utilized to determine 
the predictors of mortality amongst the patients with MERS-CoV.

Results or Focus

618 patients were included in the final analysis with a male-to-female ratio of 3.3:1 (n=473). 11.7% (n=72) of the patients were health 
care workers and 94.3% (n=583) of the participants were cases reported in Saudi Arabia. 27.4% (n=169) of the participants were 
reported to have died. On multivariate analysis, the presence of comorbidities (aHR=2.19; 95% CI: 1.26-3.80), age equal to or above 
60 years (aHR=1.77; 95% CI: 1.27-2.47), and age equal to or above 65 years (aHR=2.28; 95% CI: 1.65-3.14) were significant pre-
dictors of mortality.

Conclusion or Scope

The elderly (age above 60 years) and people with comorbidities are at significantly higher risk of mortality due to MERS-CoV. Hence, 
guidance, surveillance, and collaboration amongst human health and animal health practitioners globally are needed as one health 
in countries gains prominence.
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Introduction and Objectives or Purpose

 
Developing countries like Pakistan are facing rising concerns over prevalence of zoonotic infection at animal-human interface. As 
Pakistan is an agrarian country, so animal interaction is inevitable. Bovine tuberculosis (bTB) is a neglected endemic zoonosis, 
causing lot of mortalities every year. In a report from WHO, Pakistan is ranked fifth amongst the high burden countries in the world. 
Previous methods of controlling bTB, like vaccination, antibiotics, have raised the concern of animal product consumers regarding 
microbial resistance. Enhancing the genetic resistance is promising new alternate to combat bTB.  Many of countries have opted this 
new approach and have reported useful data in cattle but very limited efforts have been put into the river buffaloes. River buffaloes 
of Indo-Pak region are world famous for their superior genetic potentials and inter-breed variations that provides substantial basis for 
identification of significant selection signatures. 

Methods

Present research was planned to explore SLC11A1 gene in river buffalo which is known as natural resistance-associated mac-
rophage protein 1. For its genetic characterization, blood was collected from tuberculin negative (n=267) and tuberculin positive 
(n=194) animals. DNA was extracted and Sanger’s method of DNA sequencing was used. Significance of each variation was tested 
by Hardy Weinberg equilibrium (P<0.05). Association was performed by one way ANOVA.

Results or Focus

Sequence comparison of two groups provided a total of three variations. Results illustrated only one variation found significantly as-
sociated with better immunity against bTB. For purpose of some additional and supportive information phylogenetic analysis was also 
being performed by neighbor joining method with bootstrap value-1,000. Tree indicated that river buffaloes are in closest proximity to 
Bos taurus and its genetic distance from other species may also be seen in Figures provided.

Conclusion or Scope

Genetic markers identified in this study can be useful in future breeding selection programs against bTB resistance.
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Introduction and Objectives or Purpose

Maasai communities of northern Tanzania are suffering from a very high prevalence of cerebral coenurosis (Taenia multiceps/Co-
enurus cerebralis), causing high mortality in small ruminants. Given the close similarity between the life cycle of T. multiceps and Echi-
nococcus granulosus sensu lato (causing cystic echinococcosis [CE] in humans), this raises concerns about an increased risk of 
human CE. We aimed to estimate the prevalence of human abdominal CE and livestock infection in Maasai communities of northern 
Tanzania.

Methods

Human CE was diagnosed by abdominal ultrasound in 5 communities of Longido and Ngorongoro districts and through inspection of 
ruminants in local abattoirs. DNA was extracted from 1 cyst/animal, prioritizing hepatic cysts. Molecular identification was performed 
using PCR, followed by RFLP, Multiplex-PCR, and sequencing of COX1 PCR product of non-E. granulosus s.l. samples.

Results or Focus

Ultrasound was performed on 823 voluteers. Six hepatic CE cases (3 with active cysts), were diagnosed in Ngorongoro (1.3% preva-
lence). Of the 697 ruminants inspected, 34.4% had parasitic cysts. Molecular identification, achieved for 140/219 cysts, identified Tae-
nia hydatigena in 48.6% and E. granulosus s.l. in 51.4%: E. granulosus sensu stricto (G1-G3) in 87.5% cases; E. ortleppi (G5) in 
9.7%, E. canadensis (G6-10) in 1 cyst. E. granulosus s.l. was identified in livestock from both Longido and Ngorongoro (35.3% and 
91.2% of genotyped cysts, respectively). The 3 human active cysts removed surgically were G1-G3. 

Conclusion or Scope

Multiple species/genotypes of E. granulosus s.l. are circulating in Maasai communities of northern Tanzania. More precise estimation 
of prevalence of human CE in this area and understanding of specific risk factors for CE among communities is needed. Interventions 
targeting transmission routes common to both E. granulosus s.l. and T. multicepswould have dual benefits for preventing both human 
and livestock disease.
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Introduction and Objectives or Purpose

Kyasanur Forest Disease(KFD) is a tick-borne viral haemorrhagic fever, endemic in central districts of Karnataka state of India. Tirtha-
halli Taluk, Shivamogga district recorded highest KFD incidence for 2014-19. In January 2020, Kannangi area of Tirthahalli reported 
clustering of laboratory confirmed(by RT-PCR) KFD cases. We conducted a situational analysis; assessed knowledge, practices and 
preparedness for prevention of KFD in Kannangi.

Methods

We defined KFD case as “acute onset fever with headache /myalgia /extreme weakness /nausea / vomiting /diarrhea /pain abdomen 
/neurological/hemorrhagic manifestations in a person residing within 2 kms of monkey death or lab confirmed KFD in Kannangi from 
1 December 2019 to 28 January 2020. We did house-to-house case search; We studied knowledge, practices and vaccination status 
by interviewing one person per household(case from case household and eldest family member from non-case household).      We 
assessed health facility preparedness for KFD prevention and control using semi-structured questionnaires and record reviews.

Results or Focus

We surveyed 196 households, found 10 cases, four monkey deaths. Median age of cases was 63.5 years(range:16-72),  seven 
were males, three were confirmed by RT-PCR. Attack rate was 15/1000(10/674) population, Six(60%) believe KFD spreads through 
tick bite and had awareness about prevention measures. Five(50%)  visited forest in last two months four spent >3 hours collecting 
dry leaf in forest, eight(80%) reported presence of ticks on their livestock. All households had domestic pets and livestock near their 
premises, 53%(258/674) received two doses and 73%(489/674) one dose of KFD vaccine.  Median distance of affected villages to 
health facility was 5 kms. We found deficiency of human resource, cold chain and records

Conclusion or Scope

Rise in KFD in Kannangi likely due to lack of awareness, non-vaccination, proximity to livestock infested with ticks and deficiency in 
health services. We recommend to create awareness on disease transmission, vaccination and treat livestock for infestation.

Keywords: Tick bites, monkey fever, KFD, KFD Vaccine



One Health Science (OHS)

61

Topic: One Health Science (OHS): Risk Factors Driving Zoonotic Infections: Clinical, epidemiology and molecular drivers of disease 
susceptibility  
Abstract No: 15290

Participatory survey of risk factors and pathways for Rift Valley fever in pastoral and 
agropastoral communities of Uganda.

Dan Tumusiime*1 2 3 ; Ard Nijhof1 ; Martin Groschup4 ; Julius Lutwama5 ; Kristina Roesel6 ; Bernard Bett6  
1Dahlem Research School/ Freie Universität Berlin/ Germany (Deutschland), 2Animal and Human Health Program/ International 

Livestock Research Institute/ Uganda, 3Animal Health/ Ministry of Agriculture, Animal Industry and Fisheries/ Uganda, 4Institute of 
Novel and Emerging Infectious Diseases/ Friedrich-Loeffler-Institut / Germany (Deutschland), 5Arbovirology/ Uganda Virus Re-

search Institute/ Uganda, 6Animal and Human Health/ International Livestock Research Institute/ Kenya 

Introduction and Objectives or Purpose

Rift Valley fever (RVF) is a mosquito-borne viral zoonosis caused by Rift Valley fever virus (RVFv) of the order Bunyavirales, family 
Phenuiviridae and genus Phlebovirus.

In Uganda, RVF control measures have not adequately included local community knowledge on predisposing risk factors and disease 
identification.

Purpose: To assess community knowledge on RVF identification and risk factors and the possibility of integrating it into an early 
warning system and strategies for veterinary and public health service delivery in Uganda.

Methods

Participatory Epidemiology survey was conducted using semi-structured interviews, matrix scoring for clinical manifestation of RVF 
and other livestock diseases; Proportional piling to assess for risk factors influencing RVF occurrence; disease calendar; Qualitative 
ranking to assess RVFv risk pathways; Cattle serosurvey.

Results or Focus

-RVF was ranked the eleventh most important cattle disease with a relative burden of 2.8% among other cattle diseases. Pastoralists’ 
agreement on the relative burdens of these diseases was moderately strong (W = 0.4108) and statistically significant (p<0.001).

-Perceived risk factors: infected mosquitoes (21.7%), excessive rainfall (13.4%), flood prone areas (12.9%), bushlands (11.9%) 
and livestock movement (9.5%). Others- Proximity to water bodies (9.3%), handling abortus material (6.9%), high livestock density 
(5.6%), rice and banana fields (5.5%) and proximity to wildlife (3.2%).

-Participants exhibited good knowledge of recognizing clinical signs of cattle diseases including to a limited extent, RVF, in their herds

-Perceived risk pathways for the entry of RVFv in the four districts were via infected mosquitoes, infected domestic ruminants, infect-
ed aborted foetuses and fluids and infected wild animals -Cattle seroprevalence: 22.1%-62.4%.

Conclusion or Scope

PE approach is key in surveillance of livestock diseases in remote pastoral communities. Findings are central for designing an effec-
tive national RVF surveillance system.
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Introduction and Objectives or Purpose 
 Brucellosis, caused by several species of Brucella, is a global zoonotic disease of high economic and public health importance. 
The disease is endemic in Kenya but the national burden on livestock is poorly understood. We conducted a study to establish the 
national prevalence and develop a risk map for Brucella spp. in Kenya.

Methods

We randomly generated 265 geolocations across the country, based on agroecological zones and livestock populations. The closest 
herd to selected geolocation was identified for consenting. Up to 25 cattle were sampled per herd, followed by the administration of 
a structured questionnaire. 6593 cattle samples were tested for Brucella immunoglobulin G (IgG) antibodies using an Enzyme-linked 
immunosorbent assay (ELISA). The potential risk factors were assessed using a random-effects binary logistic regression model with 
a herd as the random effect.

Results or Focus

The national prevalence of brucellosis was 6.8 % (95% CI 6.2-7.4), with varied spatial distribution between the different ecologi-
cal zones (P-value = <0.0001) and herd sizes (P-value = <0.0001). The odds of seropositivity were significantly higher in female 
(OR=1.3, 95% CI 1.0-1.8) and adult (OR=2.4, 95% CI 1.7-3.5) animals compared to males and calves. Similarly, adult female animals 
with a history of abortion (OR= 2.2, 95% CI 1.3-3.6), and those with multiple syndromes of brucellosis (OR = 2.8, 95% CI 1.2-6.6) 
had higher seropositivity compared to those without. At the herd level, the risk of transmission was increased by having animals with 
a history of abortion (OR of 2.4; 95% CI: 1.2-4.6), the birth of weak calves (OR of 4.3; 95% CI: 1.6-11.8) and swollen testis (OR=4.4; 
95% CI 1.1-17.8).

Conclusion or Scope

Brucella seroprevalence was higher in arid and semi-arid ecological zones, where pastoralism is practiced. This study provides base-
line epidemiological data for the development of targeted control programs for brucellosis in Kenya.
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Introduction and Objectives or Purpose

Group A rotavirus (RVA) is the most important cause of severe gastroenteritis in children worldwide, and effective RVA vaccines have 
been introduced in many countries. Here, we performed a molecular epidemiological analysis of RVA infection in pediatric patients 
in Indonesia, 2015-2020.

Methods

The total of 700 stool samples were collected and none of the patients in this cohort had been immunized with an RVA vaccine. Then, 
G-P combinations of RVA genotypes in all samples were analyzed using multiplex reverse transcription-PCR (RT-PCR).

Results or Focus

The common G-P combination of RVA genotypes detected in Indonesia were all equine-like G3P[8] and G3P[6] in 2015-2017, human 
G1P[8], G1P[6], G3P[8], and G3P[6] in 2018, equine-like G3P[8] and G3P[6]; human G1P[8], G1P[6], G3P[8], G3P[6], and G9P[8] 
in 2019, and equine-like G3P[6]; human G1P[8], G1P[6], G3P[8], G3P[6], G9P[8], and G2[8] in 2020. Equine-like G3 rotavirus orig-
inated in Australia and is a recombinant inter-genotype between human and equine RVA strains.  In addition, several sequences of 
RVA isolated from pediatric patients were found in a gene segment of bovine rotavirus strains, such as the NSP4 gene. Rotavirus is 
a zoonotic disease with many gene segment, that are VP1-VP4, VP6, VP7 and NSP1-NSP5 genes, Therefore, it is likely to generate 
genetic recombination within and between genotypes and even between human and animal strains. Interestingly, the equine-like 
strains were exclusively detected again eventhough they were completely replaced by a typical human genotype (G1 and G3).

Conclusion or Scope

The dynamic changes in RVA genotypes from equine-like G3 to typical human G1/G3 in Indonesia can occur even in the country with 
low RVA vaccine coverage rate. The mechanism of the dynamic changes in RVA genotypes needs to be explored.
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Introduction and Objectives or Purpose

Human behavior in contacting animals has been implicated as a primary driver for the emergence of several high-impact zoonotic 
diseases. This seven-year research in Southern China aimed to showcase the application of different human behavior studies in 
developing evidence- and context-based behavioral change strategies for zoonotic spillover risk mitigation.

Methods

From 2015 to 2022, 5,192 residents from Southern China were enrolled in studies employing mixed methods of ethnographic in-
terviews, serological-behavioral surveillance, and behavior change theories-based surveys to characterize at-risk human-animal 
contacts, identify the behavioral determinants and develop context-based behavioral change strategies for zoonotic risk mitigation.

Results or Focus

Eighty-eight ethnographic interviews and 55 field observations were conducted to elucidate the frequent human-animal interactions 
and low levels of environmental biosecurity in local communities. Residents (n=1,596) from the same areas were then enrolled in 
serological-behavioral surveillance, with nine participants (0.6%) serologically tested positive for bat coronaviruses, and 265 (17%) 
participants reported SARI and/or ILI symptoms in the past year associated with animal contacts. Further studies focusing on the 
wildlife trade revealed a low level of knowledge and perceived risk among 947 adults regarding zoonotic spillover and identified the 
factors in attitudes, social norms, and perceptions that strongly determine the behaviors in wildlife consumption among 2,561 adults. 
Health-focused behavior change recommendations for zoonotic risk mitigation were developed based on the evidence and are being 
assessed for acceptability and accessibility among the target populations.

Conclusion or Scope

These studies showcase the integration of different behavioral research methods to build evidence of zoonotic spillover events asso-
ciated with at-risk behaviors and translate evidence into risk mitigation practices tailored to different populations, demonstrating the 
value of human behavior research in understanding and addressing the driving factors of zoonotic spillover.
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Introduction and Objectives or Purpose

The aetiologic agent of meningoencephalitides often remains elusive. Neurotropic viruses (such as herpes viruses or West Nile virus), 
but also Borna disease virus 1 (BoDV-1), variegated squirrel borna virus 1 (VSBV-1), or the novel rustrela virus (RusV), a relative of 
human rubella virus, can induce lethal non-suppurative myeloencephalitis in humans and/or other mammals. Previous studies indi-
cate the latter viruses to be transmitted from small mammals. BoDV-1 was detected in bicoloured white-toothed shrews (Crocidura 
leucodon), VSBV-1 in captive squirrels (mainly Callosciurus prevostii and Sciurus variegatoides) and RusV in yellow-necked field 
mice (Apodemus flavicollis), but little was known about their distribution within small mammal populations.

Methods

Here, we report the screening of brain tissue by BoDV-1, VSBV-1 and RusV specific RT-qPCRs of almost 10,000 rodents and insec-
tivores from Europe. In selected positive animals, virus distribution in tissues was evaluated by immunohistochemistry and/or in-situ 
hybridisation.

Results or Focus

BoDV-1 was detected not only in Crocidura leucodon, but also in several lesser white-toothed shrews (Crocidura suaveolens) and in 
a single greater white-toothed shrew (Crocidura russula); all shrews originated from known BoDV-1 endemic areas. Further analysis 
showed a broad viral tissue distribution with highest loads in neural tissue. We did not detect VSBV-1 RNA in endemic species, like 
red squirrels (Sciurus vulgaris). These findings support the assumption of the import of a VSBV-1-carrying squirrel from its country of 
origin. Interestingly, in Germany we detected RusV RNA only in Apodemus flavicollis.

Conclusion or Scope

Identification and characterization of a reservoir host is important to establish protective measures and prevent the circulation of 
pathogens. Further studies will focus on the identification of the so far unknown reservoir of VSBV-1.
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Introduction and Objectives or Purpose

Zoonotic diseases spillover into human populations along complex networks involving animal and human hosts, and network model-
ing is a potentially powerful tool for refining zoonotic disease surveillance and intervention deployment. We report here on literature 
searchers and pilot studies to characterize suitable approaches to human-animal contact network analysis.  

Methods 
We searched infectious disease epidemiology, sociology, wildlife biology, and veterinary medical literature for methods to measure 
and model networks. Concurrently we deployed 8 low-cost GPS collars to all animals within a small, schistosome-infected, and 
mobile herd on the Lake Malawi shoreline over 12 weeks, and customized devices using long-range radio (LoRa) technologies to 
capture within- and between herd contact among livestock in northern Kenya.  

Results or Focus

Self-report and Bluetooth technologies are used to measure human contact for infectious disease modeling. Movement records are 
used for livestock, and a variety of approaches---including camera traps, focal follows, and GPS devices, often combined with model-
ing---are used for wildlife. We found one study measuring human-animal contact, which used surveys validated by daily diaries. Con-
tact data from animal geotaggers and human self-report can be converted to aggregate relational data and combined using methods 
for estimating statistics of generative network models. In Malawi, GPS-tagged animal movements demonstrated daily water contact 
at several discrete water contact points, and a highly-repetitive cycle of temporal and spatial activities. Later in 2022, we will deploy 
50 custom-built LoRa collars among livestock in northern Kenya and combine these data with surveys and daily diaries. 

Conclusion or Scope

Both direct and indirect human-animal contact are highly heterogenous, yet the topography of human-animal contact networks 
has not been well-characterized, and most zoonotic disease models assume random mixing or rely on poorly-justified parameters. 
Wearable animal geotaggers combined with approaches from other disciplines to capture sensitive contacts and estimate network 
parameters represent a promising way forward.
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Introduction and Objectives or Purpose

Land conversion is understood to increase the risk of emergent zoonotic diseases. In simians and humans, infection risk has been 
linked to fragmented habitats. However, the role of fragmentation on disease dynamics in wildlife hosts is rarely quantified at macro-
ecological scales due to the lack of systematic surveys. In Southeast Asia, non-human primates (NHPs) host Plasmodium knowlesi, 
a prominent zoonotic malaria. We examine reported primate P. knowlesi to investigate how landscape impacts parasite prevalence.

Methods

A georeferenced dataset of PCR-confirmed P. knowlesi in NHPs across Southeast Asia was assembled from published and unpub-
lished literature. Using systematic tools developed for epidemiological studies, we conducted a regional meta-analysis of P. knowlesi 
prevalence in simian hosts. Environmental covariates were assembled from remote sensing data and generalised linear mixed mod-
els were fitted to prevalence at multiple spatial scales.

Results or Focus

123 observations on a total of 4931 NHPs were identified, primarily Long-tailed macaques (Macaca fascicularis) (88.6%, n=4368/4931). 
Overall prevalence was 9.6% (CI95% 6.3–13.4), with considerable regional heterogeneity (I2=96.6%; CI95% 95.7–97.3) and high 
estimates in Malaysian Borneo (52.4%, CI95% 22.8–81.3). We demonstrate a strong relationship between forest fragmentation 
(20km, p<0.0001) and P. knowlesi in NHPs, suggesting that zoonotic malaria prevalence is maximised at intermediate levels of hab-
itat complexity.

Conclusion or Scope

Findings provide evidence that P. knowlesi in primate hosts is partially driven by landscape change across Southeast Asia and sup-
port a previously hypothesised trade-off between epidemiological and ecological mechanisms in determining P. knowlesi infection 
in wildlife reservoirs. With higher prevalence in NHPs showing geographical overlap with human infection foci, parasite prevalence 
in NHPs may be a key spatial driver of human spillover risk. Given the clear intersection between human epidemiology and wildlife 
ecology it is essential that infection dynamics within wildlife reservoirs are considered in public health interventions.

Keywords: disease ecology; forest fragmentation; land use change; malaria; zoonoses 
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Larval Ecology of Anopheles mosquitoes with Reference to Plasmodium knowlesi

 malaria in Kudat District, Sabah, Malaysia
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Introduction and Objectives or Purpose

A longitudinal survey of larval habitats was conducted to better understand how landuse types have affected mosquitoes with refer-
ence to Plasmodium knowlesi malaria from May 2015 to April 2016 in District of Kudat, Sabah, Malaysian Borneo.

Methods

Larval collections were done in target sampling blocks by dipping and reared to adult for species identification.

Results or Focus

Five anopheline and three culicine were collected. Species recovered were Anopheles balabacensis, An. barbirostris, An. lesteri, An. 
borneensis, An. umbrosus, Aedes albopictus, Culex gelidus and Toxorhynchites sp. An. balabacensis were found in the six land use 
types. Ninety-five out of 368 breeding habitats were positive for Anopheles larvae. The physico-chemical factors associated with 
Anopheles larvae were: turbidity, shadiness, water vegetation, surface area, temperature, pH, TDS and EC.  Species diversity was 
high in coconut, clearing sites and rubber plantation but low in forest and settlement. The relative importance of land use types and 
larval habitats was analysed by Kruskal-Wallis H test by ranks. In decreasing order Anopheles larvae were found highest in rubber 
tree, coconut, clearing site, oil palm and least in forest and settlement area.  Important larval habitats of An. balabacensis were in-
termittent stream, artificial container and puddle. Eighteen breeding sites of An. balabacensis were within (500 m) flight range of the 
species and houses at risk for malaria..

Conclusion or Scope

Results of the study could provide understanding on the biology and ecology of mosquito vector’s larvae as well as 
contribute to the development of novel strategies on vector control
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Introduction and Objectives or Purpose

Cross-species transmission of influenza A viruses, including between pigs and humans, can lead to reassortment and emergence of 
novel viruses with pandemic potential. However, evidence on spillover rates, and how these vary across demographic and occupa-
tional groups, is limited. Here we describe a prospective cohort study which aims to elucidate zoonotic influenza risk at the swine-hu-
man interface in south-central Cambodia.

Methods

Eight districts in four provinces were selected using probability proportional to pig population size sampling, and households with and 
without occupational exposure to live pigs were recruited. Questionnaires were administered to obtain demographic and behavioural 
data, and sera collected for Influenza A antibody screening. Follow-up surveys and serological assay development are ongoing.

Results or Focus

Despite delays due to the COVID-19 pandemic, 942 individuals in 615 households were recruited to date. Households are cate-
gorized into: i) smallholders (n=190); ii) traders/butchers (n=95); iii) commercial farm workers (n=98); and, iv) non-occupational 
households (i.e. without pig ownership or occupational exposure; n=233). Frequency and types of swine exposure varied significantly 
across groups. Blood samples were collected from 783 (83.1%) of individuals. Preliminary ELISA screening reveals the majority are 
positive for influenza A IgG antibodies, with 36.5% “strongly positive” when grouped using expectation-maximization algorithm. Sera 
will be tested for evidence of seroconversion to viruses circulating in Cambodian pigs using microbead-based assays.

Conclusion or Scope

This study is part of the larger PigFluCam+ project. Combined with data from slaughterhouse surveillance and pig network surveys, 
the study will help identify high-risk groups and practices zoonotic influenza in relation to swine production and trade.
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Introduction and Objectives or Purpose

Coordinated research and surveillance at the human-livestock interface is needed to better respond to emerging infectious disease 
threats. The PigFluCam+ project is a multi-partner research collaboration to characterize zoonotic and pandemic risk in relation to pig 
rearing systems in south-central Cambodia, with a focus on influenza.

Methods

Data are collected through 3 main study components: (A) pig sector surveys to characterize production practices and trading net-
works; (B) virological and serological surveillance among slaughterhouse pigs; and (C) a human cohort study among households with 
and without occupational exposure to live pigs. Swabs are screened for influenza A M-gene and positive samples sequenced. Sera 
are tested using ELISA and multiplex bead-based immunoassays. Data are being used to inform mathematical models of enzootic 
and zoonotic transmission dynamics.

Results or Focus

Of 3,836 pig nasal swabs tested to date, 67 (1.7%) were positive for influenza A M-gene; batches from commercial farms were more 
likely to test positive compared with those from smallholders. The majority of HA sequences were closely related to pandemic human 
H1N1 virus, while H1N1 classical swine and H3N2 human seasonal lineages were also detected. A total of 945 individuals from 651 
households with contrasting pig exposure types and frequencies have been enrolled into the human cohort, with follow-up and sero-
logical analysis ongoing.

Conclusion or Scope

The study design and findings can inform risk-based strategies for early detection and mitigation of emerging disease threats in the 
Lower-Mekong region, where livestock systems are changing rapidly. Key findings, challenges and lessons learned will be discussed.
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Introduction and Objectives or Purpose

Highly pathogenic avian influenza (HPAI) is still considered as a pandemic threat. Stumping out and/or vaccination are practiced in 
different countries to control HPAI in poultry over the last two decades. However, H5 HPAI viruses still prevail across the globe. The 
present study was undertaken to better understand the circulation of H5 HPAI virus in poultry in Bangladesh in the context of respi-
ratory co-infections.

Methods

We investigated respiratory disease events in 167 small-scale commercial poultry farms in Mymensingh, Tangail, Kishoreganj and 
Sirajganj districts of Bangladesh during 2019-2021. Pooled samples of oropharyngeal swabs from live birds or respiratory tissues 
from dead birds were tested for molecular detection of avian respiratory pathogens including avian influenza virus (AIV), Newcastle 
disease virus, infectious bronchitis virus, infectious laryngotracheitis virus, Mycoplasma gallisepticum, and Avibacterium paragalli-
narum. Representative 11 isolates of H5 AIV were subjected to whole genome sequencing.

Results or Focus

One or more respiratory pathogens were detected in 113 farms out of 167 investigated farms. AIV was detected in 66 farms often 
concurrently with other pathogens. H5, H9, H5 + H9, and non-H5-non-H9 AIVs were detected in 31, 13, 14, and 8 farms, respectively. 
Birds of most of the H5 AIV positive farms did not present typical clinical signs or high mortality. On longitudinal observation of 20 such 
farms showed only 1.05 to 5.50% mortality but a marked drop in egg production. On full genome sequencing all the 11 H5 isolates 
belonged to clade 2.3.2.1a H5N1 virus.  

Conclusion or Scope

Despite the absence of typical devastating HPAI outbreaks in small-scale commercial poultry production, H5N1 viruses are widely 
circulating in Bangladesh in an enzootic pattern, which are often masked by other respiratory infections. Although the reasons of 
this changed dynamics of H5 AIV in small-scale poultry production have not been established, this remains as a potential driver for 
zoonotic spillover. 
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Introduction and Objectives or Purpose

Influenza A virus has potential threat for poultry and public health. In 2016, Government of Bangladesh initiated Sink Surveillance 
programme in Dhaka and one year later in Chattogram live bird markets (LBMs) to investigate the prevalence of influenza A viruses 
in a cost-effective manner. This study aims to evaluate the trend of circulating Influenza A viruses in the poultry market chain in Ban-
gladesh for five years.

Methods

A total of 7960 environmental samples were collected monthly from 106 Dhaka (n=4946) and 70 Chattogram (n=3014) LBMs during 
the period. The samples were tested for the presence of membrane protein (M) genes of influenza A viruses using real-time PCR. The 
M gene positive samples were further examined to investigate the association with hemagglutinin genes (H5, H7 and H9).

Results or Focus

The average monthly prevalence of influenza A virus, including of H5 and H9 subtypes, peaked in 2016 (Inf A 65%, H5 39%, H9 
31%) and then gradually declined until 2018 in Chattogram (Inf A 23%, H5 2%, H9 8%) in 2019 in Dhaka (Inf A 32%, H5 11%, H9 
12%). Prevalence began increasing in 2019 in Chattogram (Inf A 35%, H5 7%, H9 17%) and in 2020 in Dhaka (Inf A 51%, H5 18%, 
H9 26%). All H5 subtype viruses detected to date have been highly pathogenic avian influenza (HPAI) H5N1. No H7 subtype virus 
was detected during the study period.

Conclusion or Scope

Influenza A viruses, including HPAI H5N1, have been consistently detected year-around from environmental samples collected at 
urban LBMs since 2016, suggesting persistent, endemic circulation. Monthly prevalence observed in Dhaka has been higher com-
pared to Chattogram LBMs, consistent with the source-sink hypothesis for pathogen accumulation in urban markets. Following a 
steady decline in prevalence between 2018 and early 2019, prevalence of influenza A viruses began increasing in 2020, suggesting 
resurgence following COVID-19 lockdowns in 2020. 

Acknowledgement 

Keywords: Sink Surveillance; Avian Influenza, Live Bird Market; Disease Monitoring



One Health Science (OHS)

73

Topic: One Health Science (OHS): Risk Factors Driving Zoonotic Infections: Drivers of spillover and reverse zoonosis 
Abstract No: 15309

Mixed species farming in Vietnam: potential risk of cross-species transmission and zoo-
notic disease emergence

Cuong Nguyen*1 ; Chuyen Nguyen Khac2 ; Thanh Nguyen Van 2 ; Guy Thwaite E.1 ; Peter Daszak3 ; Duy Pham Thanh1 ; Cadhla 
Firth3  

1Molecular Epidemiology / Oxford University Clinical Research Unit (OUCRU)/ Vietnam (Việt Nam), 2Epidemiology / Sub-Depart-
ment of Animal Health, Dak Lak Province, Vietnam/ Vietnam (Việt Nam), 3NA/ EcoHealth Alliance / United States 

Introduction and Objectives or Purpose

Viet Nam sits within a critical Southeast Asian emerging infectious disease hotspot with diverse wildlife and a rapidly increasing hu-
man population. In this region, wildlife farming is a growing but inadequately regulated industry that exhibits many features thought 
to contribute to increased risks of cross-species transmission and zoonotic disease emergence. We tested the hypothesis that viral 
diversity and cross-species transmission increases with species diversity on mixed-species farms, and this pattern will be amplified 
by the co-occurrence of wildlife species.

Methods

Using a metatranscriptomics-based approach, we analyzed the fecal viromes from a unique set of farmed animals in the Central High-
lands of Viet Nam, where a variety of wildlife (e.g., bamboo rats, civets, wild boar, porcupines) and domestic species (e.g., chickens, 
ducks, pigs, goats) are farmed both together and separately. Farms were selected to encompass a range of species complexity, from 
single-species farms, to those where more than 8 species were present. We assessed the presence and prevalence of a subset of 
viruses identified from these data using PCR to identify the presence and frequency of cross-species transmission of viruses between 
animal species, as well as estimate their zoonotic potential and potential consequences for animal health.

Results or Focus

We identified high fecal viral diversity in eight animal species across all farming conditions, with samples from domestic pigs and wild 
boar containing the broadest diversity of viruses. Preliminary data also suggests that viral sharing may be frequent on mixed-species 
farms, with several viruses identified in two-to-five different animal species located on the same farm.

Conclusion or Scope

Mixed-species farms create new interfaces between wildlife, domestic animals, and people that may provide opportunities for 
cross-species transmission of viruses to occur. The risk of cross-species transmission and disease emergence may be further 
driven by the present of species like domisticated pigs/wild boar, and co-located with wild species.
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Introduction and Objectives or Purpose

Bats are the likely reservoir hosts of several significant emerging coronaviruses affecting human and livestock health. In this study, 
we assessed the diversity, evolution, and geographic distribution of two alphacoronaviruses with significant potential for emergence: 
swine acute diarrhea syndrome (SADS-CoV), which has caused significant mortality in pigs and is capable of infecting primary human 
airway epithelial cells in vitro; and its close relative, HKU2-CoV, previously identified in horseshoe bats (Rhinolophus spp.).

Results or Focus

Our phylogenetic analyses revealed substantial diversity of HKU2-like viruses circulating in bats in China. We observed strong phy-
logenetic clustering by location, which is suggestive of infrequent long-distance transmission of these viruses between locations in 
southern China. Using ancestral state reconstruction analysis, we found that Rhinolophus sinicus/thomasi and R. affinis are likely to 
have played significant roles in the evolution of these viruses in southern China and that R. affinis is the most likely reservoir host of 
the virus that spilled over into pigs as SADS-CoV.

We developed species distribution models for the four primary bat hosts of HKU2-like viruses (R. affinis, R. pusillus, R. sinicus/thom-
asi, and R. stheno), and combined these with pig and human population data to identify areas of potential spillover risk in Southeast 
Asia. Specific areas with both high pig counts and high predicted bat occurrence probability were identified primarily in southern 
China, and throughout Vietnam and Laos. Hotspots of risk where high human population density overlaps with bat host distribution 
were present in southern China, central Thailand, peninsular Malaysia, and Sumatra

Conclusion or Scope

Increased surveillance of pigs and people in these regions may facilitate the timely detection of bat alphacoronavirus spillover events 
and mitigate the risk of future outbreaks in both people and pigs.

Methods

We use a combination of phylogenetic analyses and species distribution modelling to understand the emergence, spread, and future 
risk of HKU2-CoV-like viruses.
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Introduction and Objectives or Purpose

Changes in climate, land use and biodiversity are considered among the most important factors affecting zoonotic diseases emer-
gence. Transmission of vector-borne infections are particularly sensitive to these changes due to the complexity of their cycle, where 
the transmission of a pathogen depends on the interaction between vectors and their reservoir hosts. In this study we focus on the 
effect of climatic and ecological drivers shaping vector-borne infection dynamics. Specifically, we present recent advances regarding 
two emerging vector-borne viruses in Europe, focusing on northern-Italy: tick-borne encephalitis virus (TBEv) and West Nile virus 
(WNv).

Methods

Both statistical and mechanistic models, informed by eco-epidemiological data, were carried out to: (i) assess the effect of major 
predictors on the timing and abundance of vectors and their transmitted pathogens; (ii) simulate vector population dynamics and 
pathogen infection rates in both vectors and animal reservoir hosts; (iii) estimate human transmission risk

Results or Focus 
For the TBEv case study, a specific combination of climatic conditions and the densities of rodents and deer hosts are the main 
determinants in shaping feeding tick dynamics and TBEv circulation. For WNv, we found that anomalous warm spring temperatures 
amplify virus transmission at the beginning of the season, increasing virus prevalence in mosquito and avian populations during the 
summer, which caused a higher estimated risk for human transmission.

Conclusion or Scope

Changes in vector:host ratio are critical in determining the intensity of pathogen transmission and consequently infection risk for 
humans. Quantifying vector-borne disease risk, in different biomes, under the global change scenarios is particularly challenging, 
requiring long-term studies based on a multidisciplinary approach in a One-Health framework. In this complex context, quantitative 
models can provide early-warning systems for assessing transmission risk and allowing targeted public health actions by strengthen-
ing advanced surveillance and prevention programs.
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Introduction and Objectives or Purpose

Taenia solium is considered the most significant global food-borne pathogen. It is the leading cause of preventable epilepsy in low 
and middle-income countries and challenging to definitively diagnose. Acting on the WHO call for increased control of T. solium in 
hyperendemic areas, the objective of this study is to identify high-risk areas in Laos without the demanding resource requirements of 
national disease occurrence surveys that are often hampered by the nature of current diagnostic tools.

Methods

National census data were examined using multicriteria decision analysis to map the risk of T. solium at district and village-levels. 
Village risk scores were calculated using linear combination of risk factors that were weighted using an analytic hierarchy process. 
District risk scores were calculated as the mean village score for a given district. Risk scores were categorised using the Fisher-Jenks 
algorithm. One-at-a-time sensitivity analysis was completed and summarised as the variance of results across all scenarios. Results 
will be compared against available biological data.

Results or Focus

24% of villages and 14% of districts were classified as high risk, with high-risk locations present across the country. When examined 
with sensitivity analysis, two main areas of high risk and low variability are revealed. The first in northern Laos is consistent with 
current knowledge and past projects. The second in the south-east has yet to be investigated. Validation of results using biological 
data is ongoing.

Conclusion or Scope

This study has identified high-risk areas for T. solium in Laos using readily available census data. The multicriteria decision analysis 
method can rapidly produce sub-national risk maps in countries with available data. The application of census data allows for in-
creased coverage and versatility compared to WHO’s current risk mapping template that relies heavily on disease occurrence.
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Introduction and Objectives or Purpose

Intentional release of zoonotic disease pathogens that targets vulnerable animal and human populations constitutes agro/bio-crime 
or agro/bio-terrorism, respectively. Such action not only negatively impacts animal and human health, but may threaten peace and 
global health security and impose enormous economic costs on nations. We used the World Organisation for Animal Health (WOAH) 
quantitative risk assessment framework to generate an approach for developing vulnerability indices for 25 countries with high levels 
of data completeness against Brucella abortus (BA) and highly pathogenic avian influenza virus (HPAIv).

Methods

Variables to build release, exposure, preparedness, and resilience components of each country’s vulnerability index were generated 
from open-source databases generated by multiple international organizations and consisted of: 1) the number and density of the 
targeted populations, 2) availability of technical tools and the health services and disease control measures applied by each country, 
and 3) the political, economic, and research and development capabilities of each country. Component scores for each pathogen 
and country were calculated using three different index construction approaches. An overall vulnerability index for each country and 
pathogen was derived from the final component scores.

Results or Focus

The final component scores as well as the overall vulnerability scores obtained using three different methods showed highly consis-
tent and correlated results; overall, principal components analysis yielded the greatest potential to discriminate differences among 
countries and regions. The framework may be readily modified by policymakers and used to improve risk management strategies 
based on reliable and widely available databases. 

Conclusion or Scope

This risk-based mutual insurance scheme provides an expandable global framework for targeting and prioritizing capacity building 
investments and resource allocations in order to reduce vulnerabilities to zoonotic diseases and increase preparedness and resil-
ience.

Acknowledgement

Support provided through “Building Resilience Against Agro-Crime and Agro-Terrorism”, coordinated by WOAH, FAO and INTERPOL 
and funded by the “Weapons Threat Reduction Program” of Global Affairs Canada.

Keywords: Vulnerability index; Agro/bio-crime or agro/bio-terrorism; Zoonotic disease; Resilience; Preparedness and response



One Health Science (OHS)

78

Topic: One Health Science (OHS): Risk Factors Driving Zoonotic Infections: Risk assessment of emerging pathogens in animal 
models 
Abstract No: 14871

The rat hepatitis E virus prevalence and associated factors in rodent population in 
Cambodia rural and urban settings.

Oudamdaniel YANNETH*1 ; Veasna Duong1 ; Erik Karlsson1 ; Vibol Hul1 ; Janin Nouhin1 ; Thavry Hoem1  
1Virology Unit/ Institut Pasteur du Cambodge/ Cambodia (ববববববব) 

Introduction and Objectives or Purpose

The Hepatitis E infection is one of the neglected human pathogens which cause acute hepatitis and could clinically aggravate in 
immunocompromised patients. A new genotype of this Hepeviridae viral family, Orthohepevirus C genotype 1 (HEV-C1), emerged in 
Germany’s wild rats in 2009 and has been circulated in rodents globally since then, particularly in countries with poor sanitation. And 
the evidence of transmission to humans was observed in Hong Kong’s impaired immune response patients in 2018.

Methods

We conducted a cross-sectional study in three provinces in Cambodia from 2020 to 2022 in two seasons to assess the rat HEV prev-
alence and determine the potential factors associated with the infection in the murine family.

Results or Focus

Of the 750 caught rodents, after screening with the RT-PCR assay, the prevalence of infection was 1.8% (14/750), where 6 (0.8 
%) and 8 (1 %) were found to be positive in dry and rainy seasons, respectively. This new HEV-C1 genotype is mainly detected 
in an urban setting, specifically in markets. We also discovered that rodent species, including Rattus rattus (Black rat) and Rattus 
norvegicus (Brown rat), are susceptible to HEV-C1 infection. However, the p-value is not significant after adjusting for other rodent 
characteristics. In addition, for the rodent population in Phnom Penh, the infection is more likely to occur in the Old Market with an OR 
(15.8 and 95% CI 2.21 – 329) compared to other markets.

Conclusion or Scope

The further approach should focus on developing a specific serological assay to detect the HEV-C1 in the human population to as-
sess the virus circulation as it proved to be transmissible zoonotically. A genetic characterization study is also encouraged.
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Caribbean/ Chile 

Introduction and Objectives or Purpose

Since 2020, the world is facing an unprecedented H5 high pathogenicity avian influenza (HPAI) intercontinental wave affecting around 
70 countries worldwide. Eighteen countries reported the disease for the first time ever. Outbreaks resulted in heavy economic losses 
for the poultry industry, and have jeopardized populations of endangered avifauna. Spillover to wild mammals and humans have been 
recorded, reminding about the zoonotic potential of such viruses. In November 2021, H5 HPAI was introduced into North America 
and by now established itself in wild bird populations of the region. Given the upcoming southwards bird migration throughout the 
Northern hemisphere autumn, FAO conducted a qualitative risk assessment addressing H5 HPAI introduction risk for Central and 
South America to provide countries/territories, most of which have never been affected by HPAI, with scientific evidence for HPAI 
preparedness advocacy.

Methods

The assessment was based on identification of main risk pathways, including informal/formal trade of live poultry and their products, 
fomites, and wild bird movements. A questionnaire was disseminated to Veterinary Services to collect data on HPAI risk factors and 
assess national capacities for HPAI surveillance, diagnosis, prevention, and control. Five levels from negligible to high were used 
to determine the likelihood of introduction, and a consequence assessment was conducted on potential impacts on the poultry val-
ue-chain, avifauna, and public health. The assessment also considered the level of uncertainty related to data availability, quality and 
quantity.

Results or Focus

The risk of H5 HPAI introduction into Central and South Americas is higher than it has never been in the past, considering wild bird 
migration movements starting in September and reaching peak influx in November, raising concerns for national and regional econ-
omies and public health.

Conclusion or Scope

FAO is using information from the assessment to provide targeted capacity building support to countries/territories for enhanced HPAI 
preparedness, prevention, and control.

Keywords: HPAI; americas; risk; assessment; zoonosis
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VACCINE EQUITY IN COVID-19: A META-NARRATIVE REVIEW
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1Lee Kong Chian School of Medicine/ Nanyang Technological University/ Singapore, 2Imperial College School of Medicine/ Imperial 
College London/ United Kingdom, 3Florence Nightingale Faculty of Nursing, Midwifery and Palliative Care/ King’s College London/ 

United Kingdom, 4Institute of Psychiatry, Psychology & Neuroscience/ King’s College London/ United Kingdom, 5Institute of Biomed-
ical Sciences Abel Salazar/ University of Porto/ Portugal 

Introduction and Objectives or Purpose

Throughout the COVID-19 pandemic, the topic of inequitable vaccine distribution has been widely discussed by academics, journal-
ists, and policymakers. However, there is a lack of universal understanding of the concept of vaccine equity, and research into the 
perception of vaccine equity has been particularly neglected.

Methods

We conducted a meta-narrative review on COVID-19 vaccine equity according to the Realist And MEta-narrative Evidence Syn-
theses: Evolving Standards (RAMESES). We searched four databases—MEDLINE, Embase, CINAHL, and Web of Science—for 
peer-reviewed articles published between January 2020 and July 2021. We included English-language articles that addressed vac-
cine equity in the context of global COVID-19 vaccination.

Results or Focus

Of 1148 articles found in the search, 213 full-text articles were screened independently by two reviewers, and 26 articles were includ-
ed. Five meta-narratives from literature across various research traditions were identified, contextualised, and discussed: Practical 
Frameworks for Vaccine Allocation; Global Governance; Vaccine Nationalism; Ethics and Morality; and Reparative Justice. The atti-
tudes towards the concept of vaccine equity and the angles from which it was investigated differed between various research groups 
and kept changing within each meta-narrative as the COVID-19 pandemic evolved.

Conclusion or Scope

This study reviews the current debates on the different attitudes towards mechanisms of achieving vaccine equity in the existing 
global COVID-19 allocation frameworks. The lack of agreement on the meaning of the term ‘equity’ in the context of the COVID-19 
pandemic has hindered the achievement of practical solutions. In the interests of global public health, it is crucial to reach a consen-
sus on a definition of ‘equity’ in the face of scarce resources, prior to establishing a global resource allocation framework.
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COVID 19 VACCINE HESITANCY IN AFRICA: POLICY AND STARTEGY ISSUES.
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Introduction and Objectives or Purpose

In March 2020, COVID-19 was declared a global pandemic. Africa became the focus due to its vulnerabilities. The WHO measures 
to minimize transmission were adopted by all countries. However, the introduction of vaccines globally exposed Africa’s weaknesses 
regarding vaccine access and vaccine hesitancy. Funds to purchase vaccines were scarce. Public knowledge about vaccine efficacy 
and effectiveness in preventing and controlling COVID-19 throughout Africa was limited. There was widely held negative views across 
Africa regarding vaccines, which arise from structural and systematic dynamics linked to historical medical research on vaccines from 
the colonial past. In addition, there has been a systemic failure by health officials to inform and educate the general population on 
the efficacy and effectiveness of vaccines in disease control and prevention. As multi-disciplinary researchers from Africa, we firmly 
argue that COVID-19 vaccine hesitancy is due to misinformation and disinformation driven by the social media and religious groups 
and worsened by a weak health system that cannot create public awareness or increase vaccine access. At the global level, vaccine 
diplomacy and donor dependency has led to suspicion that Africa is receiving vaccines that are not sanctioned by WHO. As a result, 
Africa is viewed as a testing ground for vaccines, which further fuels vaccine hesitancy. Africa’s collective efforts through Africa Cen-
ters for Disease Control and Prevention (Africa CDC) should be reinforced. A mechanism managed by the Africa CDC to procure 
and manage COVID-19 vaccines premised on equity, justice and human rights has great potential to address vaccine access and 
hesitancy. Advocacy for COVID 19 vaccines should be through Africa CDC and WHO Regional Office for Africa and drawing lessons 
disease outbreaks such as Ebola. Concerted efforts are required to monitor and fake information about COVIID-19 and vaccines. 
Ultimately, Africa requires financial resources from both Governments and global partners.
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A new class of transmission-enhancing compounds: Lipids from mosquito saliva in-
crease arbovirus infection at the bite site
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Introduction and Objectives or Purpose 
Mosquito-borne flaviviruses infect half a billion people, kill 250,000 and cost US$ 10 billion yearly. These threats will expand geo-
graphically due to the expansion of mosquito vectors. However, despite the urgency, no therapy or control methods exist to prevent 
outbreaks. During mosquito bite, viruses are deposited within saliva in the epidermis and dermis. Infection of skin cells is required 
for systemic infection, making skin infection a key step in viral transmission. Previous studies have shown that mosquito saliva 
facilitates infection of skin cells and recently our team discovered that it contains extracellular vesicles (EV), which are rich in lipids. 
Here, we studied the roles of salivary EV-lipids on flavivirus transmission.

Methods 
First, we developed a protocol to purify EV-lipids produced in an in vitro model (A. aegypti mosquito cells). Second, to estimate 
the impact of EV-lipids on dengue infection, we infected Huh7, primary skin fibroblasts and monocyte-derived dendritic cells with 
different amounts of EV-lipids. For all cell types, the infection increased in the presence of lipids. Third, to determine which lipid 
groups are involved, we fractioned the purified EV-lipids by solid phase extraction (SPE) and validated the group separation by 
mass spectrometry.

Results or Focus 
We infected cells with the different fractions and we showed that phospholipids, cholesterols, and fatty acids are responsible for 
the enhanced infection. Overall, our results showed that salivary lipids increase dengue transmission to humans. There remain to 
determine the impact of EV-lipids on other flavivirus infections, what step of the viral cellular cycle (virus entry, translation, genome 
replication and assembly) is affected and how EV lipids influence infection. 

Conclusion or Scope

After proteins, microbiota and nucleic acids were shown to be involved in saliva function, we discovered that salivary EV-lipids also 
play a role in transmission, revealing a new targetable class of compounds to block transmission.
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Third mRNA COVID-19 vaccine dose induces high NAb levels in older people and 
those with diabetes and chronic kidney disease. 
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Introduction and Objectives or Purpose

A population-based serological study to evaluate the immunogenicity of the vaccination programme in Brunei was performed to eval-
uate the levels of neutralizing antibodies (NAb) generated in response to homologous primary vaccination with either mRNA-1273, 
AZD1222, or BBIBP-CorV vaccines, plus a third booster dose of either mRNA vaccines (mRNA-1273 or BNT162b2), or BBIBP-CorV 
vaccines. 

Methods

Adults without prior history of COVID-19 who had completed a two-dose primary homologous vaccination with either mRNA-1273, 
AZD1222 or BBIBP-CorV vaccines, or received a third booster dose of mRNA vaccine (mRNA-1273 or BNT162b2) or BBIBP-CorV 
were randomly recruited and stratified by gender and age. Their serum samples were collected between 2 to 6 weeks following their 
last dose of COVID-19 vaccine. NAb were measured by cPass™ SARS-CoV-2 surrogate virus-neutralization kit and assessed for 
comparative analyses across vaccine groups by adjusting for age, sex, ethnicity, pre-existing medical conditions and length of days 
following vaccination.  

Results or Focus

A total of n=2713 individuals were recruited, n=1376 (50.7%) and n=1337 (49.3%) received two dose and three doses of COVID-19 
vaccines respectively. A total of n=2640 (97.3%) individuals successfully seroconverted following vaccination. There was no differ-
ence in NAb levels by gender or ethnicity. Waning was observed by weeks 4 and 5 for AZD1222. Lower NAb were induced in older 
individuals (AZD1222, mRNA-1273; 1% reduction every 8 years). Waning was not observed up to 6 weeks following a third mRNA 
booster dose. There were no differences in NAb levels across age groups after boosting. Participants with diabetes mellitus and 
chronic kidney disease generated lower NAb in response to immunisation after two, but not three doses.

Conclusion or Scope

Boosting with an mRNA vaccine significantly improves levels of NAb specific to the ancestral SARS-CoV-2 strain. This is likely to be 
particularly important in older and vulnerable groups. Longer term durability warrants further investigation. 
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Healthy lives from sustainable food systems - Lessons learnt from the 2022 Uppsala 
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Introduction and Objectives or Purpose

To provide healthy food for everyone is a huge challenge. To produce the food in a sustainable way is even more challenging. That is 
why this year´s Uppsala Health Summit focus on “Healthy lives from sustainable food systems”. Unfortunately, the number of under-
nourished people in the world continues to increase, and the progress towards the Sustainable Development Goals is slow, ensuring 
access to safe, nutritious, and sufficient food for all people and eradicating all forms of malnutrition. Conflicts, climate shocks, low 
productivity and inefficient food supply chains push up the cost of nutritious foods and increase the unaffordability of healthy diets. 

Methods

Uppsala Health Summit is a recurring international policy arena for dialogue on challenges for health and healthcare, and how we 
can overcome them. Personally invited decision-makers, opinion-makers and experts participate in active dialogue in thoroughly 
prepared workshops and plenum sessions.

Results or Focus

A Pre-conference report will be published during early autumn. This can be found at https://www.uppsalahealthsummit.se. During the 
2022 Uppsala Health Summit, October 25-26, solutions for a more sustainable food production that produce healthy foods, affordable 
and accessible to everyone, will be presented and discussed with a One Health view. The outputs will be guidance and roadmaps 
to support such initiatives. Areas that will be highlighted during the summit are Sustainable animal production, Effects on health and 
Consumer behaviour. Food security and Food safety are among the aspects discussed. The perspective is From farm to fork!

Conclusion or Scope 
Results and conclusions will be summarized in a Post conference report. The outcome will be presented at the meeting.
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How a global genomics movement can address biosecurity threats
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Introduction and Objectives or Purpose

The latest outbreak of Monkey Pox, Foot and Mouth Disease and the ongoing challenges with Tuberculosis in this region demon-
strates and underscores the importance for the world to enhance its global biosecurity monitoring. With ongoing changes to our 
environment, climate, agricultural practices, and global trade, various biosecurity threats will continue to present challenges to the 
community, environment, and the world’s economic prosperity.

Methods

Recent experience with the COVID19 pandemic highlighted an urgent need to strengthen global proactive pathogen discovery, 
monitoring and surveillance efforts to minimise the risk of future pandemics and zoonotic outbreaks that can have devastating global 
economic and social impact.

Results or Focus

Genomic sequencing technology has revolutionized medical research and has already started to improve patient care. One of the 
industry leaders will offer up their insights and perspectives on the value of accessible genomics technology as a new, emerging 
solution to novel pathogen discovery and surveillance of infectious disease.

Conclusion or Scope

The unprecedented collaboration among medical and scientific communities, we experienced during the COVID 19 pandemic, needs 
to continue.  Health care providers and scientists around the world, from academia to biotech and pharmaceutical companies, must 
continue to share knowledge and work together to address the inevitable continuing biological threats that we face.
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MEDILABSECURE, ONE HEALTH NETWORK FOR THE PREVENTION OF 
 VECTOR-BORNE DISEASES, THE SAHEL EXPERIENCE
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Introduction and Objectives or Purpose

MediLabSecure (MLS) is a capacity-building project funded by the European Commission, coordinated by Institut Pasteur and imple-
mented by European organisations for the benefit of 22 countries in the Mediterranean, Black Sea and Sahel regions. MLS gathers 
114 multidisciplinary laboratories and health institutions to prevent and control vector-borne diseases.

Methods

MLS strategy is based on the evidence and experience gained in these years of activities, which support the integration of One Health 
in preparedness, surveillance and response against zoonotic arboviruses. Experts in human and animal virology, medical entomolo-
gy, public and animal health, and geo-spatial modelling collaborate to provide trainings and guidance, conduct operational studies, to 
support the beneficiaries’ countries in case of local or cross-border outbreaks. 

Results or Focus

Since its start in 2014, the project trained 1000 professionals through 29 workshops, 16 trainings and regional and global networking 
events. Sahel joined the network in 2018. Here, MLS focused on the Rift Valley Fever (RVF) that may cause human and animal health 
burden and severe economic loss. In 2020, Mauritania was hit by a large outbreak of RVF in animals and humans. The National 
Institute for Public Health Research of Nouakchott (INRSP), member of MLS, contacted the experts of the network for assistance. 
MLS contributed to the outbreak response with multisectoral technical and logistical support, providing reagents for molecular and 
serological diagnostics, and assistance in sequencing of the epidemic strains in human and animals. The experts, medical entomol-
ogists and human and animal virologists, advised on the decision flowchart for INRSP and on the risk mapping of the epidemic. MLS 
also helped to improve the sensibilization of breeding farmers on RVF risks and to activate the support of the World Organisation for 
Animal Health in North Africa.

Conclusion or Scope

This experience, as others carried out by MLS, provides guidance and strategies for One Health preparedness against arbovirus 
infections.
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Enhancing preparedness through the integration of One Health approaches: the  
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Introduction and Objectives or Purpose

Anthrax is endemic to Armenia and the country recently experienced two outbreaks of the cutaneous form. Ecosystems change, 
excessive exploitation of the territory, intermittent vaccination campaigns, weak health and animal surveillance systems, are among 
the most important drivers of Anthrax, which can exacerbate poverty and inequalities. Thus, One Health (OH), which promotes the 
collaboration among different sectors, can be a strategic approach especially in low resources settings. This study explored to what 
extent the OH approach was integrated within the response actions during the last Anthrax outbreak in Armenia.        

Methods

We identified and discussed the priority areas to enhance OH preparedness in the Policy Brief “OH-based conceptual frameworks 
(OHCF) for comprehensive and coordinated prevention and preparedness plans addressing global health threats”   and we devel-
oped a OHCF to address these priorities at national and international level.

We used the OHCF to assess, with a bottom-up process, aspects of the response to the Anthrax outbreak in Armenia that could have 
been enhanced by OH integration. Around 15 national stakeholders from Armenian ministries, research institutions, and laboratories 
from several relevant sectors were engaged over three participatory workshops from March to May 2022.

Results or Focus

The analysis pointed out the following aspects, which would have enhanced the response: greater involvement of the WHO-IHR 
national capacities; the availability of a multi-sectoral Anthrax preparedness plan and an integrated database; risk assessments 
involving the relevant sectors; multi-sectoral training and ad hoc research studies addressing also the socio-environmental drivers.

Conclusion or Scope

The OHCF is a useful tool to highlight weak aspects in the local preparedness system that could benefit from the integration of OH 
and it can be used to review actions taken at national level to reinforce preparedness capacity.
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HOW ARE ONE HEALTH PLANS FOR ZOONOSES ADDRESSING THEIR DRIVERS?
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Introduction and Objectives or Purpose

Drivers of zoonotic diseases, like improper animal husbandry and environmental transformations, need to be tackled to prevent, 
prepare, and respond to these threats. The One Health (OH) approach could support national and international strategies to address 
these drivers by involving different disciplines and stakeholders. We carried out a scoping review to investigate existing preparedness, 
response, and prevention plans with a OH approach, and we identified the plans and strategies that include drivers for zoonoses.

Methods

The methodology included five steps: elaboration of the research question; identification of peer-reviewed articles and grey literature 
documents published from January 1st, 2010, to June 14th, 2021; definition of criteria for the inclusion and analysis; charting of the 
information obtained; summarize and report the results. A framework consisting of three strategy areas was created to analyse the 
results related to drivers.

Results or Focus

A total of 1692 articles and 178 documents were identified from the peer-reviewed and the grey literature, while 95 articles and 118 
documents met the inclusion criteria. 10 documents addressed zoonoses drivers. At governance level, sectors involved in an integrat-
ed approach for drivers surveillance and detection have to be actively engaged. At capacity building level, national and international 
plans highlight the importance of adequate zoonoses risk communication to inform the population. The need for training to recognize 
the drivers at the human-animal-environment interface is also emphasized. Data to identify drivers, including human behaviours and 
practices, potentially associated with spillovers and vulnerable hotspots need to be routinely collected.

Conclusion or Scope

The results obtained with this analysis underline the need to deepen and strengthen the operationalisation of activities to contrast 
potential drivers of zoonoses and include them in prevention and preparedness plans and strategies with a OH approach.
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USE OF THE SMALLPOX AND MONKEYPOX VACCINE MVA FOR POST-EXPO-
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Introduction and Objectives or Purpose

Traditional replicating smallpox vaccines can cause severe side effects. The non-replicating Modified Vaccinia Ankara (MVA) small-
pox vaccine, which is also licensed for prevention of monkeypox in the U.S. and Canada, has a more favorable safety profile than 
replicating smallpox vaccines and is therefore ideally suited for pre-event vaccination. Given its approved dosing regimen of 2 doses 
over 4 weeks, it has however been questioned whether the immune response to MVA would be induced fast enough to also protect 
individuals in a post-exposure setting.

Methods 
Here we review the available data on the induction of an immune response and the onset of protection after a single dose of MVA.

Results or Focus

Animal models have shown that a single dose of MVA can provide protection when administered before a challenge with an ortho-
poxvirus. This has been observed in mice challenged with a lethal dose of vaccinia virus and in non-human primates challenged 
with monkeypox virus. Compared to replicating smallpox vaccines, MVA induced a faster immune response and an earlier onset 
of protection. In clinical trials, a single dose of MVA induced comparable levels of vaccinia-neutralizing antibodies as a replicating 
smallpox vaccine and led to a robust memory response to a booster dose provided 2 years after primary immunization. MVA has also 
been studied in animal models that involved vaccination post an exposure to an orthopoxvirus. In these studies, MVA showed higher 
efficacy than replicating vaccines, likely because replication-competent viruses require sufficient time for antigen amplification and 
due to the higher dose of MVA that is safely tolerated.

Conclusion or Scope 
In conclusion, the fast onset of a protective immune response after one dose of MVA and the limited data on the post-exposure 
efficacy of replicating smallpox vaccines support the use of MVA for offering protection to individuals in a post-exposure prophylaxis 
setting.
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Economic impact of Rabies in Bangladesh through a One Health approach
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Introduction and Objectives or Purpose

An estimated 1.6 million people suffer from animal bites, resulting in approximately 2,100 reported human rabies deaths annually in 
Bangladesh. Using a One Health lens, we aimed to estimate the cost associated with human and animal rabies cases in the country.

Methods

Between January-May 2019, we surveyed households of human rabies (n=6) and reported animal bite (n=127) cases from the In-
fectious Disease Hospital, Dhaka and four district general hospitals, farmers with rabies cases in livestock (n=125), and individuals 
(n=60) from markets representing the general population to understand impacts. 

Results or Focus

63.0% of bite cases in humans and 95.7% of animal bite cases originated from dogs. The total costs per human clinical case and bite 
case were US $1,067.7, and US $33.4 respectively. Patients were absent from work for a mean of 2.8 days (0-53 days) whereas care-
givers lost between 0-135 days. Of clinical cases and bite cases in humans, none received preventive measures and 9.8% (n=13) of 
patients’ families sought help from a traditional healer which cost them US $1.19-$118.63. The average cost per animal case was US 
$4,146.4, 86% from production deprivation and 11.8% for mortality. Among the general population sampled, 63.3% were somewhat 
worried about getting rabies, though only 8.3% took preventive measures, with their mean cost of prevention US $54.81. Cost due to 
behavior change ranged from US $0-$14.24. National costs of bites and clinical cases were estimated at US $2,538,618 in humans 
and US $6,758,584 in animals, plus human productivity losses and avoidance costs totalling US $26 million.

Conclusion or Scope

This study generated the first national estimate of the economic impacts of rabies across sectors. As humans and animals are mostly 
infected by dogs, the cost-effectiveness of mass dog vaccination should be examined to inform policy planning and risk mitigation of 
rabies in Bangladesh.

Keywords: Rabies, economic loss, one health, survey, Bangladesh, policy
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A PROGRESSIVE MANAGEMENT PATHWAY TO SUPPORT EFFECTIVE INTEGRA-
TION INTO NATIONAL ACTION PLANS FOR ANTIMICROBIAL RESISTANCE OF 

FOOD AND AGRICULTURE SECTORS 
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is a global threat to health and development and requires a One Health approach. While 157 coun-
tries have developed National Action Plans on AMR (NAPs-AMR), only 32 countries implement them using effective monitoring and 
evaluation systems. In addition, the implementation gap of NAPs-AMR is related to a lack of governance incorporating all AMR-rele-
vant sectors and funding. To overcome those barriers, we developed the Progressive Management Pathway for AMR (PMP-AMR), a 
practical guidance framework to monitor NAP-AMR implementation with a specific focus on the food and agriculture sectors. 

Methods

PMP-AMR adopted the FAO’s stepwise approach, developed to control high-impact animal diseases like foot-and-mouth disease. 
The PMP-AMR proposes specific topics and activities which can be implemented by countries step-by-step to achieve optimal man-
agement of AMR. The topics and activities were identified through consultation with internal and external experts and grouped under 
focus areas (raising awareness, collecting evidence, enhancing governance, and enabling good practices) in alignment with the FAO 
Action Plan on AMR.

Results or Focus

The PMP-AMR approach allows countries to monitor the implementation of NAP-AMR especially incorporating the food and agricul-
ture sectors into the multi-sectoral approach to address AMR. As of June 2022, twenty-three countries have used the PMP-AMR to 
assess their progress on AMR management and identify short- and medium-term actions to improve the level of implementation of 
their NAPs-AMR.  

Conclusion or Scope

The PMP-AMR promotes an open discussion on AMR between the stakeholders while performing the self-assessment and identify-
ing the short-term actions. The identified action has been an essential lever for recurring more resources to address AMR in the food 
and agriculture sectors. Therefore, countries can progress in the implementation of the NAPs-AMR with a One Health approach into 
actions by addressing the food and agriculture components. 
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Introduction and Objectives or Purpose

The COVID-19 pandemic has highlighted glaring inadequacies in national legal preparedness and responses of low/lower-middle 
income countries (LMICs), which are further weakened by financial limitations. It has underscored the necessity of adopting an inte-
grated approach towards sustainably balancing the health of people, animal and ecosystems and promoting One Health (OH).

Methods

Laws and policies on the COVID-19 Law Lab adopted by Asian countries during the pandemic are qualitatively reviewed. The 
Indian subcontinent in particular has witnessed significant OH-related policy changes during the ongoing pandemic. In May 2020, 
the Indian government’s Department of Biotechnology constituted a National Expert Group to promote multi-sectoral, transdisci-
plinary collaboration and cooperation for achieving an OH framework. Two states, Uttarakhand and Karnataka, have subsequently 
launched pilot programs from June 2022 to develop a national OH Framework. In 2022, the Ministry of Science and Technology 
also reported a list of OH initiatives “to evaluate the concept of one health for all living organisms including the invisible biota in soil 
that sustain our agricultural systems”.

Results or Focus

The federal structure in India has contributed to inconsistent regulation across states. Exacerbated by outdated public health legisla-
tions such as the Epidemic Diseases Act 1897, the incompatibility between health-related and environmental laws adversely affects 
the potential of an OH framework. As countries begin to review their legislative frameworks for pandemic preparedness, it is impera-
tive to urgently address the regulatory gaps holistically by placing the OH at the heart of legal and policy reforms for controlling and 
preventing zoonotic diseases.

Conclusion or Scope

Legislations are vital for translating OH objectives into concrete, actionable and enforceable rights and duties. Lessons from ana-
lyzing the legal barriers to the OH approach in India will help address the complex regulatory challenges to the prevention of and 
effective legal response to zoonotic disease outbreaks, particularly in LMICs. 
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Sustained One Health practices for long-term control of Human African Trypanosomia-
sis infections in Uganda through economically viable strategies
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Introduction and Objectives or Purpose

Human African Trypanosomiasis (HAT) is caused by trypanosome parasites transmitted by tsetse flies. Trypanosoma brucei rhod-
esiense HAT (rHAT) causes acute disease in East Africa and the primary reservoir for infection is domestic cattle. For control the 
source of infection must be eliminated from the cattle reservoir; cattle are long-term investments on which livelihoods depend and 
any disease control strategy must be cost-effective to farmers to be sustainable in the long-term.

Methods

Over 18% of cattle in south-eastern Uganda were shown infected with T. b. rhodesiense and treating 86% of cattle with a curative 
and prophylactic chemotherapeutic (i.e. parasite-killing, or ‘trypanocidal’) drug could prevent disease transmission. We have since 
shown that spraying only 25% cattle with inexpensive insecticide applied to only the legs and belly of cattle could sustainably prevent 
transmission.

Results or Focus

Stamp Out Sleeping Sickness PPP (SOS) oversaw treatment of 500,000 cattle (2006-2008) with trypanocidal drugs across 7 districts in 
Northern Uganda, resulting in 75% reduction of trypanosome prevalence and a 90% reduction in HAT cases. Monthly application of insecticide 
to cattle brought R0 <1, preventing rHAT transmission. In practice, treatment of only 25% village cattle offers sustained protection from 
both animal trypanosomiasis and rHAT and increased cattle productivity by USD30 per head adding USD98 per month household income. 

Conclusion or Scope

rHAT is virtually eliminated as a public health problem in Uganda. A new national policy with the Coordinating Office for Control of 
Trypanosomiasis in Uganda mandates routine spraying of 25% cattle, delivered with the community. More than 1,000,000 cattle are 
treated annually, adding USD30,000,000 into impoverished communities.
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Introduction and Objectives or Purpose

COVID-19 is a potentially fatal acute respiratory disease that has caused great health and economic impact worldwide. The protec-
tion of health care workers (HCWs) is crucial to ensure patient safety and maintain a working healthcare system during a pandemic. 
An accurate assessment of the risk of infection and the effectiveness of public health measures in HCWs, including vaccination, are 
needed to support policy decisions surrounding public health measures in the community as well as infection control measures in 
healthcare settings.

Methods

We conducted a longitudinal cohort study with continuous follow-up and sequential blood samples collected at six-month intervals 
from June 2020 through to April 2021. Seroprevalence of COVID-19 every six months (Round 1 = May – November 2020, Round 2 = 
December – May 2021) was calculated as a percentage of samples that tested positive for anti-SARS-CoV-2 neutralising antibodies 
by plaque reduction neutralisation test (PRNT) collected during that period.  

Results or Focus

Overall seroprevalence in Round 1 was estimated to be 0% with a 95% confidence interval of 0% to 0.50% despite heavy exposure to 
COVID-19 patients in our HCW cohort. In Round 2 the overall seroprevalence was slightly higher at 0.52% (95% CI 0.14, 1.32). Both 
the mRNA BNT162b2 and inactivated CoronaVac vaccines generated significant rises in antibody levels after the first and second 
doses among HCWs in our cohort.

Conclusion or Scope

The seroprevalence of COVID-19 in HCWs in Hong Kong was low during the first 1.5 years into the COVID-19 pandemic. Surveil-
lance of emerging infectious diseases such as COVID-19 among longitudinal cohorts of HCWs can be used to monitor the health 
impact of evolving pandemics, and potential applications of such surveillance include the detection of emerging infectious diseases 
and the estimation of vaccine effectiveness among HCWs.
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Introduction and Objectives or Purpose

Here we describe development and implementation of a purpose-built, cross-sectoral Antimicrobial Resistance (AMR) Situation and 
Needs Assessment Framework through the Combating the threat of AMR across Pacific Island Countries (COMBAT-AMR) program.

AMR is a growing threat in Pacific Island Countries (PICs). COMBAT-AMR is a capacity-building program to improve prevention 
and surveillance of AMR for human and animal health in PICs. To inform development of COMBAT-AMR activities, we designed and 
implemented a comprehensive AMR Situation and Needs Assessment Framework to review national-level and local policies and 
practices.

Methods

A rapid scoping review identified existing AMR situation assessment frameworks at the national level, and for the COMBAT-AMR pro-
gram themes: Infection Prevention and Control, Antimicrobial Stewardship, Laboratory Capacity and Surveillance and Animal Health. 
Strengths and weaknesses of existing tools were identified, followed by an iterative process of tool development and refinement. 

Tools were developed using REDCap and designed to be suitable for benchmarking and assessment.  Piloting was undertaken 
across Australian hospitals and human and veterinary laboratory sites prior to implementation in participating PICs.  Data ownership 
protocols were incorporated into the Framework, ensuring data custodianship remained with the collection site.

Results or Focus

The Framework was implemented across four countries, with subsequent analysis and reporting undertaken to identify capaci-
ty-building opportunities. Framework results formed the basis of program design, including training, updating treatment guidelines 
and SOPs, strengthening antimicrobial stewardship and strengthening multisectoral collaboration. The Framework has been integrat-
ed into program evaluation by enabling changes in key criteria to be tracked over time.

Conclusion or Scope 
The Framework facilitated a systematic approach to workplan development, ensured program alignment with key national priorities, 
strengthened collaboration, and contributed to increased understanding and engagement from key stakeholders. The Framework is 
adaptable and available to other settings nationally and internationally.
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Introduction and Objectives or Purpose

In recent decades, a shift in distribution of pertussis cases towards older age groups has been reported in Australia. While pertussis 
is a notifiable disease in the National Notifiable Diseases Surveillance System (NNDSS), notification data are known to underestimate 
the number of diagnoses. This study aimed to estimate the incidence of pertussis among Australians ≥50 years in the primary care 
setting, including those with preexisting chronic obstructive pulmonary disease (COPD) or asthma.

Methods

A longitudinal retrospective observational study was carried out using the IQVIA general practitioner electronic medical record (EMR) 
database to identify patients ≥50 years diagnosed with pertussis in 2015–2019. Patients with preexisting COPD or asthma were 
identified based on diagnosis fields or prescribed pharmacological treatments. Incidence rates (IRs) of pertussis were reported per 
100,000 persons.

Results or Focus

992 patients (mean age [95% confidence interval, CI]: 63.3 [62.7–63.9]) with pertussis were identified, of whom 283 had COPD/
asthma. Pertussis IRs (95% CI) ranged from 57.6 (50.2–64.9) to 91.4 (84.1–98.7), compared with 24.3 to 56.9 as reported by the 
NNDSS. IRs were greater among females (70.7 [62.5–78.9] to 110.5 [102.3–118.7]) than males (41.6 [35.4–47.8] to 70.6 [64.3–76.8]) 
and were highest for the 50–64 years group. Patients with COPD/asthma had IRs ranging from 210.3 (195.8–224.9) to 325.2 (310.7–
339.8), approximately four times higher than the overall ≥50 years population. This pattern was consistent across age groups.

Conclusion or Scope

These data suggest that Australians ≥50 years with COPD/asthma are substantially more likely to be diagnosed with pertussis ver-
sus those without. Risk was greatest among females, potentially due to grandparent caring roles. From a public health perspective, 
prioritising booster pertussis immunisation among Australians ≥50 years with pre-existing respiratory conditions may need to be 
considered.
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Introduction and Objectives or Purpose

The zoonotic pork tapeworm, Taenia solium, is a parasite responsible for neurocysticercosis, the major cause of epilepsy in endemic 
areas. Pig vaccination with a vaccine - TSOL18, and chemotherapy using an anthelmintic - Oxfendazole (OFZ) are among the avail-
able control options. The tools have recently been evaluated in a field intervention trial in rural areas of Tanzania. This paper reports 
results of cost-benefit and cost-effectiveness analyses of the interventions, and implications for future control options in a One Health 
context.

Methods

An economic analysis was performed ex post, following a field trial to assess clinical effectiveness of an intervention using OFZ alone 
(T1 intervention), and another with a concurrent administration of OFZ and TSOL18 (T2 intervention). Capital and recurrent costs 
of intervention were determined. Intervention outcomes were valued in monetary and non-monetary terms. Benefit-cost ratios were 
estimated by dividing monetary benefits by intervention costs. Cost-effectiveness ratios (CERs) were computed as costs per averted 
zoonotic Disability-Adjusted Life Years (zDALY) - a modified metric that incorporates an animal loss equivalent.

Results or Focus

Monetary benefits were 10% and 6% of the costs of T1 and T2 interventions, respectively. Cost-effective ratios were estimated to be 
USD 980 and USD 1,720 for T1 and T2, respectively. Both CERs fell below the World Health Organization (WHO) threshold of three 
times the Gross Domestic Product per capita, hence the interventions were determined to be cost effective.

Conclusion or Scope

Although intervention costs outweighed monetary benefits, both interventions were cost effective. This means health benefits over-
rode financial benefits demonstrating that benefits of controlling T. solium in pigs accrue more to public health than to monetary gains 
of the pig farmers. These results underscore the importance of using a One Health approach in devising and implementing control 
strategies against T. solium.
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Introduction and Objectives or Purpose

National One Health platforms and academic institutions are both critical in building a competent, sustainable, and prepared One 
Health workforce. Even more critical is engagement and interaction between them to enhance training pipelines, identify demands for 
specific skills and competencies, and prioritize specific domains for pre-service education and in-service training. A literature review, 
a survey, and key informant interviews were conducted to understand and evaluate the current landscape of existing national One 
Health platforms, as well as the extent to which these platforms engage with universities and training institutions. 

Methods

A rigorous review of country-level One Health workforce policy and planning evidence was conducted in six African countries. This 
review drew insights from various publicly available sources, including articles, reports, and policy documents. A survey was then cir-
culated to stakeholders in academia, government ministries, and research organizations to capture practical insights and perceptions 
around national coordination platforms and their engagement with universities. Finally, a series of interviews was conducted with a 
subset of respondents who indicated a willingness for follow up and provided detailed responses in order to ground truth and expand 
upon survey results. 

Results or Focus

The results indicated that all six countries have coordinating platforms at the national level with differing degrees of engagement 
with academia and that there is, overall, a strong interest in collaborating and transfering knowledge on One Health activities and 
innovations. They also shed light on various opportunities for improvement across the region, such as the need for formalized com-
munication mechanisms, increased human resources, and sharing of technologies. 

Conclusion or Scope

The literature review, survey, and interviews indicate that there are strengths, weaknesses, and opportunities that should be further 
explored, which have the potential to enhance One Health education, training pipelines, and the overall One Health workforce, there-
by improving national and regional pandemic preparedness and overall health system capacity. 
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Introduction and Objectives or Purpose

Response to early epidemic outbreak is a determining factor of the impact of its burden to the country. It’s known that electronic sys-
tem is the best tools to reduce delay from detection to responses.

And sharing and having information for sectors is mandatory to well contain the outbreak. Thus, need for the establishment of One 
Health platform on e-surveillance.

The JEE of Madagascar’s IHR capacity conducted in 2017 recommended improving the real-time surveillance network. The aim is to 
assesses the status and the best way to implement of integrated electronic surveillance (e-surveillance).

Methods

Since 2016, both public and animal health have functional e-surveillance but separately,

the common problem is the data transmission

Results or Focus

For animal health, Madagascar Animal Diseases Surveillance (MADSUR) has been set up with the support of the Surveillance Epi-
demiological and Alert Management (SEGA) network through the Epidemiological Surveillance and Investigation Network 3 (RSIE3) 
project.

By the end of 2021, more than 114 districts, and 250 sites are functional, and the 5-member countries of Commission of Indian Ocean 
(COI) are interconnected.

For Public Health, the DHIS 2 system has been implemented leaded by WHO. And more than 17 regions, and 67 districts with more 
than 1,650 health facilities using e-surveillance, i.e. 59% of the country’s health facilities, the objective is reaching 90% coverage in 
2024.

The average promptitude is 58%, the objective is reaching 80% in 2024, and the completeness is 80%.

Conclusion or Scope

The integration of public health, animal health and laboratory surveillance is very important for the successful functionality of the One 
Health platform. Excellent coordination between these stakeholders is the key to success
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Introduction and Objectives or Purpose 
Without guidance on how to target COVID-19 recovery investments, investments run the risk of duplicating resources; failing to 
fill chronic capacity gaps in public health, veterinary services, and environmental management and One Health coordination; and 
forgoing opportunities to generate environmental and health co-benefits. Specific entry points need to be identified to ensure invest-
ments are targeted and geared towards long-term preparedness, including for disease prevention and health protection.  

Methods 
Through the “Strategic Coordination to Strengthen AFRICOM One Health and Veterinary Programs for Global Health Engagement” 
project, we developed a One Health database of country-level data from over 30 publicly available datasets. Focusing on Africa, 
expert consultations ground-truthed available data and developed in-depth assessments of systems capacity in 5 regions and 
11 countries, capturing aspects of One Health governance and multi-sectoral coordination platforms and disease management 
(surveillance, reporting, diagnostics, and vaccine availability). Disease case studies captured specific barriers to implementing One 
Health programs and policies as well as best practices. SWOT analyses (strengths, weaknesses, opportunities, and threats) for 
each country and region were generated to pinpoint entry points where investment and coordination could offer added value.

Results or Focus 
There are stark regional variations in veterinary and human medical workforce capacity, with insufficient coverage where emerging 
infectious disease risk is higher and access to water, sanitation, and hygiene is more limited. Overall, the continent has a strong 
presence of One Health coordination mechanisms, particularly at national levels, and interest in One Health research. However, 
there are chronic gaps in animal and environmental health systems, including wildlife disease surveillance, sub-national laboratory 
capacity, and public sector veterinary workforce development in settings with key emerging disease risk interfaces and ongoing 
endemic disease burden.

Conclusion or Scope 
Addressing chronic gaps in animal and environmental health system capacities must be a core part of strengthening One Health 
systems for resilient and long-term preparedness.
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Introduction and Objectives or Purpose

Besides zoonotic diseases, exotic animal diseases of economic significance like African Swine Fever do pose threats to food se-
curity, economy, and livelihood. Recognizing the challenges, Department of Animal Husbandry & Dairying (DAHD), Government of 
India took initiatives to address the emerging infections through One-Health approach wherein the focus of activities revolves around 
intersectoral coordination, capacity building, reporting, information sharing across sectors and outreach.  Going beyond explaining 
One-Health concept to stakeholders, our focus has been directed on its implementation.

Methods

One Health Support Unit (OHSU) was established by DAHD with funding support from BMGF and CII as implementing agency. To 
pilot the proposed interventions, two states (Uttarakhand and Karnataka) were selected using various ranking indices including oper-
ational and non-operational parameters. The disease selection and prioritization was done using a questionnaire which was divided in 
five broad categories having 37 criteria. The interventions would use the priority diseases to assess the gaps and potential solutions.

Results or Focus

The interventions with the above referred aims would encompass the strengthening of field and diagnostic capacities, networking 
of laboratories networking, digital disease reporting and response and strengthening of biosafety and biosecurity in farm settings 
towards achieving “Predict-Prevent-Detect-Respond” doctrine. The strong data management can eventually be used for disease 
modelling, timely response and robust policy interventions. The training materials on these issues will be developed both for multi-
sectoral professionals and public at large.

Conclusion or Scope

This program along with other DAHD initiatives like NDLM, doorstep delivery of veterinary services through MVUs, and nationwide 
vaccination program against critically important diseases and streamlining regulatory approval processes will pave the way towards 
better animal pandemic preparedness to handle any unknown infections in future. The pilots will help develop a national roadmap for 
improved animal health system for effective implementation of one health.

Keywords: One-Health; Predict-Prevent-Detect-Respond; NDLM; DAHD; Capacity-building; pilot; roadmap; biosafety
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Sustaining health services during COVID19 pandemic: A case of Inter-sectoral collabo-
ration & health system resilience from Ahmedabad, India 
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Introduction and Objectives or Purpose

The COVID-19 pandemic continues to pose severe challenges to health system resilience beyond the impact of the disease itself. 
Given the severe disruption of routine healthcare services, countries have developed and implemented strategies to mitigate their 
existing health system strengths. This research aimed to document how the multi-sectoral collaborations played a role in maintaining 
routine health services during the COVID-19 pandemic in a local health system in a Western city of India, Ahmedabad.

Methods

This study used a mixed method approach with quantitative and qualitative data collection and samples drawn from administrative 
(both health and non-health sectors), clinical (both public and private healthcare practitioners), and community levels (both COVID 
+ve and -ve mothers) during 2021-22. All potential sectors that collaborated and/or contributed to the health system’s resilience were 
documented, and their collaboration pattern was explored, especially for the maternal and child health services. The quantitative data 
were analysed in STATA 14.1 and qualitative data were analysed in ATLAS.Ti 8. 

Results or Focus

Different multi-sectoral collaborations were documented between health and non-health departments (like animal husbandry, fire, 
education, media, engineering, estate, and transport corporation) in Ahmedabad city for routine service delivery. The service deliv-
ery was hindered the most during the 1st wave and least during the 3rd wave. The services like two doses of TT and follow-up visits 
post-delivery were significantly reduced during 1st wave. Positive women availed of fewer services than negative mothers. Although 
there were multi-sectoral collaborations with different sectors, human resources management towards uninterrupted service delivery 
remained a challenge. 

Conclusion or Scope

This study documented a classic case of multi-sectoral collaboration on maintaining the health system resilience through routine 
health service delivery during the COVID-19 pandemic.  A similar kind of evidence is recommended to generate with respect to the 
diverse healthcare system, which will be vital for the pandemic preparedness plan in future. 

Keywords: Health system, health services, pandemic, COVID-19, India
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Evaluation of the planning and performance of the “one health” platform with the OH-
APP tool in Côte d’Ivoire
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Introduction and Objectives or Purpose

Support the operationalisation of the “One Health” platform in Côte d’Ivoire through a self-evaluation of the platform’s organisational 
capacity and performance one year after the signing of the decree on the creation of the “One Health” Platform in 2019.

Methods

The assessment is carried out in December 2020 by national facilitators from different sectors of human, animal and environmental 
health and research trained in the OH-APP tool. The OH-APP incorporates two assessment components: the organisational capacity 
with 11 indicators and performance with 19 indicators. The assessment with the OH-APP tool is based on the degree of maturity 
(start, development, maturity and expansion). The OH-APP tool uses a participatory decision-making methodology. Participants dis-
cuss each measure to agree on the maturity level of the indicator.

Results or Focus

In general, the organisational capacity and organisational performance of the Platform have reached a Platform maturity level of 
“development”. However, the “development” level of organisational capacity is higher than that of organisational performance. Of the 
11 organisational capacity indicators, 4 are at the “mature” level, 2 are at the “expanding” level and 5 are at the “developing” level. 
For the 19 organisational performance indicators, 3 have reached the “mature” level, 5 are “expanding”, 9 are “developing” and 2 are 
still at the “beginning” level. The status of gender is at the ‘mature’ level in terms of composition and inclusion, while it is at the ‘devel-
oping’ level in terms of preparation and planning of interventions and gender considerations when responding to events of unknown 
etiology.10 priority indicators were identified which were then used to develop the action plan matrix

Conclusion or Scope

Basic benchmarks for interventions and technical assistance have been established and a one-year roadmap for progress in the key 
priority areas identified by the One Health Platform was developed.
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Instituting a Multi-sectoral Collaboration for Public Health Emergency Preparedness 
and Response at a Point of Entry using a One-Health Paradigm.
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Introduction and Objectives or Purpose

A key recommendation following Nigeria’s WHO IHR Joint External Evaluation and action documented in the National Action Plans 
for Health Security, was institutionalizing all-hazards multisectoral, multi-disciplinary coordination and response mechanisms to public 
health events/emergencies through the One Health Approach. Pro-Health International (PHI) partnered with Port Health Services 
Federal Ministry of Health (PHS-FMOH) to facilitate the process of reviewing public health emergency preparedness plans at desig-
nated Points of Entry (POE) to reflect this approach. The POE is critical to mitigating PHEs/events due to the increase in traffic and 
trade.

Methods

PHI supported the PHS-FMOH at the Murtala Mohammed International Airport (MMA), to lead the review and operationalization of the 
MMA PHECP bringing the one-health paradigm into play. The response coordination and collaboration mechanism are incorporated 
and designed by a multi-sectoral and multi-stakeholder team who put into cognizance all areas of the one-health approach – human, 
animal, and the environment as all these may be affected in the advent of a public health event of international concern.

Results or Focus 
Key stakeholders (human, animal, and environment - chemical, radiological, and/or nuclear), convergence, and interest points in all 
individual stakeholder plans were identified. The one-health multisectoral plan was anchored on these convergence points to en-
sure ownership and sustainable coordination between animals, humans, and the environment. This made the PHECP a multi-haz-
ard document with clear terms of reference for the stakeholders.

Conclusion or Scope

A mechanism to promptly activate/mobilize human and capital resources from stakeholders across the different sectors for coordinat-
ing response to public health events/emergencies centered on the One Health Approach. This is suitable for countries with complex 
structures and limited independent funding for public health institutions.

 I would like to say thank you to the technical team and Leadership of PHI, PHS, and stakeholders at the MMA for their role and 
unwavering support in the success of the process.
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Using legislation to underpin a One Health approach to address antimicrobial 
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Introduction and Objectives or Purpose 
To introduce the Quadripartite One Health Legislative Assessment Tool for Antimicrobial Resistance (AMR) and illustrate how legis-
lation can support One Health approach for governance solutions to address AMR. 

  
Through extensive consultatiosn with  legal and technical experts across disciplines, a team from the international organizations 
representing the AMR Quadripartite developed a Tool to facilitate the assessment of national legislation relevant for addressing 
AMR. The paper will be based on this experience and will incorporate a comparative review and analysis of legal doctrine, policy 
analysis and case studies from the field.

Results or Focus

The Tool assists countries in the identification of regulatory gaps, and enables the prioritization of solutions through legal reform, 
thereby improving the capacity of countries to curb AMR. The Tool facilitates the examination of a range of legislative instruments and 
governance arrangements at local, region/province and national levels. Adopting a One Health approach that integrates and sustain-
ably balances the health of people, animals and ecosystems, this Tool targets key regulatory elements in (1) AMR governance (2); 
human health, (3) animal health and production, (4) food safety, (5) pesticide management, (6) plant health and (7) the environment. 
Cross-cutting themes and the need for multidisciplinary perspectives are emphasized to ensure multisectoral coordinated action 
against AMR. This Tool is currently being implemented in four countries prior to a wider rollout and implementation.

Conclusion or Scope

Legislation is often important or essential for many actions identified as a priority in National Actions Plans for AMR. A One Health 
approach to AMR requires a multidisciplinary response, among them multisectoral coordination mechanisms. In addition to bringing 
together a range of stakeholders as part of its development process, legislation formalizes and strengthens governance and account-
ability at local, regional and national levels within and across sectors and actors.
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Regulation in the animal health system in Cambodia: opportunities to make progress 
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Introduction and Objectives or Purpose

Regulatory strategies can be used to strengthen animal health systems to achieve One Health objectives. This study aimed to explore 
constraints in the supply and demand of animal health system in Cambodia and to identify opportunities to use regulation to strength-
en it, drawing on approaches used in governing the human health system.

Methods

We surveyed 1,528 smallholder livestock owners and 697 animal health workers on the supply and demand for veterinary services. 
We also interviewed 34 policymakers, livestock owners and animal health workers to elucidate the key issues. Data were analyzed 
using Stata and NVivo and interpreted at a collaborative workshop with officials from the animal health, human health and environ-
ment sectors in Cambodia held in April 2022. Ethics approval was received in Cambodia and Australia.  

Results or Focus

Village Animal Health Workers (VAHWs) are the primary provider within the animal health system, especially for smallholders, yet 
regulatory action to ensure the accessibility, availability and quality of a package of clearly defined services that they should deliver 
is minimal, in contrast to the human health system. Provincial and district animal health offices hold increased responsibility for regu-
lation of VAHW following recent decentralization reforms, but paused registration and pre- and in-service training, and other contact 
with VAHW, in recent years due to staffing and financial limitations.Some provincial and district offices provide VAHW with vaccines 
for cattle, but have limited oversight of service provision to different livestock types. Services are therefore predominantly demand 
driven and of variable coverage and quality, with limited information on services or diseases being gathered, collated, and acted upon.

Conclusion or Scope

The function of the VAWH within the system, including the nature and quality of services, could benefit from clear articulation in policy, 
and implementation through appropriate regulatory strategies, such as contracting, which has been used in the human health system.  
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THE POWER OF COLLABORATION: USING A ONE HEALTH APPROACH DURING 
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Introduction and Objectives or Purpose

In the United States, a formalized One Health coordination mechanism did not exist prior to the COVID-19 pandemic. In February 
2020, CDC’s One Health Office led the establishment of a federal coordination mechanism for One Health activities relevant to 
COVID-19, called the One Health Federal Interagency COVID-19 Coordination (OH-FICC) group. Here we describe OH-FICC func-
tion and outcomes that were instrumental in unifying U.S. government partners around One Health during the pandemic.

Methods

A One Health approach was used to identify U.S. officials from multiple departments and develop a flexible One Health coordination 
structure. OH-FICC leadership stood up five subgroups based on joint priorities which collaboratively developed resources and pro-
vided technical assistance. We assessed impact of the OH-FICC by analyzing metrics on joint resources and SARS-CoV-2 case/
outbreak investigations, and by deploying a survey among OH-FICC members.

Results or Focus

As of June 2022, the OH-FICC includes approximately 150 officials from 23 federal agencies. Examples of coordinated OH-FICC 
One Health activities include joint field investigations; virtually supporting >300 One Health case investigations; developing surveil-
lance infrastructure and diagnostic capacity; and establishing routine coordination calls. Overall, 18 jointly developed guidance and 
informational webpages were released with >19 million views. OH-FICC survey respondents reported increased quality (84%) and 
effectiveness (74%) of interagency coordination, expanded networks (90%), and more participation in cross-agency One Health 
activities (53%).

Conclusion or Scope

The OH-FICC is an example of an effective One Health interagency coordination structure. It facilitated harmonized U.S. government 
communication and enhanced surveillance, response, and research on zoonotic SARS-CoV-2. Because of increasing attention on 
One Health, in 2021, Congress asked CDC to lead interagency efforts to stand up a formalized One Health coordination mechanism 
that will strengthen One Health collaboration at the federal level. Lessons learned from the OH-FICC will be applied to future One 
Health coordination in the United States.

Acknowledgement 
Authors thank OH-FICC members.

Keywords: Coordination mechanism; One Health; COVID-19; zoonotic diseases; interagency coordination



Policy, Environment & Biosecurity (PEB)

108

Topic: Policy, Environment & Biosecurity (PEB): Environmental change and health Strengthening Community Capacity 
Abstract No: 14817

CONTINUOUS ADVOCACY AS A TOOL FOR ENHANCING THE IMPLEMENTATION 
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Introduction and Objectives or Purpose

Nigeria is a signatory to the World Health Organisation (WHO) International Health Regulation (IHR) framework,  This led to the use 
of the JEE to assess the country’s IHR capacity in 2017 and again in 2019. Out of the JEE, a National Action Plan for Health Security 
(NAPHS) was developed to address the gaps in Nigeria’s health security architecture. The implementation of the NAPHS has been 
challenging due to a variety of issues such as funding, lack of buy-in from other MDAs etc. 

The project aimed to build public and policymaker awareness and demand for epidemic preparedness funding for the implementation 
of the NAPHS, through advocacy and communications.

Methods

We have been able to provide extensive support to technical leads for the implementation of NAPHS.  We supported the IHR co-
ordination technical area through the workshops with the NAPHS focal persons to discuss implementation status, gaps and ways 
forward, through advocacy to MDAs to include NAPHS activities in their budget, and to the public to increase knowledge and support 
for the NAPHS. We supported the development of the budgets for the year 2022 to ensure that  NAPHS activities are included in 
MDA budgets.

Results or Focus

Support for the NAPHS significantly increased for the final year of the NAPHS, particularly within non-health MDAs such as the Fed-
eral Ministry of Agriculture and Rural Development, Federal Ministry of Environment and the Office of the National Security Adviser, 
etc which has led to increased implementation of the NAPHS in Nigeria.

Conclusion or Scope

Through the course of the Prevent Epidemics Project, we have successfully increased conversations around epidemic preparedness 
and have leveraged our social media platforms and advocacy activities to share key messages on improving health security in the 
country.
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Introduction and Objectives or Purpose

There is high risk of zoonotic diseases transmission between humans and animals in pastoral areas. However, the collaboration 
between sectors in disease surveillance and response in Ethiopia is weak.

Objective: To assess the feasibility of one health surveillance and response system (OHSRS) in Adadle district in order to introduce 
(OHSRS) in the surveillance system of Somali region ( SRS).

Methods

Firstly, we have established one health surveillance and response unit (OHSRU) in the health office, which coordinate over all the 
surveillance response activities. Secondly, ( community animal health  workers (CAHWs), community health workers (CHWs), human 
and animal health staffs of the district and regional experts were trained together on zoonotic disease and unusual health events 
surveillance.  Thirdly, inception workshop with stakeholders were held. Fourthly, to ensure the sustainability, community-based health 
insurance and CAHWs cost recovery mechanism were established. Finally, all public and animal health staffs including CAHWs and 
CHWs at different administration level were linked together.

Results or Focus

zoonotic diseases such as anthrax, brucellosis, RFV (suspected) and unknown camel zoonotic diseases were reported. Human 
and animal health information (HAHI) were successfully collected, analyzed and shared among sectors and professionals of differ-
ent discipline at different level of administration.  Joint intervention such as disease outbreak investigation, vaccination and com-
munity awareness creation (zoonotic disease) were conducted to prevent the spread of zoonotic diseases between humans and 
animals.   However, improve public and veterinary services, technical barriers, cost effectiveness, data ethics, political commitment 
should be addressed to effectively operationalize OHSR in SRS and to scale it up to other parts of the country

Conclusion or Scope

OHSR is an important approach to detect and respond to zoonotic diseases earlier. Designing the OHSR using existing surveillance 
system, engaging communities and other relevant sectors using transdisciplinary process could contribute to sustainability of OHSR.
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A One Health perspective on brucellosis in East Africa
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Introduction and Objectives or Purpose

The One Health approach aims at achieving optimal health outcomes by recognizing the interconnection between people, animals 
and the environment in which they operate. This paper develops and presents an integrated model to estimate and map the impact 
of eliminating brucellosis (B. abortus and B. melitensis) in ruminants (cattle, sheep and goats and camels) on livestock production, 
public health and greenhouse gas (GHG) emissions in East Africa.

Methods

We relied upon FAO GIS data on livestock populations and productivity parameters by ruminant production system in East Africa. 
We assembled data on brucellosis sero-prevalence and impact in ruminant species and livestock keepers by location and produc-
tion system. We developed a spatial distribution model for brucellosis. We recalibrated the FAO Global Assessment Environmental 
Model to assess the effects of brucellosis on livestock production and GHG emissions and added a component to assess its impact 
on human health.

Results or Focus

In East Africa, the overall impact of brucellosis varies by production system and level of sero-prevalence, which ranges from 2 to 24 
percent in the various cattle production systems. Eliminating brucellosis in cattle would increase total protein production by 0.7 to 3.3 
percent; at constant herd size, improved fertility and reduced losses of offspring result in a decrease in the amount and intensity of 
GHG emissions per ton of protein produced; between 150 and 220 thousand cases of clinical brucellosis would be avoided in live-
stock keepers with an additional, but unquantified, health benefit to consumers.

Conclusion or Scope

The integrated assessment of the returns of One Health investments in the livestock sector, as applied to brucellosis in East Africa, 
could facilitate cooperation and co-investments across different sectors and social domains for improved health, economic and 
environmental outcomes. We plan to refine and apply the integrated assessment model to other animal diseases and geographies.
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Introduction and Objectives or Purpose

COVID-19 has shown how the lack of infrastructure and preparedness results in overwhelming health systems and outcome dispari-
ties. Areas that are at higher risk for climate change and global warming faced unique challenges in responding to COVID-19. Isolated 
Arctic villages that rely on subsistence life, have no road access, no running water and no neighbors for miles were still hit by the 
coronavirus. These villages are also being disproportionately impacted by climate change, with water rising and displacing villages, 
the arctic sea ice melting, food becoming harder to source, and thawing of permafrost that exposes pathogens.   

Methods

We examine the intersection of COVID-19 and climate policies for Indigenous and arctic villages. Through a One Health lens, we look 
at how the experiences with previous outbreaks, 1918 flu pandemic, recent anthrax outbreaks as well as climate mitigation policies, 
moving entire villages due to sea level rising can serve as a model for developing disease and disaster response legislation at the 
local, national, regional, and international level.

Results or Focus

Local, national, regional, and international frameworks include a variety of sectoral legislation that is relevant for the One Health 
approach to disease prevention and climate mitigation. An effective One Health integration requires a multifaceted approach when it 
comes to disease prevention and climate adaption for these remote villages. It will address the challenges and opportunities of setting 
up One Health institutional frameworks that can provide coordination among governance groups to ensure effective responses for 
increasing threats.

Conclusion or Scope

Arctic communities face unique challenges when it comes to emergency preparedness and response and as a result require unique 
solutions. A One Health framework can provide the guidance needed in establishing a robust multisectoral collaboration.
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Introduction and Objectives or Purpose

Current economic, social, and environmental trajectories within most world regions are unsustainable, whereas the One Health move-
ment appears as a conglomeration with many different players and often uncoordinated actions. We explore the options to increase 
cooperation and systemic strategies to improve the impact on people and politics based on the OHHLEP definition of One Health.

Methods

Starting from the websites collected by the One Health Commission (OHC) and the One Health Initiative (OHI), we identified 291 
websites of One Health organizations (as of 29 July 2022: 30 governmental, 135 academic, 126 non-profits) and searched for orga-
nization, transparency, and focus of work, using MAXQDA 2022 for a mixed-methods analysis.

Results or Focus

Looking at the organizations’ websites, we found significant structural deficits: Although 63.2% refer to One Health in the organiza-
tion’s name and almost all list a task profile, concrete projects for the years 2021/2 seem rare or not reported, including publications 
and especially budgetary information. The kind and number of members are published only by 46.2%. We observed further domi-
nance of US-based organizations, veterinarians, and physicians among the individuals named. The social sciences - sociology and 
economy in particular - are underrepresented.

Conclusion or Scope

The World Bank called already in 2010 for a permanent system of international One Health surveillance and response instead of 
‘prevailing temporary arrangements and uncoordinated duplication of efforts.’ Bottom-up and top-down: coordinated action from both 
sides is essential to secure long-term success. Innovative ideas are often conceptualized bottom-up; supportive leadership carrying 
forward and stabilizing initiatives is mandatory to secure a long-term perspective and permanent progress. Therefore, we call for a 
global One Health Communications Alliance to enhance synergy and collaboration, administrated by an adjunct close to the UN Sec-
retary-General in a “force multiplier role”. This office may be inaugurated in a special session of the United Nations General Assembly 
on One Health.
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Introduction and Objectives or Purpose

Watersheds are coherent, ecologically representative units, offering opportunities for place-based interventions to transform systems 
health via preventative approaches that achieve co-benefits for public health and the environment.The Watershed Interventions for 
Systems Health in Fiji (WISH Fiji) project embraces participatory knowledge co-production and action-oriented research to identify 
risks, prioritize interventions and monitor responses. 

Methods 
We used screening filters and local knowledge to identify five watersheds for action with high incidence of water-related diseas-
es (Fiji’s “three plagues” of leptospirosis, typhoid, and dengue) and high risk to downstream environmental health. We reviewed 
literature to identify risk factors for each disease, identified overlaps with risks for downstream environmental impact, and designed 
nine instruments to assess baseline risk. Following community consultations to obtain free, prior, and informed consent, we enrolled 
311 households across 29 communities in the study. We synthesized data to identify risks at the household, village, and broader 
landscape (i.e., watershed) level, and communicated to community water and resource management committees, local leaders to 
assist developing water safety and security plans. 

Results or Focus

Two-hundred and twenty priority risk reduction actions were identified by local committees across eight main categories: personal 
hygiene; sanitation infrastructure; access to clean water; village drainage; livestock and waste management; land use practices; 
cross-sectoral coordination; health systems surveillance. We continue tracking co-implemented changes to factors that reduce risk of 
water-related disease and improve in-stream and downstream environmental conditions. Direct evaluation of public health impacts is 
limited by health system failure to geolocate confirmed cases of illness. To overcome this, we involve direct community participation 
in syndromic surveillance of symptoms associated with water-related diseases. 

Conclusion or Scope

WISH Fiji is a systems model of cross-sectoral coordination, efficiently progressing many Sustainable Development Goals, but re-
quires sustained investment in interventions across nested scales to realize full benefits, particularly for nature-based solutions that 
exhibit lagged responses.
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Risk assessment of rodent-borne zoonoses in Qatar: a One-Health framework for fu-
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Introduction and Objectives or Purpose

Rodents are essential components of every terrestrial ecosystem. Besides several benefits, they are important sources of zoonoses. 
To prevent any rodent-related zoonoses epidemic in future, especially during FIFA world cup 2022, a study aimed to assess the risk 
of rodent-borne zoonotic pathogens at the human-animal-ecosystem interface in Qatar.

Methods

The study conducted several systematic reviews and tested 148 rodents trapped in different ecosystems of Qatar to understand 
rodent-borne zoonotic pathogens. Then a panel discussion was conducted with local, regional, and international experts to propose 
future surveillance and intervention plans.

Results or Focus

Three commensal rodents, including Mus musculus, Rattus norvegicus, and R. rattus have been identified, of which R. norvegicus is 
predominant in Qatar. Livestock and agricultural farms are the hotspots for rodent abundance. Eight species of helminths, ten species 
of protozoa, twenty-four species of bacteria, and four species of viruses were reported at the human-animal-environment interface, 
for which rodents can act as reservoirs or carriers. In addition, several vectors, such as fleas, ticks, mites, and mosquitos, were also 
identified. The expert panel stated that Qatar is at risk of rodent-related zoonotic pathogens by its internal farming practices, immi-
grant workers, importation of food and agricultural products, and international travelers. One Health approach could be a classical 
way to mitigate such risks. One Health framework (OHF) was proposed, and it will be working on rodent-borne pathogen surveillance 
and characterization, risk mapping, and prediction model preparation and intervention considering local socio-economic, cultural, and 
spiritual facets. 

Conclusion or Scope

Qatar has previous success with the One Health approach in emerging disease research for outbreak investigation, surveillance, and 
early detection of diseases. A policy should go through (1) surveillance, monitoring, and evaluation; (2) set action thresholds; and (3) 
prevention and control. The OHF should be functional by formulating supportive legislation, allocating budget, and engaging relevant 
organizations and personnel.

Keywords: Rodent, zoonotic pathogens, risk assessment, One Health, Qatar
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Health Professionals’ and Pastoralists’ Knowledge, Attitude, and Practice about Antimi-
crobial Resistance and Climate Change, Somali Region, Eastern Ethiopia: Qualitative 

Study.
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Introduction and Objectives or Purpose

Despite the fact that AMR and climate change are among the most serious threats to the global health system and economy, many 
people around the world are unaware of their significant negative impact. Human behavior is the central plan to address AMR and 
climate change. This qualitative study aims to understand the knowledge, attitude, and practices on AMR and climate change of both 
pastoralists and health professionals in the Somali region, Ethiopia.

Methods

This qualitative research was carried out in three separate locations in the Somali region (Jigjiga, Gode, and Adadle). 44 in-depth in-
terviews were conducted with health professionals in different health facilities in urban, semi-urban, and rural settings. Additionally, 12 
focus group discussions with rural populations were conducted to understand their KAP towards antibiotics. A combination of content 
and thematic analysis was used to analyze the qualitative data.

Results or Focus

Except for doctors and pharmacists, the majority of other health professionals and communities had poor awareness of AMR and 
climate change. Conversely, after simple explanations of the term “climate change” the communities understood it better than health 
professionals. Self-medication is highly practiced according to the participants. Furthermore, both the health professionals and com-
munities poorly understood the source and transmission path of AMR. Educating health professionals and communities, imposing 
legislative constraints on antibiotic purchases, and improving diagnostics in health facilities, could mitigate at least part of the prob-
lem. A few participants mentioned the relationship between climate change and antimicrobial resistance, despite different views of 
the participants.

Conclusion or Scope

The knowledge gap in AMR varied by profession rather than setting, while for climate change, the understanding differed by setting 
rather than profession. Thus, a transdisciplinary One Health research approach for further understanding of AMR and climate change 
in different stakeholders, as well as strategies to raise awareness of AMR and climate change to initiate behavioral change.
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Learnings from One Health operationalizations in West Africa and Switzerland
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Introduction and Objectives or Purpose

One Health has become a popular approach and its applications are numerous. This study’s aim is to learn from existing implementa-
tions of the approach and to identify potentials, challenges and enabling factors of its operationalization in two health system contexts, 
in Switzerland and selected countries in West Africa.

Methods

Following a qualitative research design, the project identifies and describes One Health initiatives in the selected countries, Côte 
d’Ivoire, Ghana, Nigeria, Mali, Senegal and Switzerland. The selection of countries and people interviewed is based on expert knowl-
edge, literature review and the snowball method. People who have participated in One Health initiatives have been interviewed on 
different steps of One Health implementation, multisectoral cooperation, financial management, training needs, the added value of 
the approach and future developments.

Results or Focus

Interviewees have stressed the importance of One Health as a principle but mentioned challenges in its operationalization. The mul-
tisectoral exchange is sometimes perceived as an additional task on top of the regular workload, making it occasionally difficult to 
schedule meetings. However, the work on common problems (such as AMR, Campylobacter infection, rabies) helps overcome the 
reluctance of collaborators. The transmission of meeting outcomes back into the different sectors by the representatives has been 
identified as another challenge. Champions who advocate for multisectoral collaboration are also key to keeping One Health initia-
tives going, as exchange platforms may not run well when a change of personnel occurs.

Conclusion or Scope

Since the COVID-19 pandemic, the need for information about working successfully at the human-animal-environmental interface has 
increased. Our analysis shows that existing institutions are sufficient to address health challenges if sectors cooperate more closely 
under the One Health framework. However, there is a need to better document the added value of multisectoral collaborations in 
existing operationalizations of One Health and to share learnings of different modes of cooperation at different levels.

Keywords: One Health; health system; multisectoral collaboration; operationalization; implementation
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REVITALIZATION OF THE RIVER AND ADJACENT ECOSYSTEMS AFFECTED BY 
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Introduction and Objectives or Purpose 
The rupture of Vale® and BHP Billiton® tailings dam in Brazil (2015), characterized the biggest environmental disaster in Brazilian 
history, compromising the water quality of the RIO DOCE – the river that gives its name to the hydrographic basin and supplies 230 
municipalities and 3.6 million inhabitants plus a diversity of plants, domestic and wild animals. It is important to point out that 70% of 
the diseases treated by the Brazilian public health system are waterborne. In addition, there also has been a reduction in precipita-
tion and distribution of rainfall over the water period in the same region, most likely a consequence of climate change, causing seri-
ous concern about water supply. One of the main causes of the scarcity of this resource is the low efficiency related to the reception 
of rainwater by the soil, resulting in lower water accumulation in groundwater and greater surface runoff.

Methods

In this context, the process of repairing the impact caused by the dam rupture has developed actions of conserving the water 
resources and increasing the infiltration of rainwater in soils and groundwater. The main tools involved in this process are: isolation 
of Permanent Preservation Areas from springs and watercourses; recovery of riparian forests with native forestry; construction of 
catchment structures called full boxes on the hills; terraces in the slopes; and recovery of degraded pasture areas, which constitute 
the main area of   contribution to the springs. 

 

Results or Focus 
Therefore, these actions contribute to the revitalization of the river, both in quantity and quality, given the fact that the water coming 
from the production systems is contaminant-free, which substantially reduces the risk of contamination of the human and animal 
populations that depend from the water of the river.

Conclusion or Scope

The One Health concept is not only about diseases as it includes environmental and economic health and their close inter-linkages.
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BRIDGING THE GAP AND CATALYZING ENVIRONMENTAL INVOLVEMENT FOR 
ONE HEALTH: THE AFROHUN KENYA EXPERIENCE
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Introduction and Objectives or Purpose

Despite it being a critical component in the epidemiological triad, the environmental dimension has been noted to the least estab-
lished in the One Health framework. 

In Kenya, involvement of the environmental sector in One Health initiatives was noted to be done in an ad hoc basis.  Africa One 
Health University Network (AFROHUN) Kenya sought to change the narrative by promoting meaningful engagements and action from 
the environmental domain.

Methods

AFROHUN Kenya, with support from the USAID funded One Health Workforce Next Generation (OHW-NG) initiative, set out to 
establish a mutually beneficial relationship with environmental practitioners in Kenya. AFROHUN Kenya mapped and identified the 
relevant stakeholders, worked together to understand the system and issues at hand, and jointly engaged to develop a value creating 
and maximization partnership.

Results or Focus

AFROHUN Kenya collaborated with the Environment Institute of Kenya (EIK) for impact in various developments e.g., development 
of a One Health Policy Brief and customization of a curriculum on Antimicrobial Resistance (AMR), with a module on AMR and the 
Environment. EIK proposed a facilitator for the module for a subsequent five-day 1.5hours online training that was attended by an 
average of 40 participants from multiple fields including human, animal and environmental health, as well environmental and social 
sciences. EIK also offered CPD points for their members who attended various One Health capacity building sessions offered by 
AFROHUN Kenya, which the participants deemed very useful and applicable. 

Conclusion or Scope

The engagements between AFROHUN Kenya and EIK highlighted the need and benefit of creating opportunities for promoting knowl-
edge sharing, best practices, and involvement of the environment sector in One Health initiatives. Further, Environmental profession-
als were willing to engage on One Health issues and participate in enabling discussions on context-specific solutions to address the 
One Health challenges in Kenya and beyond. AFROHUN Kenya will continue to promote these discussions.

Keywords: Policy;Environment;Partnership;One Health
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Ecological Changes and Zoonotic Malaria Transmission: a One Health Lens on Plas-
modium knowlesi
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Introduction and Objectives or Purpose

Knowlesi malaria is originally infects macaque as the primary host, which also infect human through mosquito bites. Although the 
disease has been found in SEA region in 1960s, knowlesi malaria cases only becoming a concern within the region only in the past 
three decades. 

Methods 
A qualitative method was conducted using literature review and in-depth interview with two key informants in vector control and 
malaria elimination program. Literature review was used to assess knowlesi malaria case prevalence in Indonesia from published 
scientific articles in English and/or Bahasa Indonesia. Key informants were interviewed to seek in-depth understanding of knowlesi 
malaria cases and prevention management in Indonesia from two perspectives (Ministry of Health and UNICEF). 

Results or Focus 
The result from literature review was reported that five provinces already confirmed to have knowlesi malaria. Approximately, 
734 malaria knowlesi cases were identified in human from 2011-2015. The first case was identified in Aceh in 2011, even though 
it was recorded prior to that in 2010 there was one imported knowlesi malaria case to Australia from Indonesian Borneo. During 
2013-2015, malaria knowlesi was identified in four new locations, including Central Kalimantan, South Kalimantan, North Sumat-
era, and Jambi. The result from key informant confirming that six from twelve species Anopheles leucosphyrus group namely An. 
leucosphyrus. An. latens, An. introlatus, An. balabacensis, An. dirus, An. cracens have been identified in five provinces in Indone-
sia. Another finding from key informant that Indonesia still does not include knowlesi malaria at the national level. The result of the 
program has been successfully controlling malaria cases, especially by Plasmodium vivax and Plasmodium falciparum. Despite 
that success, the increasing knowlesi malaria cases alarming concern for interrupting elimination program in specific area with 
confirmed cases. As the result of knowlesi malaria is not included in global malaria program, leading to unprioritized program at the 
national level. 

Keywords: Ecological change; knowlesi malaria; malaria elimination program; One Health
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Mad dogs and sick monkeys: A co-production approach to understanding zoonoses in 
India
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Introduction and Objectives or Purpose

The combination of high biodiversity, human population density, and close proximity with domestic and wild animals makes India 
highly vulnerable to the threat of emerging and re-emerging zoonotic diseases. A OneHealth approach to surveillance, preparedness 
and control has been advocated for effectively tackling these threats. Here, I outline two examples of community-based OneHealth 
research initiatives that have helped generate novel insights into disease dynamics for rabies and Kyasanur forest disease in India, 
and highlight how this can be a useful template to operationalise OneHealth research in India. 

Methods

Case 1: We used a citizen based reporting platform for passive surveillance of suspected canine rabies cases in Pune city, India. 
Positive samples were subjected to whole genome sequencing to better understand rabies dynamics in a large metropolitan area.

Case 2: We used a co-production approach to understand hazards and exposure of forest dwelling communities to Kyasanur forest 
disease (KFD) in Karnataka, India, and build spatial models of risk (ATREE Ethics Approval number: AAEC/101/2016 and IPH Study 
ID, IEC-FR/04/2017).

Results or Focus

In Pune city, we detected ~750 cases of canine rabies over a period of 4 years, indicating an ongoing enzootic event. Whole genome 
sequencing of 106 samples revealed co-circulation of two subtypes of the Arctic lineage of this virus.

For KFD, models combining forest metrics, livestock densities and elevation accurately predicted spatial patterns in human KFD 
cases (2014–2018), and  new hotspots in 2019 indicating their value for spatial targeting of intervention. Landscapes at higher risk for 
human KFD contained diverse forest-plantation mosaics with high coverage of moist evergreen forest and plantation, high indigenous 
cattle density, and low coverage of dry deciduous forest. indicating their value for spatial targeting of intervention. 

Conclusion or Scope

Citizen reporting and co-production were vital for: gathering outbreak data that reflected locations of exposure in the landscape; better 
understanding contextual socio-ecological risk factors; and tailoring the spatial grain and outputs to the scale of forest use, and public 
health interventions.

Keywords: Socio-ecological; neglected tropical disease; surveillance; OneHealth 
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Mapping the habitat suitability of the Asian longhorned tick in North America under cur-
rent and future climate scenarios
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Introduction and Objectives or Purpose

The Asian longhorned tick (Haemaphysalis longicornis ALHT) is a vector for many pathogenic micro-organisms, of veterinary and 
public health importance, in its native range in East Asia. It is also a competent vector for Theileria orientalis Ikeda which resulted in 
livestock morbidity and mortality in its introduced range of Australia and New Zealand. In North America, this tick was first formally 
reported from sheep in New Jersey (USA) in 2017. It is currently found in 17 states in North Eastern (NE) USA.  In this study we 
examined the current and future habitat suitability for the ALHT across North America and considered potential routes of entry into 
Canada.

Methods

Habitat suitability models were developed using a machine learning tool, MaxEnt, to predict where the ALHT could establish in 
North America, based on current presence locations, biotic and abiotic factors. Following discussions with climate change experts 
and entomologists, models were projected onto selected climate scenarios to examine future habitat suitability.  A qualitative risk 
assessment (by soliciting expert opinions) was developed using methods established for import risk analysis, to identify likely routes 
of entry of this tick into Canada from the USA.

Results or Focus

Our best model predicted that the most suitable North American areas for geographic expansion are from Arkansas–South Carolina 
to the south of Quebec–Nova Scotia in the east, and from California to the coast of British Columbia in the west. Future habitat is 
likely to expand northwards under the selected climate change scenarios. Likely routes of entry into Canada include cross border 
movement of infested terrestrial wildlife and livestock, dog importations and the movement of migratory birds.

Conclusion or Scope

Enhanced tick surveillance is required to gain a better understanding of how this tick may spread into new areas. Biosecurity prac-
tices should be enhanced to mitigate the risk of introducing this tick to new areas.

Keywords: Habitat suitability modeling, Asian longhorned tick, risk assessment, climate change
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Introduction and Objectives or Purpose

Climate change alters tick abundance, range expansion, and tick-borne disease risks for humans, domestic animals, and wildlife. 
Project aims are to: 1) improve tick and tick-borne disease surveillance; 2) develop data models to explore the impact of climate 
change on tick distribution and abundance; and 3) to enhance collaboration across disciplines and stakeholders in Canada’s Western 
provinces.

Methods

This project engages One Health partners to collaborate on shared climate and tick-borne disease priorities. The project uses the 
following approaches: One Health networking and partnership development, cross-sectoral data mapping, enhancing One Health 
surveillance, improving laboratory diagnostics for tick-borne pathogen detection, developing regionally-specific, risk and habitat suit-
ability maps under different climate scenarios, training future One Health professionals, and developing knowledge translation re-
sources on ticks and tick-borne diseases.

Results or Focus

There is an urgent need for robust and regionally-specific surveillance systems and One Health collaboration to detect shifts in vector 
and pathogen distribution and communicate findings in a timely way to at-risk populations, health professionals, and policy makers. 
This project responds to evidence-, capacity-, and information-gaps for prediction, detection, and response to climate-driven changes 
of ticks and tick-borne pathogens in Western Canada.

Conclusion or Scope

This initiative contributes to adaptation actions in the Pan Canadian Framework on Clean Growth and Climate Change and ad-
dresses risks to people and animals from climate-sensitive, tick-borne diseases by improving surveillance, evidence-base for risk 
assessments, region-specific modelling, laboratory diagnostics, and knowledge resources for professionals and at-risk populations. 
The project demonstrates that a One Health approach to advance the capacity and evidence-base needs on tick-borne diseases and 
climate change is feasible, effective, and efficient.
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Introduction and Objectives or Purpose

Rift Valley fever (RVF) is a zoonotic disease caused by an RVF virus (RVFV) and occurs sporadically in sub-Saharan Africa and 
parts of the Middle East. Its epidemics cause far-reaching socioeconomic losses particularly among rural communities that rely on 
livestock. Epidemics occur after periods of above-normal precipitation and flooding, which provide good conditions for mosquitoes, 
biological vectors of the virus, to develop to high populations. We conducted an entomological survey during an RVF outbreak in four 
villages in Isiolo in 2020-2021 and analyzed it to determine factors that influenced mosquito abundance and distribution. 

Methods

Mosquitoes were trapped using CDC light traps that were deployed in each site for 48 hours. Land cover data from the Landsat sat-
ellite imagery for the period 1990 to 2020 were analyzed using Open source QGIS software and the Google Earth Engine and used 
with other variables to generate ecological factors for RVF modeling in the target area. Data obtained from unmanned aerial vehicles 
(UAV) images at the time of sampling were utilized to calibrate Landsat images obtained in 2021. The semi-parametric generalized 
additive models were used to analyze the data with the number of mosquitoes per trap per day being used as an outcome variable. 
Two models were created with and without the UAV calibrated land cover classes. The dataset with the UAV-based land cover clas-
sification was used for discussion owing to its higher classification accuracy

Results or Focus

Factors that were significantly associated with mosquito abundance were normalized difference vegetation index (NDVI), grassland 
areas, land MNDWI, and curvature. There was also a significant negative correlation between NDVI and rainfall quantity. The analysis 
showed the possible cause of RVF being floods rather than rainfall

Conclusion or Scope

The model developed would be useful for predicting the spatial distribution of potential RVFV vector breeding sites in the region. 
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The UAF One Health Master’s Degree: Operationalizing One Health in the Circumpolar 
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Introduction and Objectives or Purpose

Many of the challenges that residents of the Circumpolar North we are facing reside in the realm of One Health such as: emerging 
zoonotic disease threats, food safety, security, and sovereignty, mental health, built infrastructure, biocontaminants, etc. Individuals 
who have a comprehensive understanding of One Health and an ability to utilize a community-centered, constructionist approach to 
problem-solving are required to create solutions for these challenges. UAF Center for One Health Research is recognized as a leader 
in educating these individuals. 

 

M e t h o d s 
The One Health Master’s Degree (OHM) combines training and hands-on practice. The program is an integration of science, culture, 
history, communication and more. Students explore how the health of people is connected to the health of animals and the envi-
ronment — and how to work together to develop effective public health management plans that benefit communities. There are two 
concentrations, Biomedical and Community Advocacy. Students in each concentration work together starting at the community level 
and build outward to develop management solutions that address pressing One Health issues identified by the community.
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Results or Focus

Graduates of the program are able to engage key stakeholders to develop and implement realistic management plans that can be 
implemented in communities across the Circumpolar North and beyond.

Conclusion or Scope

Our students have a comprehensive understanding of One Health and an ability to utilize a community-centered, constructionist 
approach to problem-solving and are emerging as leaders in the mitigation of  issues such as climate change and ecological change. 
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Introduction and Objectives or Purpose

The Guinean forest of West Africa is a biodiversity hotspot that provides vital ecosystem services to combat global climate change. 
Most endangered species and biodiverse habitats can be found in one of the 1,936 protected areas across the region, covering 
approximately 9.6 percent of West Africa. Liberia contains more than 40% of the remaining Upper Guinean forest, and has substan-
tial mangrove ecosystems that contribute to food security, water quality, and protection against coastal flooding. At a large scale, 
these ecosystems and species are under threat from land conversion to agriculture, commercial and artisanal extractive industries, 
illegal and unsustainable wildlife trade, and coastal development.

Methods

Through the lens of the Conservation Works Liberia program, we present how a One Health approach is being applied to broaden 
awareness of the value of protected areas and harmonize the protected area establishment process, with an objective of increasing 
areas under protected or conserved status and strengthening the management of existing sites.

Results or Focus

We introduce the model of One Health Conservation Centers, which aim to drive sustainable tourism, promote environmental stew-
ardship by local communities and national and international visitors, facilitate local use and ownership of biodiversity and health 
research, and promote conservation-compatible economic growth.

Conclusion or Scope

This work builds on Liberia’s strong leadership on One Health, including through its National One Health Coordination Platform, 
increasing the contributions from forest stewardship, wildlife management, and protected area expertise and stakeholders, and rein-
forcing Liberia’s climate commitments.
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HOW RELEVANT IS ‘GREENHOUSE GASES’ GLOBAL WARMING CLIMATE 
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Introduction and Objectives or Purpose

Climate change involve ‘human-induced global warming’ on weather patterns’ - caused by emission of ‘greenhouse gases’,CO2 and 
methane.

 Climate change threaten population to food and water scarcity, increased flooding, additional diseases, and economic loss.

Current warming is 1.2 °C - increase in these impact expected as continue > 1.5 °C, possibly triggering ‘tipping points’. Limiting 
warming to 1.5 °C is necessary.

Methods     

Literature is retrieved following Google search, and existing literature reviewed.

Results or Focus

Controversy is in a outline.

Containing carbon dioxide emission’s outlined in detail - reforestation, farming, carbon mineralization, bioenergy together carbon 
capture and storage (BECCS) and ocean-based strategy, beside existing carbon dioxide removal (CDR) methods. Energy source is 
talked over, beside Vehicle Emission Standard.

Heat dissipation require thought, beside manner atmospheric water dissolve streaming emitted CO2 through soil and  rivers to sea, 
and CO2 escaping to space. Photosynthesis by land vegetation and sea phytoplankton in removing CO2, beside.Existing methods 
can remove about 10 gT of CO2 per year - can additionally prevent 59% of CO2 becoming emitted. Releasing captured CO2 in 
stratosphere is possible.

Control measures on emission within  Law should be made mandatory by every nation and have mechanism, international (UN) 
agency monitoring.There is need to intensify research aimed at filling (knowledge) gap and correcting uncertainty.

Subsidization of CCS, CCU and CCUS should be given priority. Large-scale DAC deployment require speeding by increasing eco-
nomical use and by policy incentive.

Several country have standard of vehicle emission – and, every country should adopt these.

Community education is necessary. Future energy efficiency should be encouraged. Public transportation should be used, beside 
prudent-commercialization of biofuels.

Conclusion or Scope

There is plenty controversy around ‘green house global warming climate change, over whether really happening, what amount pres-
ently, cause, effect, whether action can or should be taken, and what action – and, whether cyclical phenomenon.

Keywords: Climate change, greenhouse gases, emerging diseases, bioenergy, carbon capture and storage (BECCS)
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pines: An Evaluation
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Introduction and Objectives or Purpose

Rabies Management Information System (RabMIS) is a coordinated information computer application run in a user-friendly soft-
ware. RabMIS records, stores, and maintains a database that contains data on Rabies Prevention and Control Program. The system 
enhances the manual recording system of the rabies program with the comfort and ease of computer mouse and search buttons. The 
system incorporates image capture ability embedding photographs of the animal and its owner in printed records.

This research was carried out to evaluate the impact of the integration of RabMIS through One-Health Approach into the 
Rabies Prevention and Control Program in the Province of Agusan del Norte, southern Philippines. 

Methods

Stakeholders in the province were surveyed through a personal interview and Focus Group Discussion (FGD), while existing rabies 
data and financial aspect of the program were assessed.

Results or Focus 
Findings revealed that RabMIS users found the software handy, time-saving and reliable resulting in well-kept, orderly, 
readily accessible and easy-to-retrieve records. Majority of dog owners and animal bite patients considered RabMIS 
recording brief, concise and generates more credible and authentic printed records. In totality, the integration of Rab-
MIS through One-Health Approach had increased dog registration, dog vaccination coverage and increased coordina-
tion among stakeholders. It also helped reduce human and animal rabies cases in the province. By generating funds, 
it was able to augment rabies program workforce, procure medical supplies and equipment and provide incentive to 
program implementers. 

Conclusion or Scope

In conclusion, the integration of RABMIS through One-Health Approach has improved the rabies prevention and control program in 
the Province of Agusan del Norte, Philippines
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Introduction and Objectives or Purpose

The Philippines is a biodiversity hotspot and a major hub for the global wildlife trade, many of which are identified as carriers of zoo-
notic pathogens. With support from the International Alliance Against Health Risks in Wildlife Trade, the Planetary and Global Health 
Program of the St. Luke’s Medical Center College of Medicine established the Next Generation One Health Philippines (NGOHP) 
Fellowship Program  to strengthen domestic capacity for One Health research in tackling wildlife trade and biodiversity loss as drivers 
of infectious disease emergence.

Methods

This program will comprise a small cohort of professionals from diverse sociocultural and interdisciplinary backgrounds related to 
One Health, wildlife conservation, and zoonotic spillover prevention. They will participate in a  year-long fellowship that begins with 
an online introductory course, followed by a workshop in collaborative research, leadership, advocacy, and communications. Sup-
ported by mentors and small grants, fellows will conduct transdisciplinary research on issues surrounding wildlife trade and zoonotic 
spillover prevention. To ensure immediate dissemination and translation of findings, fellows will participate in One Health dialogues 
with relevant stakeholders. 

Results or Focus

Training a small group of professionals in the application of the One Health approach, especially in addressing issues surrounding 
wildlife trade and consumption in relation to emerging infectious diseases, will be the focus of this program. The Philippine context 
will be central to the discussions in the program, highlighting the interconnectedness of biodiversity and health. 

Conclusion or Scope

Prevention of future pandemics entails the creation of a new cadre of emerging scholar-practitioners who are equipped to apply the 
One Health approach to navigate complex transdisciplinary and cross-sectoral spaces. Moving forward, sustained support from differ-
ent sectors is critical to ensure the program’s institutionalization and continuity in producing new One Health leaders. The knowledge 
products from the fellowship must also be made widely available to all learners in the country.

Keywords: One Health Education; training; fellowship; research, Philippines
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Automating a national communicable disease surveillance system in Brunei Darus-
salam: key steps and challenges
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Introduction and Objectives or Purpose

Communicable disease surveillance is an important epidemiological tool to monitor the health of a population. Health jurisdictions 
design their surveillance system based on their specific objectives but generally is aimed at alert and early warning of outbreaks 
of notifiable diseases and new pathogens by monitoring of a set of epidemiological parameters. Here we describe the process and 
challenges of implementing a digital national communicable disease surveillance system in a high-income country. Prior to implemen-
tation, the process was largely fragmented with manual reporting required by clinicians and laboratory personnel leading to significant 
case ascertainment issues.

Methods

The key steps during implementation of the digital surveillance system are identified and described, namely: 1) User landscape as-
sessment (mapping process flows, describing existing systems and reporting methods), 2) User engagement and requirement gath-
ering, 3) Priority disease identification, 4) Enhancement of priority disease tools, 5) User optimization, 6) Monitoring and evaluation

Results or Focus

We leveraged on the existing Brunei Health Information System (a national electronic health record covering >95% of the population) 
and used machine learning to extract socio-demographic, laboratory and clinical information entered by BruHIMS systems users to 
feedback into a real-time digital dashboard with set warning levels for outbreaks based on the 5-year historical average of cases. Au-
tomating the extraction of clinical notes and laboratory reports has allowed the Ministry of Health to dispense with the manual-based, 
user-dependent reporting system.

Conclusion or Scope

The key to implementation is understanding the user journey and landscape. Continuous engagement with end users and addressing 
the needs for each priority disease is important in ensuring uptake. Challenges such as user engagement, timeliness and data accu-
racy were also identified. Enhancement of the digital surveillance system will be made to include antimicrobial resistant pathogens, 
priority zoonotic diseases and adopting one health principles by widening the user base to include the animal health sector.
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A business perspective on One Health Lessons from the Egypt poultry sector
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Introduction and Objectives or Purpose

A key step towards implementing the One Health approach in the livestock sector is the adoption of veterinary public health practices 
along the value chain. There is plenty of guidelines on practices that minimize the risk of pathogens spillover from animals to humans, 
but their application is limited. This paper presents a case study from Egypt: it demonstrates that integrating the technical and busi-
ness dimensions in the provision of extension services to livestock farmers can support the wide adoption of veterinary public health 
practices.

Methods

We engaged broiler farmers in peri-urban areas of Egypt to discuss their business models. We found out that, every year, they throw 
about 39 million dead poultry in water and drainage canals, creating major public health risks for the populace. We facilitated a dia-
logue between broiler farmers and extension officers to co-create solutions that increased farmers’ profits while at the same ensuring 
the proper disposal of dead poultry.

Results or Focus

Broiler farmers and extension officers concurred that composting dead poultry improves business profitability while minimizing public 
health risks. Composting is technically simple and requires minimal investment at farm level. Under the supervision of animal health 
officers, a number of farmers are making investments to compost their dead poultry, which is generating positive returns through 
applying or selling compost while minimizing pathogens spread into the environment. The government of Egypt and Egypt Poultry 
Association have expressed interest to scale up the practice of composting dead birds throughout the country.

Conclusion or Scope

Combining technical and business dimensions into the provision of extension services could be an effective way to ensure the wide 
adoption of veterinary public health practices, and hence support the adoption of the One Health approach in the livestock sector.

Keywords: Poultry sector; Composting; Public Health risk
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Introduction and Objectives or Purpose

Over the past decades, low and middle-income countries have published numerous One Health related policies. Their operationaliza-
tion, however, remains limited. This paper summarizes a FAO Guidebook for livestock decision-makers to engage private actors and 
successfully implement veterinary public-health policies that reduce public health risks along the livestock value chain.

Methods

We reviewed One Health related policies in Egypt, Kenya and Uganda, including overarching policy documents, laws and regulations. 
While comprehensive, these policies are poorly implemented. We engaged policy implementers – that is livestock farmers, proces-
sors, traders, public animal health officers from central and local governments and other stakeholders – in a co-creation process to 
identify a set of complementary and self-reinforcing public and private sector actions that facilitate compliance with the existing policy 
framework and contribute to the wide adoption of veterinary public health practices. As a result, in all three countries livestock stake-
holders are currently making investments to adopt these practices.

Results or Focus 
We summarized our experience in a Guidebook for livestock decision-makers. The Guidebook identifies five steps to implement 
One Health related policies: (i) Identification of veterinary public health practices as prioritized in existing policy documents. (ii) 
Evidence gathering on stakeholders’ business models and their compliance with those practices. (iii) Evidence gathering on the 
human, financial and institutional capacity of local governments, which are responsible to implement policies. (iv) Participatory 
public-private dialogues to co-create solutions that facilitate the adoption of selected practices. (v) Experimentation, evaluation and 
scaling up of the co-created solutions.

Conclusion or Scope

The FAO Guidebook to implement One Health related policies provides guidance to national and local stakeholders to facilitate pub-
lic-private dialogues that result in the wide adoption of veterinary public health practices along the livestock value chain. We plan to 
utilize the Guidebook in different geographies and build national and local capacity to utilize it.

Keywords: One Health, policy implementation, law enforcement, participatory process, local governments
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try sector

Gerald Nizeyimana*1 ; Willington Bessong1 ; Martin Heilman2 ; Ugo Pica-Ciamarra2 ; Tabitha Kimani3 ; Sarah Kyejjusa4 ; Robert 
Mwebe5 ; Betty Mbolanyi6 ; Frank Mubiru1  

1Emergency Centre for Transboundary Animal Diseases / Food and Agriculture Organization of the United Nations (FAO) -Uganda/ 
Food and Agriculture Organisation/ Uganda, 2Animal Production and Health Division/ Animal Production and Health Division / Food 
and Agriculture Organization of the United Nations (FAO) / Italy (Italia)1/ Italy (Italia), 3Emergency Centre for Transboundary Animal 

Diseases - Kenya/ Food and Agriculture Organization of the United Nations (FAO) / Kenya, 4Entrepreneurship, incubation and 
Innovation Centre / Makerere University Business School/ Uganda, 5Department of Animal Health/ Ministry of Agriculture Animal 

Industry and Fisheries/ Uganda, 6Environmental Affairs/ Ministry of Water and Environment / Uganda 

Introduction and Objectives or Purpose

Introduction and objective

While theories and discussions on the One Health approach abound, its implementation remains scattered and piecemeal. This paper 
presents a case study from Uganda where public and private actors co-created and implemented One Health practices along the 
poultry value chain, notably veterinary public health practices that minimize poultry-related risks to humans.

Methods

A key component of the One Health approach in the poultry sector is the adoption of good veterinary public health practices. This 
is achieved when public and private actors cooperate and create an enabling environment where their respective behaviors are 
complementary and self-reinforcing. We assessed the capacities and resources of the veterinary authorities in two Uganda peri-ur-
ban districts to deliver public goods and services, and the business models of poultry slaughter operators. We facilitated a dialogue 
between veterinary authorities and slaughterers to co-create solutions that increased the profitability of the slaughter facilities while 
ensuring proper slaughtering practices.

Results or Focus

Veterinary authorities and slaughterers agreed upon a list of minimal requirements to ensure hygiene and biosecurity during the 
slaughter process. Moreover, they developed indicators of compliance, which facilitated the inspection process and changed their 
perspective from an enforcing towards an enabling role. The veterinary authorities agreed to allow for progressive improvements, 
occasional audits and certification of slaughter facilities complying with an agreed threshold of practices. A number of slaughter fa-
cilities are currently making investments to comply with the agreed and jointly developed requirements, which is expected to enlarge 
their client base.

Conclusion or Scope

Adopting the One Health approach requires cooperation between sectors. Evidence-based dialogues, which take into account the 
incentives and capacities of public and private actors, can facilitate the identification of actionable solutions that reduce public health 
threats along the livestock value chain.

Keywords: One health, co-creation, public private partnerships, public health risks
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Introduction and Objectives or Purpose

Dog vaccination can eliminate rabies in dogs, but annual delivery strategies do not sustain vaccination coverage between campaigns. 
We describe the development of a community-based continuous mass dog vaccination (CBC-MDV) approach designed to improve 
and maintain vaccination coverage in Tanzania and examine the feasibility of delivering this approach as well as lessons for its opti-
mization.

Methods

We developed three delivery strategies of CBC-MDV and tested them against the current annual vaccination strategy following the 
UK Medical Research Council’s guidance: i) developing an evidence-based theoretical framework of intervention pathways and ii) 
piloting to test feasibility and inform optimization. For our process evaluation of CBC-MDV we collected data using non-participant ob-
servations, meeting reports and implementation audits and in-depth interviews, as well as household surveys of vaccination coverage 
to assess potential effectiveness. We analyzed qualitative data thematically and quantitative data descriptively.

Results or Focus

The final design included delivery by veterinary teams supported by village-level one health champions. In terms of feasibility, we 
found that less than half of CBC-MDV’s components were implemented as planned. Fidelity of delivery was influenced by the strate-
gy design, implementer availability and appreciation of value intervention components, and local environmental and socioeconomic 
events (e.g. elections, funerals, school cycles). CBC-MDV activities decreased sharply after initial campaigns, partly due to lack of 
supervision. Community engagement and involvement was not strong. Nonetheless, the CBC-MDV approaches achieved vaccina-
tion coverage above the critical threshold (40%) all-year-round. CBC-MDV components such as identifying vaccinated dogs, which 
village members work as one health champions and how provision of continuous vaccination is implemented need further optimiza-
tion prior to scale up.

Conclusion or Scope

CBC-MDV is feasible to deliver and can achieve good vaccination coverage.  Community involvement in the development of CBC-
MDV, to better tailor components to contextual situations, and improved supervision of activities are likely to improve vaccination 
coverage in future.

Keywords: community-based, dog vaccination, process evaluation, rabies, One-Health.
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Introduction and Objectives or Purpose

Diseases involving humans, animals and the environment are increasing in Uganda yet surveillance information systems don’t always 
enable prompt integrated detection and response across sectors. We recommend policy options for utilisation of electronic informa-
tion systems in human, animal and environment sectors for integrated disease reporting and surveillance in Uganda.

Methods

During November 2020- April 2022, Ministries of Health, Animal/Wildlife held multi-sectoral workshops to assess electronic surveil-
lance information systems in their sectors, identify gaps and propose interventions. In addition, an information systems specialist 
assessed these informaiton systems to propose options. Findings from these multiple approaches were triangulated with a literature 
review and synthesis and informed a policy brief on a One Health approach to electronic surveillance information systems.

Results or Focus

In human health, adopting electronic surveillance based on District Health Information System (DHIS2) improved weekly epidemi-
ological data reporting from 42% in 2015 to 75% in 2021. In animal health, by 2022, 17% of 136 districts used the Event Mobile 
Application for event reporting. Syndromic-based district monthly epidemiological reporting was low (27% in 2022). Reliance on pa-
per-based tools delayed data analysis and use across sectors. In environment health, the Water Information System was designed 
for internal management of water resources data and may not favor cross-sectoral information sharing. Subsequently, reporting for 
zoonoses and events of environment origin was sub-optimal across the One Health sectors. A One Health information system would 
have: offline SMS functionality, verification, online data integration, security, feedback, automated epidemiological analysis and large 
data capacity. DHIS2 is an easy to adapt web-based information software for integrated surveillance with these features.

Conclusion or Scope

In Uganda’s animal and environment sectors, we recommend adapted systems based on DHIS2 for integrated elcetronic One Health 
surveillance. Findings from this policy brief can inform policy dialogues to adopt country spcific systems.
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Introduction and Objectives or Purpose

The origins of One Health are credited to white male academics, however, worldviews which celebrate the interconnectedness of hu-
mans with nature predate these scholars within global Indigenous communities. Building on a series of think pieces on the relevance 
of landback, Indigenous sentinels networks, and Indigenous resistance to infectious disease transmission and climate change, we 
sought to explore how Indigenous knowledge and science has been appropriated and included within One Health. Characterizing 
how the One Health framework can be more positively viewed through the lens of Indigenous knowledge and better serve Indigenous 
communities is crucial for building an equitable future for One Health.

Methods 
We conducted a review of the existing literature pertaining to the relationships, inclusion, and leadership of Indigenous peoples in 
One Health research. Additionally, we began semi-structured interviews of Indigenous Peoples of the Americas where participants 
reflected on the One Health model, oriented around the 4Rs of Indigenous research: respect, responsibility, reciprocity, and rele-
vance. Interview transcripts were analyzed using thematic analysis methods.

Results or Focus

While studies referenced the need to incorporate Indigenous knowledge and science, few engaged Indigenous knowledge keepers 
beyond playing the role of key informants or as an access point to the communities. Interim findings indicate the 4Rs are a good 
starting place to orient the One Health framework within Indigenous knowledge, however the conceptual model (Figure) does not 
align with their worldviews. In particular, no defined lines separate humans, animals, and the environment. 

Conclusion or Scope

Indigenizing One Health requires re-imagining conceptual models and engaging Indigenous communities as leaders.  This includes a 
more nuanced version of the 4Rs framework to holistically characterize alignment between One Health and Indigenous worldviews, 
and must be adaptable as Indigenous knowledge is place-based and highly contextualized. Non-Indigenous scholars and practi-
tioners must take care to avoid self-promotion and tokenization, or risk re-producing colonial power structures.
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Introduction and Objectives or Purpose

One Health is understood here as the linkage of the health of humans, animals and their environment. Thus, One Health is always 
interdisciplinary. Increasingly it is also transdisciplinary, meaning the cooperation (integration) of academic researchers from different 
disciplines with non-academic actors, often between different cultures and languages, in co-creating new knowledge and theory to 
achieve a common goal for One Health. This creates incremental added value, insights that are not gained in interdisciplinary col-
laboration alone. One Health, as understood here, is based on a multi-epistemic approach with values and concepts manifested in 
language (embedded in various communicative practices and strategies), which contradicts the use of a common language. Even 
when using a lingua franca, so-called intralingual multilingualism occurs due to the different technical languages and dialects within 
a language: One Health is therefore always multilingual, which has also ethical implications. 

Methods

This contribution will show how multiepistemic collaboration in One Health is linguistically verifiable through communication and 
consensual intercultural hermeneutics in One Health. A One Health ontology is created  from multicultural worldviews expressed in 
different languages. We methodically follow an inductive approach  oriented towards classical ontology. We anlayse qualitatively com-
munication examples  of different international and transdisciplinary projects in the field of One Health. This results in a multispecies 
ontology  interrelating humans, animals and the environment. The structure of elements and relationships of One Health documented 
in an ontology, will serve as basis for the work on the epistemology of One Health. The methods used transdisciplinary and multiepis-
temic One Health approaches to gain knowledge and their evidence in communication should be better documented. 

Conclusion or Scope 
It will become apparent that only through strategically used multilingualism can the added value of transdisciplinary communication 
in the field of One Health be achieved.
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Introduction and Objectives or Purpose

The wild meat trade poses a threat to public health as it facilitates the spillover of zoonotic pathogens through high-risk activities 
such as hunting, preparation, trade and consumption of wild meat. However, despite the sanitary risks and association with marking 
epidemics including SARS, Ebola and COVID-19, the global wild meat trade continues to thrive. 

Methods

To summarise the evidence available, primary literature published between 2000 and 2022 was systematically assessed for evidence 
of zoonotic pathogens or other public health risks detected in samples directly from wild meat, from animals hunted for wild meat, or 
from humans demonstrating exposure through high-risk activities. 

Results or Focus

Within the 97 articles analysed, 115 pathogen genera (15 viruses, 40 bacteria, 55 parasites, five fungi) were detected in 176 wild 
meat species from 32 countries. The wild meat species identified included mammals (43 Chiroptera, 39 Primates, 39 Artiodactyla, 
18 Rodentia, 16 Carnivora, five Lagomorpha, two Perissodactyla, two Pholidota, one Cingulata, one Eulipotyphla, one Tubuliden-
tata, one Proboscidea), reptiles (five Squamata, one Crocodilia) and aves (two Galliformes). Most pathogen genera reported have 
demonstrated zoonotic potential (66%), function as vectors (10%), or could potentially contribute to human disease. Human cases 
(13 viral, four bacterial, one parasitic) were also documented in association with high-risk activities. Most studies employed a targeted 
approach to evaluate pathogen presence (i.e. PCR; n = 61) or exposure (i.e. ELISA; n = 19), whereas only seven studies employed 
non-selective metabarcoding techniques. 

Conclusion or Scope

Infectious organisms associated with wild meat are highlighted through this review and should be used to guide policy development. 
However, the common use of a selected set of targeted detection assays likely bias the exploration of pathogen diversity, therefore 
potentially preventing the discovery of ‘disease x’. The global health risk demonstrated should make the illegal wild meat trade a 
priority for law enforcement agencies and future research.

Keywords: Biosecurity; Hunting; Public health; Wild meat; Zoonoses
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Strengthen local governance for preventing and mitigating global crises

Sergio Guerrero-Sanchez*1 ; Liesbeth Frias2  
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Environment/ Nanyang Technological University/ Singapore 

Introduction and Objectives or Purpose

Deforestation and land conversion have dramatic consequences to biodiversity and disease emergence, and they are also deep-root-
ed in historical forces involved in environmental injustice. Global guidelines tackling global crises approach these problems using 
top-down policies, which often fail to match local needs and priorities, and are rarely evaluated for local suitability, implications, and 
impacts. Top-down policies commonly serve the needs of the Global North and lack consideration for the local context, while offering 
escape routes to more privileged sectors, and creating a climate of mistrust unfavourable for global negotiations.

Methods

Motivated by the IBPES workshop report on biodiversity and pandemics published in 2020, we reflect on how drivers of zoonotic 
disease emergence are linked to historical injustices and how global initiatives tackling global crises are prone to reproducing colonial 
structures.

Results or Focus

We discuss the importance of horizontal collaborations that acknowledge local governance as a basic strategy to address local needs 
while contributing to global solutions. We highlight a few successful examples of local governance strengthening through horizontal 
and interdisciplinary collaborations, and show how supporting local solutions can build resilience against global crises.

Conclusion or Scope

There is a need for a paradigm shift, when addressing global crises, where local actors have stronger voices in the discussion for 
solutions. Pandemics cannot be prevented and global warming cannot be reduced by carbon markets alone. However, both have 
become part of political agendas with no real benefits to society. We need to start thinking about strategies for mitigation and resil-
ience, which will only succeed through horizontal conversations where Global South actors take the lead. By doing so, prevention 
might come along.

Keywords: Pandemics prevention, IPBES, Global South, Local governance, Resilience
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Rabies Prevention and Control in South-East Asia – application of One Health ap-
proach

Ronello Abila*1 ; Kinley Choden1  
1Sub-Regional Representation for South-East Asia/ World Organisation for Animal Health/ Thailand (ববব) 

Introduction and Objectives or Purpose

Rabies remains endemic in most parts in South-East Asia, however there are few countries (Brunei and Singapore) that remain 
free but are in increasing risks of incursion. The ASEAN Member States with the support of the Tripartite has developed the ASEAN 
Rabies Elimination Strategy (ARES) which is anchored on four pillars : Socio-cultural (S), Technical (T), Organizational (O) and Po-
litical (P). Key in the implementation of  ARES is the Organization pillar which espouses the setting up of One Health coordination 
mechanisms from the national down to community level with involvement not only of the medical and veterinary sectors, but also the 
various stakeholders. 

Methods

Through a series of workshops involving both the public health (AEGCD) and animal health (ASWGL) sectors of ASEAN from 2012 
to 2014,  the ARES was developed and endorsed by the ASEAN Ministers of Health (AHHM) and ASEAN Minsters of Agriculture 
(AMAF) in 2014. In 2015, the ASEAN MS with support from the Tripartite developed the ARES Implementation Plan, and in Decem-
ber 2018 a workshop was held in Hanoi, Vietnam to review ASEAN MS implementation of ARES. A new workplan was developed to 
improve  its implementation rabies control and prevention in ASEAN.

Results or Focus

Then ARES four pillars of STOP has been effective in assisting countries in updating their national rabies strategies. This was rec-
ognise globally with the Tripartite adopting it globally and adding one more pillar on resources (R), making the STOP-R.   The Philip-
pines,  one of the first country to align its national rabies strategy with ARES , and later with global STOP-R, got an endorsement of 
their National Rabies Strategy from the WOAH in May 2021.

In consultation with ASEAN Secretariat and Member States in 2020 and 2021, it was agreed to revise and update the ARES. The 
ASEAN Sectoral Working Group for livestock (ASWGL) during its meeting in June 2022 has requested WOAH to support ASEAN in 
revising then ARES and endorsed the process for  its revision. An ASEAN technical working group  was organised to work collabora-
tively with WOAH in the revision of the ARES.

Conclusion or Scope

COVID-19 pandemic has greatly affected the momentum of rabies control activities in most countries in South-East. There is a need 
to increase advocacy and bring back rabies control in the priorities of the ASEAN MS. With revision of the ARES, and its eventual 
endorsement by both AHHM and AMAF will hopefully bring back that momentum.

A c k n o w l e d g e m e n t 
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Assessment of integrated health of human, animal and environment: a holistic and 
stratified analysis based on global One Health index

Shizhu Li1 2 ; GUO Zhaoyu*1 ; Jiaxin Feng1 ; Jin Chen1 ; Lin Ai1 ; Jingshu Liu2 ; Xiaoxi Zhang2 ; Chunli Cao1 ; Jing Xu1 ; Xiaonong 
Zhou1 2 ; Shang Xia; Jingbo Xue1  
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Introduction and Objectives or Purpose

As part of the global One Health index, the global One Health Intrinsic Drivers index (GOH-IDI) is a framework for evaluating the 
baseline conditions of human health, environmental health, and animal health. This study aim to provides a potential policy assess-
ment tool for policy makers to help them better understand what can be enhanced in the future. This study is to assess the global 
performance in terms of GOH-IDI, analysis the difference under the world bank regional classification, and evauate the relationship 
between GOH-IDI and national economic levels.

Methods

The raw data among 146 countries worldwide were collected from authoritative databases and official reports in November 2021.The 
spatial and classificatory distribution of GOH-IDI were evaluated and identified by descriptive statistic analysis, data visualisations 
and shaping, Shapiro normality test and ridge map. The GOH-IDI was divided into five levels in the form of heat maps and visualised 
with regular heat maps and global maps. The differences under the world bank regional classification are analysed. The relationship 
between GOH-IDI and gross national income per capita was assessed using quadratic regression model. World Bank country classi-
fications by income level are used to evaluate the differences in GOH-IDI performance between countries of various economic levels.

Results or Focus

We evaluated the performance of One Health Intrinsic Driver in 146 countries. The mean (SD) score of GOH-IDI is 52.58 (5.30). Gross 
national income per capita was moderately correlated with GOH-IDI(r= 0.744, P<0.001). High-income countries (HICs) and other eco-
nomic levels are statistically different from each other(P<0.001).

Conclusion or Scope

The GOH-IDI is a crucial tool to evaluate the situation of One Health. There are inter-regional differences in GOH-IDI significantly 
at the worldwide level. GOH-IDI facilitates researchers’ understanding of the multidimensional situation in each country and invests 
more attention in scientific questions that need to be addressed urgently.

Keywords: One Health; Evaluation framework; Economic disparities; Global One Health index
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Strengthening the International Health Regulations through a One Health Approach
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Introduction and Objectives or Purpose

The COVID-19 pandemic demonstrated the critical need for an enhanced multisectoral and multi-institutional collaboration overcom-
ing silos approaches, including the IHR. While the global community has been responding to COVID-19 through a multisectoral ap-
proach, the IHR contains no specific reference to the intersection between human and animal health or to the One Health approach. 
Member States must amend the IHRs to not only respond to novel pathogens, but also to anticipate those threats, including AMR and 
zoonotic disease spillovers.

Methods

Conducting an analysis of the legal solutions to identify opportunities to reframe/amend the IHRs to strengthen a One Health pre-
paredness and response platform, including examples of how amending Articles 5, 14 and 57 of the IHR could strengthen a One 
Health framework. This includes more institutional forms of cooperation of the regulatory frameworks to prevent zoonotic spillovers 
and strengthen surveillance and response.  

Results or Focus

A broad collaboration has been underway to address this for several years. The   
Tripartite, collaboration between the FAO, the WOAH, and the WHO has since 2010, now Quadripartite Cooperation with the addition 
of UNEP in March 2022, is one of the most significant high-level initiatives to strengthen the adoption of the One Health approach to 
human, animal, and environmental health. Rooting these collaborations in international legal frameworks will strengthen the cooper-
ation’s work on prevention, response, and sharing data and information.

Conclusion or Scope

Many existing threats to human health, including zoonotic diseases, food borne diseases, chemical events, radiological events, and 
antimicrobial resistance are complex and require a multisectoral and multistakeholder approach. Member States must ground the 
IHRs to serve as a trusted, legitimate global reference for public, private, and civil society organizations around the world as they 
consider how to trigger their disease surveillance and response. This grounding of the IHR will help to facilitate communication, co-
ordination, surveillance, preparedness, and response among sectors.

Keywords: International Health Regulations; One Health; Prevention and Response; Legal Preparedness; Quadripartite Cooperation
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Understanding illegal wild meat markets and associated health risks in target EU coun-
tries
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Introduction and Objectives or Purpose

Wild meat consumption and trade in the tropics, together with international wild meat exportation, are increasing in frequency due to 
the growing demand from urban centers worldwide. The trade of wild meat has a major impact on both the conservation of hunted 
species and public health, connecting the source countries with those that import this meat illegally. Alarmingly, many of the patho-
gens associated with wild meat have the potential to cause severe consequences for human health, economy, livestock and trade. 

Methods

Our project carried out in 2021-2022 reports on market surveys in Europe, with an “on-the-ground” focus on French markets, lab-
based identifications of pathogens conveyed by analyzing wild meat potentially entering Europe and lab-based identifications of the 
traded species of high conservation concern through DNA-typing of the wild meat. 

Results or Focus

Overall, this study demonstrates that the African diaspora reports a high willingness to pay for wild meat in Europe, with no indica-
tion that there is a generational shift away from this consumption. In line with previous studies, mammals made the majority of the 
513 wild meat samples collected in the European and African markets with rodents and artiodactyls being the most abundant. We 
uncovered a diversity of viruses and bacteria from wild meat specimens using unbiased sequencing technologies. Viruses were 
detected in over half of the investigated sample pools, belonging to 16 different virus strains from 7 different virus families. A total of 
1,421 genera of bacteria could be identified. 

Conclusion or Scope

We stress the urgency of appropriate training and adequate collaboration between health, biosecurity, trade, and environmental 
protection agencies at national and international levels. The wildlife trade will continue to generate major human pandemics without 
appropriate law enforcement strategies. We urge decision-makers to articulate international treaties, actions, and sanctions to 
preserve global health.

Acknowledgement 
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WildHealthNet: A One Health approach to sustainable wildlife health surveillance

Sarah Olson*2  
2Health Program/ Wildlife Conservation Society/ United States 

Introduction and Objectives or Purpose

 
Wildlife and their interfaces with people and livestock are essential surveillance targets to monitor the effects of environmental 
changes on biodiversity and the emergence of new pathogens affecting wildlife, livestock, and human health. However, unbalanced 
investments in One Health have neglected wildlife health surveillance at national and global scales, particularly in lower and middle 
income countries (LMICs) where previous efforts have been limited in scope and duration.

Methods

Building on decades of wildlife health work, and close relationships with environmental sector and One Health partners in over 60 
countries, the Wildlife Conservation Society (WCS) has been developing and implementing WildHealthNet, a new locally-scaled 
multi-pronged One Health approach to establish wildlife health surveillance in LMICs. WildHealthNet utilizes existing capacity in the 
environmental, animal, and public health sectors, and focuses on iterative field implementation and policy development (WildHealth-
Build), capacity building (WildHealthSkills), data collection and management systems (WildHealthTech), and supports management 
actions (WildHealthRespond). 

Results or Focus

WildHealthNet has been piloted in Cambodia, Lao PDR, and Viet Nam to support the development of national wildlife health surveil-
lance systems. Networks included protected area rangers, wildlife rescue centers, livestock and human health sector staff and labo-
ratories, and community members. Surveillance activities detected outbreaks of H5N1 highly pathogenic avian influenza in wild birds, 
African swine fever in wild boar (Sus scrofa), Lumpy skin disease in banteng (Bos javanicus), and other priority endemic zoonotic 
pathogens. In Cambodia and Lao PDR, national plans for wildlife disease surveillance are being signed by governments.

Conclusion or Scope

Cross-sectoral and trans-disciplinary approaches are needed to implement effective and sustainable wildlife health surveillance 
systems at global scale. WildHealthNet responds to the global needs for wildlife health surveillance and supports the OIE Wildlife 
Health Framework objectives, but will require further investments and a consortium approach, where key global stakeholders coor-
dinate and align into a coherent workflow.
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Wildlife and zoonotic disease risk management in China: examine gaps and One 
Health opportunities in scopes, mandates, and monitoring systems
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Introduction and Objectives or Purpose

The utilization of wild animals for commercial trade, farming, and captivity in China represents a critical zoonotic spillover pathway 
with a systematic pattern of human-animal contact. We review current systems for zoonotic disease monitoring, analyze the species 
coverage against known zoonotic disease sources, and present focus areas for further attention to strengthening cross-sectoral pre-
vention and preparedness measures.

Methods

This study reviewed the current laws and regulations, government reports and policy documents, and existing literature on zoonotic 
disease preparedness and prevention across the forestry, agriculture, and public health authorities in China to identify coverage areas 
and gaps.

Results or Focus

Fifty-five known zoonotic diseases (59 pathogens) are routinely monitored under a multi-sectoral system among humans and do-
mestic and wild animals in China. These diseases have been detected in a variety of animals, most of which are transmitted between 
humans and animals via direct or indirect contact and vectors. However, this current monitoring system covers a limited scope of 
disease threats and animal host species, the governance of wild animal protection and utilization, and limited knowledge about wild 
animal trade value chains present challenges for zoonotic disease risk assessment and monitoring and affect the completeness of 
mandates and enforcement.

Conclusion or Scope

A coordinating and collaborative One Health approach among different stakeholders is required to effectively monitor and manage 
disease emergence and transmission risks in the animal value chains. Moreover, pathogen surveillance among wild animal hosts and 
human populations outside the routine monitoring system will fill the data gaps and improve our understanding of future emerging 
zoonotic threats to prevent disease. 
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Identifying future global hotspots of deforestation and biodiversity loss to inform One 
Health risk
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Introduction and Objectives or Purpose

To reduce the risk of future pandemics, efficient forward-looking mitigation measures are needed to halt deforestation and global 
biodiversity decline. Here we aim to identify world regions where a high amount of deforestation and consequent biodiversity loss is 
expected to take in place in future under different climate change and socio-economic scenarios. 

Methods

We link six future (years 2050 and 2100) global gridded maps (0.25° × 0.25° resolution) available from the land use harmonization 
(LUH) database, representing alternative concentration pathways (RCP) and shared socio-economic pathways (SSPs), with the 
countryside species–area relationship model to project the future land use change and consequent species extinctions and phyloge-
netic diversity loss (in million years) for mammals, birds, and amphibians in each of the 804 terrestrial ecoregions and 176 countries 
and compare them with the current (1900–2015) and past (850–1900) rates of biodiversity loss. 

Results or Focus

Future land-use changes are projected to commit an additional 209–818 endemic species and 1190–4402 million years of evolution-
ary history to extinction by 2100 depending upon the scenario with highest diversity loss projected for amphibians. We found that the 
most aggressive climate mitigation scenario (RCP2.6 SSP-1), representing a world shifting towards a radically more sustainable path, 
including increasing crop yields, reduced meat production, and reduced tropical deforestation coupled with high trade, projects the 
lowest land use change driven global biodiversity loss and thus a global momentum towards its adoption can improve One Health.

Conclusion or Scope

Future species extinctions and zoonotic disease spillover risk could potentially be reduced if habitat preservation is incorporated into 
national development plans, especially for biodiverse, low-income countries such as Indonesia, Madagascar, Tanzania, Philippines, 
and The Democratic Republic of Congo that are otherwise projected to suffer a high number of land use change driven extinctions 
under all scenarios.
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based on the Grounded Theory

Shizhu Li; Jiaxin Feng*; Zhaoyu Guo; Jin Chen; Lin Ai; Jingshu Liu; Xiaoxi Zhang; Chunli Cao; Jing Xu; Shang Xia; Xiaonong Zhou; 
Shizhu Li

Introduction and Objectives or Purpose

One Health has become a global consensus to deal with complex health problems. However, the development process of One Health 
practice in various countries is still relatively slow, and there is a lack of systematic evaluation index. The purpose of this study was 
to establish an indicator framework for global One Health Intrinsic Drivers index (GOH-IDI) to evaluate human, animal and environ-
mental health development process globally.

Methods

First, 82 studies were deeply analyzed by a grounded theory method to establish an indicator framework, which was composed of 
three first-level indicators, 19 second-level indicators, and 79 third-level indicators. Then, through semi-structured interviews with 28 
health-related experts, the indicators were further integrated and simplified according to the inclusion criteria of the indicators. Finally, 
a fuzzy analytical hierarchy process was used to assign weights to the indicators, thus, forming the evaluation indicator framework of 
human, animal and environmental health development process.

Results or Focus

An indicator framework for GOH-IDI was formed consisting of three first-level indicators, 15 second-level indicators and 61 third-level 
indicators. There were six second-level indicators for Human Health, of which “Reproductive, Maternal, New-born, and Child Health” 
had the highest weight (20.63%) and “Health Risk” had the lowest weight (13.01%). There were four second-level indicators for 
Animal Health, of which “Animal Epidemic Disease” had the highest weight (31.87%) and “Animal Nutritional Status” had the lowest 
weight (17.36%). Five second-level indicators were set under Environmental Health, among which, “Air Quality and Climate Change” 
had the highest weight (23.82%) and “Hazardous Chemicals” had the lowest weight (17.52%).

Conclusion or Scope

An indicator framework for GOH-IDI was established in this study. The indicators were universal, balanced, and scientific, and estab-
lished a tool for scientifically measuring the development level of human, animal and environmental health in different regions globally.
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Introduction and Objectives or Purpose

One Health approach advocates to realize the best health and harmonious symbiosis of human, animal and natural environment 
through cross-border, multi-sectoral and interdisciplinary cooperation. The good governance model is the leading factor for the per-
formance of One Health governance. In order to tackle the complex problems in the One Health governance at global level, the vari-
ation of One Health governance in different countries were analyzed by a set of indicators of assessing specific governance capacity 
within the One Health system.

Methods

The data to calculate OHGI was quoted from various database sources, including from the Food and Agriculture Organization (FAO), 
the World Health Organization (WHO), the World Organization for Animal Health (OIE), and official health-related institutions of var-
ious countries. A total of 17 indicators at three levels, including 8 indicator, 19 sub-indicators, were employed in the OHGI system 
to comprehensively evaluate the capacity of OHGI in 146 countries.

Results or Focus

Among the 146 countries scored in OHGI system, the average score for all countries was 34.11. The countries with higher OHGI 
scores largely come from Europe and Central Asia, East Asia and the Pacific and North America, while countries with the lower OHGI 
scores are almost from Sub-Saharan Africa. Six countries scored more than 65 points, indicating that these countries are relatively 
mature in most aspects of One Health governance. 

Conclusion or Scope

Good governance on One health is an important indicator to measure One Health governance capacity. The political stability, the level 
of rule of law and economic conditions in different regions are significantly correlated with the One Health governance capacity. Ac-
tions need to be taken urgently to close the gap of One Health governance between different regions. 
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ZOONOTIC EMERGING INFECTIOUS DISEASE PRESENCE IN CONFLICT ZONES 
AND THE PREPAREDNESS OF HUMANITARIAN ACTIONS
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Introduction and Objectives or Purpose

Infection control in humanitarian situations is dictated to by emergency nature, environment, population vulnerability, and social de-
stabilization. Consequently, health advice must be clear and actions expeditious. This research assessed humanitarian approaches 
to mitigating emerging zoonotic infectious diseases (EIDs) without an effective medical countermeasure (MCM).

Methods

International Committee of the Red Cross (ICRC) activity in zones of military conflict was registered as of February 12, 2022. Using 
data from the Centers for Disease Control and Prevention (CDC), the activity areas were correlated to epidemiological reports of 
zoonotic disease from January 1, 2012, to February 12, 2022, to determine risk. All epidemiological reports on diseases with an 
approved MCM were then excluded to enhance vulnerability. The zoonotic disease identified were reviewed within the emergency 
public health guidelines from ICRC-Johns Hopkins, Oxfam, Sphere, United Nations High Commissioner for Refugees (UNHCR), and 
the World Health Organization (WHO). 

Results or Focus

As of February 12, 2022, the ICRC was active in conflict zones of 20 countries. In these areas, 25 viral diseases without an approved 
MCM were identified; 23 had a zoonotic and One Health implication, transmitted by multiple vectors with the potential to bypass 
stringent humanitarian water, sanitation, and hygiene (WASH) controls. Additionally, seven of the zoonotic viral diseases exhibited 
interhuman transmission with two capable of aerosol transmission. 

Conclusion or Scope

The appraised humanitarian guidance had little mention of methods of vector control beyond simple barrier methods. Pest control 
guidance and animal husbandry advice was lacking, differential diagnosis between hemorrhagic fevers or diseases transmitted by 
mosquitoes was limited, with minimal mention of appropriate triage. The inclusion of vector considerations of One Health approaches 
and associated Susceptible-Infected-Recovered (SIR) Modeling would better inform humanitarian responders on how to prepare for 
zoonotic threats and reduce disease burdens in migratory and vulnerable populations.  

Keywords: Humanitarian; conflict; zoonotic disease; preparedness; vectors
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Equitable Access to Vaccines: The Role of Intellectual Property Licensing and Technol-
ogy Transfer Agreements
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Introduction and Objectives or Purpose

Covid-19 vaccines were developed at an astounding speed, yet low- and middle-income countries (LMICs) have had to wait longer 
to receive them. As intellectual property (IP) legal protections prohibit the copying of new vaccines, critics have blamed IP rules for 
this delay. Indeed, at the WTO, there have been discussions over a TRIPS waiver.

Many experts argue, however, that waiving IP protections alone would not achieve the desired goal. Rather, the main bottleneck in 
LMICs is the lack of production capacities, including specialized facilities, technical know-how and trained staff. In his book “How 
to Prevent the Next Pandemic”, Bill Gates makes the case that the conclusion of technology transfer agreements between vaccine 
developers and LMIC manufacturers is key to any future vaccine global strategy.

During Covid-19 only few vaccine developers and LMIC manufacturers concluded such agreements. Three prominent examples 
are AstraZeneca’s agreements, such as with Fiocruz (Brazil), Novavax’s agreement with the Serum Institute (India), and Johnson & 
Johnson’s agreements with manufacturers in India and South Africa.  

Against this background, the first objective of this study is to study these cases and to examine how and why they were concluded, 
and whether they have been effective in speeding up production and access. The second objective is to draw lessons from these 
experiences for a future regional or global vaccine strategy. 

Methods 
Desk research and interviews.  

Results or Focus

The paper will derive insights for the development of new international best practices on IP and technology transfer. Such best prac-
tices could be considered in the context of WHO pandemic treaty negotiations, or by other regional or international initiatives, such 
as CEPI. 

Conclusion or Scope

There is a need to adopt international or regional best practices on IP and technology transfer. 
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Introduction and Objectives or Purpose

The apparent failure of global health security to prevent or prepare for the COVID-19 pandemic has highlighted the need for closer 
cooperation between human, animal (domestic and wildlife) and environmental health sectors. However, the vast number of institu-
tions, processes, regulatory frameworks and legal instruments with a direct and indirect role in the global governance of One Health, 
has led to a fragmented global multilateral health security architecture.

Methods

We used a grounded theory approach to identify and evaluate the structures and processes underpinning the global and regional 
governance of One Health, with a focus on legal and financial frameworks.

Results or Focus

We explore four challenges: first, the sectoral, professional and institutional silos and tensions existing between human, animal and 
environmental health; second, the challenge which the international legal system, state sovereignty and existing legal instruments 
pose for the governance of One Health; third, the power dynamics, and asymmetry in power, between countries represented in multi-
lateral institutions and its impact on priority-setting; fourth, the current financing mechanisms which predominantly focus on response 
to crises, and the chronic underinvestment for epidemic and emergency prevention, mitigation and preparedness activities. We illus-
trate the global and regional dimensions to these challenges and how they relate to national needs and priorities, through three case 
studies on compulsory licensing, the governance of water resources in the Lake Chad basin and the desert locust infestation in East 
Africa. Finally, we propose 12 recommendations for the global community to address these challenges. 

Conclusion or Scope

Despite its broad and holistic agenda, One Health continues to be dominated by human and domestic animal health experts. Sig-
nificant efforts must be made to address the socioecological drivers of health emergencies. These drivers include climate change, 
biodiversity loss and land use change and therefore require investment, capacity building and integration of other sectors and 
professionals beyond health.

Keywords: governance; one health; zoonoses; global health security; international law
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Introduction and Objectives or Purpose

The devastating consequences of COVID-19 have shed light on the multi-faceted dynamics of infectious threats that defy overly 
simplistic and narrow conceptions of risk and countermeasures that focus exclusively on response. Our current approach to global 
preparedness overlooks structural “upstream” forces that cross social, technological, economic, environmental, and political (STEEP) 
domains that shape health and wellbeing. This project identifies key upstream variables and their measurable indicators for global 
monitoring across STEEP and the four dimensions of risk: prevention, preparedness, response, and recovery (PPRR).

Methods

Using the social determinants of health (SDH), PPPR, and STEEP frameworks, our methodology employs a four-pronged approach:

·	 a two-step review process of the literature consisting of literature scans and five rapid scoping reviews for each STEEP pillar;

·	 identification of key upstream determinants and measurable indicators by assessing existing COVID-19 models;

·	 consultative exercises with experts through a Delphi process; and

·	 triangulation and triaging of indicators towards a “clean fifteen”: a narrow set of 15 baseline indicators (proxies for upstream 
factors) for immediate global monitoring that bear on risk. 

Results or Focus

Our findings include a list of non-exhaustive but key upstream determinants (n=40) as well as associated indicators (n=300+) that 
drive risk at varying rates across STEEP. Inequity has emerged as a significant variable that exacerbates risk of health emergencies. 
The final 15 indicators, selected for immediate monitoring, emerged as important proxies for the following upstream determinants:

-Social: social inequity, individualism, global connectedness;

-Technological: social media and misinformation, digital connectivity, biomedical innovations;

-Economic: economic development, economic inequality, social program financing;

-Environmental: climate change, agricultural and farming practices, built environment;

-Political: governance, public trust, conflict, instability & violence. 

Conclusion or Scope

Investing in monitoring of structural upstream factors (especially if difficult to measure, such as inequity) is vital to further our under-
standing of risk, and implement an effective global surveillance architecture.

Acknowledgement    Our sincerest thanks to GPMB.
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The genomic epidemiology of hypervirulent Klebsiella pneumoniae causing blood-
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Introduction and Objectives or Purpose

Klebsiella pneumoniae (Kp) is one of the leading causes of bloodstream infections (BSIs) globally, associated with significant mor-
tality. There are two distinct pathotypes of Kp: the classical Kp and the hypervirulent Kp (hvKp). HvKp is typically associated with 
severe community-acquired infections and a hypermucoid phenotype. Although hvKp isolates are often antimicrobial sensitive, the 
emergence of multidrug-resistant hypervirulent Kp  poses a serious global health threat. The circulation, antimicrobial resistance 
(AMR) and genetic diversity of hvKp in endemic settings are generally understudied. This study aimed to reveal the epidemiology and 
population genetics of hvKp causing BSIs in Vietnam. 

Methods

Realtime-PCR targeting four virulence genes (iucA,rmpA,rpmA2,iroB) was used to screen for hvKp isolates from a collection of 700 
Kp BSI isolates at Hospital for Tropical Diseases in HCMC, Vietnam between 2010 and 2020. 109 hvKp isolates were identified and 
genome-sequenced. SNPs were identified using RedDog pipeline and phylogenetic tree was reconstructed using IQ-TREE. MLST, 
virulence/AMR genes, O and K antigens were identified using Kleborate and Kaptive. 

Results or Focus

Our genomic analyses confirmed that all hvKp isolates carried at least two virulence genes including iucA. We identified 17 sequence 
types (STs), of which ST23 (56.7%), ST65 (9.3%), ST86 (8.2%) were most dominant. Hypervirulent phenotype was not restricted to 
K. pneumoniae, but also identified in other Klebsiella species. K1 (55.7%) and K2 (22.7%) capsular types were predominant, followed 
by K20/K54/K5/K16/K5/K15. Most hvKp isolates were susceptible to antibiotics; however, ESBL-producing hvKp were detected within 
ST23, ST65 and ST268. Phylogenetic analysis revealed multiple introductions of hvKp ST23 followed by endemic circulation. 

Conclusion or Scope

In conclusion, we found a high prevalence of hvKp causing BSIs in Vietnam. ST23 (K1) was predominant; however, hvKp exhibiting 
diverse genotypes/capsular types were evident. ESBL-producing hvKp isolates were detected. Routine surveillance and tracking the 
emergence of AMR in hvKp are crucial to inform effective control measures and treatment. 

Keywords: Hypervirulent Klebsiella pneumoniae; ST23; hypermucoid ; bloodstream infections; Vietnam; 
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) possesses a multidimensional (social, economic, and environmental) challenge encompassing the 
food production system, influencing human and animal health. The One Health concept captures this scope by providing an avenue 
for the inextricable linkage and interdependence involving the health of people, animals, and the environment. Antibiotics, antibiotic 
residues, antibiotic-resistant bacteria (ARB), and related AMR genes (ARGs) are assumed to present in the natural environment and 
disseminate resistance to fresh produce/vegetables and thus to human health upon consumption. The spread and transmission of 
AMR, including the environment discussed intensively, and pathways and routes have been mapped, emphasizing the importance of 
integrating the environment in risks of AMR transmission. Therefore, this study aims to investigate the role of vegetables in the spread 
of AMR through an agroecosystem exploration from a One Health perspective in Ahmedabad, India. 

Methods

The proposed study adopts a mixed-method approach. First, a systematic review to document the prevalence of ARB and ARGs on 
fresh produce in South Asia; second, agriculture farmland surveys to collect the general agriculture farming practices and the data on 
common vegetables consumed raw by the farm-dependent households. Third, using standard microbiological and molecular meth-
ods, the vegetable and soil samples analysis for the presence or absence of ARB and ARGs. 

Results or Focus 
A mixed-method approach from the One Health lens to understand the spread of ARB/ARGs through the agroecosystem in India. 

Conclusion or Scope

This unique study attempts to provide an insight into the current state of ARB/ARGs contamination of fresh produce/vegetables and 
assists in identifying the relevant strategies for effective control and prevention of the spread of AMR. There is immense scope to 
conduct a similar type of mixed-method study to explore the AMR transmission across species from the One Health perspective in 
the global south. 

Keywords: Antimicrobial resistance, antibiotic-resistant bacteria, antibiotic-resistant genes, vegetables, fresh produce, agroecosys-
tem, one health



Antimicrobial Resistance (AMR) 

155

Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and 
the environment: Genomic data linking transmission between the different reservoirs 
Abstract No: 15222

The antimicrobial resistance profile of non-typhoidal Salmonella (NTS) detected within 
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Introduction and Objectives or Purpose

This study describes the phenotypic and genotypic antimicrobial resistance profile of non-typhoidal Salmonella detected within stool 
of healthy humans, animals and environmental samples at households in Malawi.

Methods

Stool was collected from humans and animals at 30 households within two study sites in Malawi at three time points between No-
vember 2018-December 2019. Samples were collected from humans, animals (poultry, livestock, domestic animals, peri-domestic 
wildlife) and environmental swabs taken.

Selective bacterial culture and qPCR analysis were carried out. PCR positive samples underwent whole genome sequencing (WGS) 
and phenotypic antimicrobial susceptibility testing (AST) using the disc diffusion method to nalidixic acid, chloramphenicol, tetracy-
cline, streptomycin, cefpodoxime and ampicillin. Genotypic analysis of AMR determinants was carried out using AMRFinderPlus.

Results or Focus

Selective culture was carried out on 2,080 samples. 234 samples were positive for NTS following qPCR (11.2% positivity).

Phenotypic AST demonstrated 294/838(35.1%) isolates were fully susceptible to all antimicrobials tested. 373/838(44.5%) were re-
sistant to 1 antimicrobial. 29/838(3.5%) isolates were multidrug resistant. There was minimal associations of phenotypic AMR profile 
to host category or species.

Genotypic investigation showed four different AMR determinants within 47 genomes in the dataset of 227 genomes (20.7%). No 
genomes contained more than 1 AMR determinant, 180 genomes (79.3%) contained no AMR determinants. The most common AMR 
gene was fosA7(36/227, 15.9%). Three genomes contained a variant of fosA7; fosA7.7. Four qnrB19 genes were found to be located 
on plasmid contigs. The plasmids carrying the qnrB19 genes are identified as rep cluster 2355, all within S. Typhimurium ST19. Four 
nonsynonymous mutations of gyrB were detected in four genomes, on chromosomal contigs of S. Typhimurium ST19.

Conclusion or Scope

Encouragingly, low levels of phenotypic and genotypic antimicrobial resistance are currently detected within NTS isolates from hu-
mans, animals and the environment from households in Malawi.  

Acknowledgement 
Many thanks to the participants for taking part in this study.

Keywords: Salmonella, AMR, phenotypic, genotypic



Antimicrobial Resistance (AMR) 

156

Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and 
the environment: Genomic data linking transmission between the different reservoirs 
Abstract No: 15263
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Introduction and Objectives or Purpose

Extended-spectrum β-lactamase (ESBL) -producing Enterobacteriaceae are emerging globally in causing community-acquired infec-
tions and are widely found in all “One Health” sectors. The isolation and genomic characterization of ESBL-producing Enterobacteri-
aceae have been done in humans, food, wild animal, and aquatic environment in Singapore. However, few studies have pooled their 
whole genome sequencing (WGS) data together and investigated them from a “One Health” perspective. Therefore, the objectives 
of this study are 1) characterization of ESBL-producing Enterobacteriaceae with bioinformatic approaches and understanding the 
genomic relatedness of organisms from different sources. 2) finding the conserved gene cluster circling in all One Health sectors, 
mediating ESBL transmission in Singapore. 

Methods

The WGS data from eight published studies performed between 2010 to 2019 in Singapore covering food, animal, humans and the 
environment were pooled together and subjected to in silico typing, phylogenetic analysis, mobile genetic elements (MGEs) and 
acquired resistance genes (ARGs) annotation. All the analyses were performed with relevant R packages and databases, including 
ResFinder, plasmidFinder, ISFinder et al. 

Results or Focus

In total, 641 strains were included in the WGS analysis. Phylogenetic analysis has revealed a distinguishable sequence type (ST) 
distribution among different sources. Eight beta-lactamase genes were shared by all “One Health” sectors. CTX-M-15 (proportion ~ 
33%) and CTX-M-55 (proportion ~14%) were the most prevalent ESBL gene in humans and non-human sources, respectively. They 
are both located on a conserved ISEcp1-CTX-M-WbuC-like cluster which can be mobile between sources and species. 

Conclusion or Scope

In summary, ESBL-producing strains show limited similarity among different sources. However, from a gene-based perspective, the 
non-human sources are reservoirs for CTX-M ESBLs, which are mobilized on the ISEcp1-CTX-M-WbuC-like cluster. This cluster can 
be used as a genetic indicator to monitor resistance transmission within and between sources, including humans. 
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Introduction and Objectives or Purpose

Salmonella Typhi (S. Typhi) causes typhoid fever, a significant healthcare concern in humans. Antimicrobial resistance in S. Typhi 
challenges therapeutic treatment. The global reports showed that blaTEM-1 was the most common beta-lactam resistance gene in Sal-
monella enterica. The objective of this study was to investigate the genetic environment of blaTEM-1 to gain understanding about gene 
arrangements and its dissemination.

Methods

We downloaded global Salmonella metadata from NCBI Pathogen Detection project with screened antimicrobial resistance genes 
(AMRPlusFinder). From metadata, we selected S. Typhi that carried blaTEM-1 gene and the raw data (n=2,476) of S. Typhi were down-
loaded and assembled with bioinformatic tools. SISTR for confirming serovar, MLST for finding ST-type, PlasmidFinder for finding 
plasmids, and MobileElementFinder for finding mobile genetic elements were used. Then, the genomic context of blaTEM-1 was ana-
lyzed with Frankophile.

Results or Focus

S. Typhi was mostly isolated from humans (63.3%) and unidentified sources (36.4%). All S. Typhi were divided into 2 common 
ST-types, ST-1 (87.8%) and ST-2 (11.9%). The most common resistance determinant profile was aph(3’’)-Ib,aph(6)-Id,blaTEM-1,ca
tA1,dfrA7,gyrA_S83F,sul1,sul2 (25.7%). The common plasmid replicons were IncHI1B (27.0%), IncHI1A (26.9%), IncFIB(pHCM2) 
(16.4%) and IncFIA(HI1)( 7.7%). We found several mobile genetic elements-MITEEc1 (100%), ISSen6 (99.9%), ISSty2 (99.9%,) 
and IS26 (88.4%). When focusing on genetic environment of blaTEM-1 gene, there were 5 main patterns of blaTEM-1 arrangement: (1) 
tnpR+blaTEM-1+hns (2) tnpR+blaTEM-1+sul2 (3) (ISEcp1)+tnpR+blaTEM-1+ aph(3’’)−Ib+aph(6)−Id, (4) tnpR+blaTEM-1+tetR and (5) IS26+t-
npR+blaTEM-1+IS26

Conclusion or Scope

Our results indicated that blaTEM-1 gene in S. Typhi could be found in various arrangements. At least two Insertion sequences (ISEcp1 
and IS26) are involved in dissemination of this gene in S. Typhi affecting beta-lactam resistance worldwide.
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Introduction and Objectives or Purpose

Metagenomic sequencing has been utilized for surveillance of global antimicrobial resistance (AMR) gene dissemination in sewage 
and pig feces, thus enabling real-time monitoring of the AMR load in a country. Single-cell metagenomic sequencing is a powerful 
complementary approach to shotgun metagenomic approach due to the bottlenecks of metagenomic sequencing, such as difficulties 
to separate contigs belonging to closely related organism. Here we used microfluidics to obtain high-throughput single cell metage-
nomic sequencing within complex matrixes fsuch as sewage and pig feces. 

Methods

In our study, we obtained 1738 single-cell amplified genome (SAG) library with at least 1e+5 reads per cell in deep sequencing and 
with 7971 SAG library with at least 1e+4 reads per cell in shallow sequencing.

Results or Focus

We are currently exploring the possibilities and limitation of different computational methods and analyses on the single cell metag-
enomics data in order to (i) link AMR genes to single cells within the sewage and fecal samples, (ii) investigate the possibility of 
obtaining intra-species diversity within microbiomes, (iii) identify AMR genes that are related to horizontal gene transfer in the single 
amplified genomes (SAGs) and (iv) building a database of dark matter from the sewage and pig feces sample. This will allow for more 
comprehensive microbiome analyses to identify individual bacterial strains that are potential major players in AMR emergence and 
distributions in complex matrices,

Conclusion or Scope

We presented possible computational methods to reveal strain-resolved phylogenies and direct link of AMR genes to single bacteria cell 
using SAGs data. Few challenges remain in the analysis and interpretation of single-cell meta genomics data. For example, uneven se-
quence coverage due to multiple displacement amplification(MDA), possible contamination with doublet cells, and the genome assem-
bly of different data that can be obtained through deep sequencing of a few cells vs shallow sequencing of many cells within a sample. 
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is a significant public health threat that should be tackled using One Health approach. Colistin is not 
available in Laos to treat human infections, only for animal treatment. The first report of colistin-resistant E.coli in human in Laos was 
in 2012, possibly acquired by horizontal transmission from a pig. However, it is unknown when colistin resistance in E.coli emerged 
and what the proportion of invasive isolates in humans is. Therefore, this study seeks to investigate colistin-resistant Escherichia coli, 
determine the prevalence, characterize antimicrobial susceptibility, and detect their genes from pigs and humans in Laos.

Methods

To investigate this, between August and November 2022, we will study up to 1900 samples from pigs and humans in Laos. Rectal 
swabs from approximately 900 domestic pigs and 1000 stored E.coli isolates from blood cultures from patients from all over Laos 
admitted to Mahosot Hospital between 2000 to 2022 will be included. Potential colistin-resistant E.coli isolates will be identified using 
selective colistin chromogenic agar. The minimal inhibitory concentration will be calculated for all isolates that grow on the selective 
agar using microbroth dilution (ComASPTM Colistin, Liofilchem®) following EUCAST guidelines. The clinical breakpoint for defining 
colistin resistance will be >2 mg/liter. Isolates will also be tested by Real-Time Polymerase Chain Reaction to detect plasmid-medi-
ated genes (mcr-1, mcr-2, mcr-3). 

Results or Focus

We will present data on colistin-resistant E.coli in humans and pigs in Laos from representative regions of the country and describe 
when colistin resistance in clinical invasive isolates emerged. Demographic and geographic results will be analyzed to show trends 
and risk factors for resistance.

Conclusion or Scope

Results will provide evidence of a link between colistin use in animals and invasive human infection and may inform policies for anti-
biotic usage both in the human and animal sectors.

Acknowledgement 
  

Keywords: Colistin resistance; E.coli; Laos; One Health; antimicrobial resistance



Antimicrobial Resistance (AMR) 

160

Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and 
the environment: The impact of human-animal interaction on AMR transmission 
Abstract No: 14673

Detection of MDR/ESBL Salmonella and Campybalocter spp in poultry and Domestic 
Pigeons in North-central Nigeria: The One Health implication 

Aliyu Haruna*1  
1Life Sciences/ Africa Center of Excellence for Mycotoxin and Food Safety (ACEMFS) Federal University of Technology, Minna, 

Niger State/ Nigeria 

Introduction and Objectives or Purpose

Salmonella and Campylobacter infection are the leading global burden foodborne diseases. In 2010, WHO estimated 78 million 
illnesses and 59,153 deaths in humans to be associated with foodborne non-typhoidal S. enterica, while food-borne Campylobacter 
spp. caused more than 95 million illnesses and 21,374 deaths in humans. poultry meat has been identified as one of the most import-
ant food vehicles for non-typhoidal Salmonella spp. and Campylobacter spp. This study investigated the presence of Salmonella and 
Campylobacter species in commercial poultry and domestic pigeon.

Methods 
A cross-sectional study was conducted in North-central Nigeria. We collected 192 pigeons and 121 chicken cloacal swab samples 
and analyzed using standard bacteriological methods. Polymerase Chain Reaction (PCR) was used to detect Salmonella invA 
virulence gene presence. Antibiotic susceptibility profiling for multidrug resistance isolates was performed using Kirby-Bauer disk 
diffusion method. ESBLs genes were determined using multiplex PCR.

Results or Focus

Multidrug resistance was observed in 100% Salmonella and Campylobacter isolates, all with multiple antibiotic resistance index 
of ≥ 0.20. Resistance profiles of MDR Salmonella species ranged from 7 to 20 antibiotics. One isolate was resistant to the highest 
number of antibiotics and was sensitive to imipenem, fosfomycin, and nitrofurantoin. invA virulence and ESBL genes: blaTEM and 
blaSHV were detected in Salmonella isolates. MDR and ESBL-Salmonella and Campylobacter isolates were detected in chickens 
from commercial birds.

Conclusion or Scope

Inappropriate antibiotic usage and poor biosecurity measures were observed. Health education of the farmers on antimicrobial stew-
ardship should be promoted. One Health approach, a multidisciplinary concept, should be adopted for control and prevention through 
surveillance and antibiotic susceptibility profiles monitoring of MDR Campylobacter, Salmonella strains emergence and spread along 
human-poultry-environment interface. This will assure food safety, food security, public and environmental health.
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Prevalence of carbapenem resistance and its potential association with antimicrobial use in hu-
mans and animals in rural communities in Vietnam
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Introduction and Objectives or Purpose

Background

Vietnam is a hotspot for antimicrobial resistance; however, little is known on the prevalence of carriage of carbapenem resistance 
in non-hospitalized humans and in animals. Carbapenem-resistant Enterobacteriaceae (CRE), particularly Escherichia coli (CREC) 
and Klebsiella pneumoniae (CRKP) and also Acinetobacter baumannii (CRAB) are emerging threats worldwide.

Purpose

(1) Investigate the prevalence of carriage of carbapenem-resistant bacteria among livestock and in-contact humans in the Mekong 
Delta (Vietnam) and its potential relationship with antimicrobial use; and (2) the genetic determinants of carbapenem resistance in 
CREC/CRKP/CRAB in this area.

Methods

Methods

Samples were collected from humans (n = 652), chickens (n = 237), ducks (n = 150) and pigs (n = 143) in 400 small-scale farms in the 
Mekong Delta of Vietnam. Samples (rectal swabs, faecal swabs) were investigated for carriage of CRE/CRAB and were further char-
acterized phenotypically and genotypically.

Results or Focus

Results

The prevalence of CRE isolates in human rectal swabs was 0.6%, including 4 CREC and 1 CRKP. One pig was infected with CREC 
(prevalence 0.7%). CRAB was isolated from chickens (n = 4) (prevalence 2.1%) and one duck (prevalence 0.7%). CRKP was isolated 
from a human who was also colonized with CREC. The CRKP strain (ST16), from a participant with pneumonia under antimicrobial 
treatment, genetically clustered with clinical strains isolated in a hospital outbreak in southern Vietnam. The prevalence of CRE was 
higher among humans that had used antimicrobials within 90 days of the sampling date than those had not (4.2% versus 0.2%) 
(P = 0.005). All CRE/CRAB strains were MDR, although they were susceptible to colistin and neomycin. The carbapenemase genes 
identified in study strains were bla NDM and bla OXA.

Conclusion or Scope

Conclusions

The finding of a CRKP strain clustering with previous hospital outbreak raises concerns about potential transmission of carbapen-
em-resistant organisms from hospital to community settings or vice-versa.
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PROMOTION OF SAFE-FOOD TO CONSUMERS OF MILK AND DAIRY PRODUCTS 
AT KIBAHA TOWN COUNCIL (KTC) – TANZANIA
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Introduction and Objectives or Purpose

A cross-sectional baseline survey was conducted at Kibaha Town Council (KTC), Pwani Region (Tanzania), to assess awareness 
and practices of smallholder dairy producers towards antimicrobial use (AMU), a major cause of food-borne antimicrobial resistance 
(AMR) in the livestock production systems. The aim was to improve consumers’ confidence towards consumption of milk and other 
dairy products. 

Methods

Quantitative data were collected from a total of 30 randomly selected respondents from a sampling frame of households keeping dairy 
cattle in 3 administrative wards of Tumbi, Picha ya Ndege and Maili-Moja. Structured questionnaire was administered through face to 
face conversation between the interviewer and the interviewees. Six other respondents participated in the Focus Group Discussions 
(FGDs) for qualitative data collection. The quantitative data were analysed using the statistical package for social science (SPSS, 
Version 16) and MS Office Excel 2010 for window packages. 

Results or Focus

There were more male respondents (63.3%) than female whereas the level of education was primary (46.7%), secondary (33.3%) 
and tertiary level for remaining 20%. About 76.6% of them were using antimicrobials to treat lactating dairy cows, mainly Oxytetracy-
cline (OTC 20%), Penicillin and Peni-Strep. About half of male respondents (53.3%) used antimicrobials compared to female (23.3%). 
Respondents with tertiary education rarely administered antimicrobials themselves. The common diseases being treated were diar-
rhea (46.7%), mastitis (43.3%) and respiratory diseases (36.7%). A proportion of milk from animals treated with antimicrobials was 
fed to calves (33.3%), sold to milk collection centres (26.7%) where it goes through normal value chain, fed to other animals (26.7%) 
and little was consumed by the family at home (6.7%).

Conclusion or Scope

In conclusion, the dairy producers administer antimicrobials themselves even when the animals are being milked and thereby, pos-
ing health challenges among the milk consumers. We advise dairy producers to avoid the unnecessary AMU.
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Expert consensus on use of high importance antimicrobials in animals
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Introduction and Objectives or Purpose 
This study aims to develop expert consensus across veterinary and medical fields on the circumstances under which antimicrobials 
with high importance to human health can be used in animals.  This will help guide future policy direction to reduce the develop-
ment of antimicrobial resistance.

Methods

This study used the Delphi method to develop consensus. Three online surveys were distributed over seven months to pre-selected 
participants from Australia and overseas who were considered experts in relation to antimicrobial stewardship, antibiotic resistance, 
or a related discipline, for example, infection prevention, microbiology, or public health.  The initial response rate was 38% (n=45). 
Subsequent surveys presented a summary of responses where there was not consensus and asked participants to re-evaluate 
their response with the aim of building consensus.

Results or Focus

Consensus was reached on several items including which antimicrobial importance rating system should be used, the use of 
prescribing guidelines, and the role of culture and susceptibility testing.  It was agreed that if high importance antimicrobials are 
used, certain parameters including justification must be recorded and use of high importance antimicrobials not registered for use in 
animals must be reported for surveillance and auditing purposes. Consensus was not reached on whether use should be allowed in 
critically ill animals or after treatment failure if no culture and sensitivity testing had been performed.

Conclusion or Scope

Achieving consensus on these items means countries, particularly Australia, can use this evidence to implement policy changes 
and provide targetted education and other supports for antimicrobial stewardship, with increased confidence.  Even among experts, 
there are differing views about the circumstances in which high importance antimicrobials can be used in animals.
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Utility of oligodeoxynucleotides containing CpG motifs as an alternative to antibiotics 
against Escherichia coli and Salmonella infections in broiler chickens
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Introduction and Objectives or Purpose

Antimicrobials have been used in feeds in sub-therapeutic doses in food animal species for many decades to enhance feed effi-
ciency, promote growth, and improve animals’ health. The poultry industry needs alternatives to antibiotics as there are growing 
public concerns about the emergence of antimicrobial resistance owing to antimicrobial use. We have reported that the administra-
tion of synthetic DNA containing CpG motifs (CpG-ODN) can protect against bacterial pathogens such as E. coli and S. typhimuri-
um infections in chickens. The objective of this study was to compare the immunoprotective effects of CpG-ODN against Escherich-
ia coli infection versus commonly used therapeutic antibiotics. 

Methods 
Day-old broiler chicks were divided into five groups. The chicks in group 1 received a single dose of CpG-ODN by the intramuscular 
route on day four (D4) post-hatch (PH). The group 3 chicks received tetracycline antibiotics during D9-D13 in drinking water, and 
the group 4 chicks got sodium sulfamethazine on D9, D10, D15 post-hatch in drinking water, and the group 5 chicks were adminis-
tered saline D4 PH. We challenged all the groups with E. coli (1 × 105 or 1 × 106 cfu/bird) on D8 post-hatch through the subcutane-
ous route. 

Results or Focus 
Our data demonstrated that the CpG-ODNs protect neonatal broiler chickens against lethal E. coli septicemia like the tetracycline 
or sodium sulfamethazine. The flow cytometry analysis revealed enrichment of immune cells in the CpG-ODN group and a marked 
decrease in macrophages and T-cell numbers in antibiotics treated groups indicating immunosuppressive effects. Our data showed 
that like therapeutic antibiotics, CpG-ODNs reduced clinical signs, decreased bacterial loads, and induced protection in chicks 
against E. coli septicemia. Unlike therapeutic antibiotics-induced immunosuppressive effects, CpG-ODN caused immune enrich-
ment by increasing chicken immune cells recruitment. 

Conclusion or Scope

Furthermore, this study highlights that although therapeutic antibiotics can treat bacterial infections, the ensuing immunosuppressive 
effects may negatively impact the overall chicken health. 
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MULTIDRUG-RESISTANT SALMONELLA ENTERICA SEROTYPE KENTUCKY ST198 
IS WIDELY DISTRIBUTED ACROSS POULTRY FARMS IN NIGERIA
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Introduction and Objectives or Purpose 
Multidrug-resistant foodborne pathogens such as Salmonella spp. present a significant risk to public health. The globally distributed 
Salmonella ser Kentucky ST198 lineage is associated with multidrug-resistance to key antimicrobials, including ciprofloxacin, and 
constitutes an ongoing risk to public health worldwide. Although ST198 has been reported in Nigeria there is limited information on 
its distribution and diversity.

Methods 
Sixty-six Salmonella Kentucky ST198 isolates collected from 40 poultry layer farms in ten Nigerian States were investigated. Anti-
microbial susceptibility testing was conducted by broth microdilution for 14 antimicrobials and interpreted using EUCAST ECOFF 
values. Whole-genome sequencing was undertaken on 59 isolates to identify AMR genotypes, assess phylogenetic relatedness 
based on core genome Single Nucleotide Polymorphisms, and compare to published genomes.

Results or Focus 
All isolates were resistant to nalidixic acid and ciprofloxacin, due to point mutations in the quinolone-resistance-determining regions 
of gyrA and parC. Six isolates additionally harboured a qnr gene. Most isolates (62/66) were multidrug resistant, and the most 
frequent combination was resistance to nalidixic acid, ciprofloxacin, tetracycline, sulfamethoxazole, and gentamicin. These isolates 
harboured the AMR genes tet(A), sul1, and aac(3)-Id. Nine isolates were resistant to chloramphenicol, correlating with the presence 
of floR or cmlA1. The phylogenetic tree indicated the presence of multiple sub-lineages, with relatedness to different published 
genomes.

Conclusion or Scope

The presence of Salmonella Kentucky ST198 in poultry farms presents an ongoing risk to public health as poultry are a common 
source of human infection, multidrug-resistance is associated with more serious disease, and ciprofloxacin resistant Salmonella meet 
WHO criteria for priority pathogens. Multidrug-resistant ST198 was widely distributed in Nigerian laying hen farms and the different 
sub-lineages were present in many states, but with no clear geographical clustering. These data may indicate multiple introductions 
of ST198 into farms in Nigeria. Strengthened food safety awareness and on-farm mitigation measures can contribute to risk reduction.
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Molecular Detection of Tetracycline Resistance tetA, tetB, tetC, and tetD Gene in Multi-
drug-Resistant Escherichia coli Isolated from Broiler Meat
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Introduction and Objectives or Purpose

Escherichia coli is a versatile commensal that resides in the gastrointestinal tracts of poultry and can contaminate poultry, espe-
cially meat during processing. Multidrug-resistant (MDR) Escherichia coli is a growing concern worldwide. This study estimated the 
prevalence of MDR E. coli and their tetracycline resistance genes in broiler meat obtained from Live Bird Markets (LBM) and Super 
Shops (SS) in Chattogram, Bangladesh.

Methods

405 samples were collected from LBMs and SSs consisting of muscle (n=215) and liver (n=190). Isolated E. coli were screened 
against eight antimicrobials of seven different unrelated groups using the disc diffusion technique. PCR was used to investigate tet-
racycline-resistant isolates for the presence of tetA, tetB, tetC, and tetD genes.

Results or Focus

229 (56.54%; 95% CI 51.56% - 61.43%) samples were found positive with E. coli. Antimicrobial resistance profiling showed the high-
est resistance against sulphamethoxazole trimethoprim 88.65% (95% CI 83.81% - 92.45%) followed by tetracycline 86.90% (95% 
CI 81.82% - 90.92%), ampicillin 82.53% (95% CI 76.99% - 87.22%), and ciprofloxacin 60.70% (95% CI 54.04%- 67.06%). E. coli 
isolates were also variably resistant to Cephalexin 37.12% (95% CI 30.85 - 43.73%), Gentamycin 32.31% (95% CI 26.30 - 38.79%) 
and colistin sulfate 20.52% (95% CI 15.49% - 26.34 %). Most (84.4%: 95% CI 78.62% - 89.16%) of the tetracycline resistance isolates 
encoded tetA.

Conclusion or Scope

This study revealed significant contamination of broiler meat with multidrug resistance E. col. Findings related to tetracycline resis-
tance are particularly pertinent to Bangladesh and would aid in reducing the growing risks of broiler-associated pathogens. Appropri-
ate control measures should be developed and implemented involving the rational use of antimicrobials in poultry farming systems to 
mitigate the risk of this multidrug resistance zoonotic pathogen from foods of animal origin to protect public health.
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Modelling the impact of antimicrobials on the chicken gut microbiome and the dynamics 
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Introduction and Objectives or Purpose

Antimicrobials, such as colistin, have been used globally in livestock production and an increase in the prevalence of mediated colis-
tin resistance (mcr) genes in both animals and humans has led to its ban in some countries, including China. Paralleled to this, the 
consumption of chicken meat has increased considerably. Using a modelling approach, this study aims to assess the transmission 
dynamics of colistin-resistant and susceptible strains of E. coli within chicken flocks in South and South-East Asia and how it is im-
pacted using antimicrobials.

Methods 
Multi-strain compartmental models were developed to simulate the dynamics of colistin-resistant and susceptible strains of E. coli 
within a chicken flock, with and without antimicrobial administration. They allowed for co-infection of chickens by multiple strains. 
Two different bacterial transmission routes were considered: direct contact and mediation through the environment. Transmission 
parameters were estimated by fitting the model to in vivo experimental infection data using a Bayesian Markov Chain Monte Carlo 
framework.

Results or Focus

The parameterised model will then be adapted to production in South-East Asia, based on antimicrobial usage estimated through 
questionnaire-based surveys. Model predictions will be compared to results from field samples and the sequencing of chicken gut 
microbiome.

Conclusion or Scope

The timing, duration, and dose of antimicrobial administration impacts on the dynamics of resistance genes throughout a production 
cycle - understanding these is crucial to help policy surrounding their use. Based on experimental data, in the absence of colistin there 
are levels of resistance which could be mediated through co-selection with other AMDs.
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Epidemiology of Multidrug-resistant Escherichia coli and associated genes Isolated 
from Commercial Broiler chicken in Bangladesh: implications for One Health surveil-
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) or multidrug resistance (MDR) is an “invisible pandemic”. In Bangladesh, Escherichia coli (E. coli) 
is poultry’s most common pathogen, and antimicrobials are used indiscriminately either as growth promoters or as treatment, which 
increases the possibility of the emergence of AMR. The study aimed to determine the prevalence of AMR/MDR and selected resistant 
genes of E. coli circulating in commercial broiler chickens.

Methods

We collected 1,200 fecal swabs from 240 commercial broiler chicken farms (24 sub-district within eight of the 64 districts) between 
2019 and 2020. Standard bacteriological (culture) and followed by PCR were done to identify the E coli. CS test of 10 antimicrobials 
was done to detect the AMR. We screened AMR genes (tetA, tetB, tetC and tetD, blaTEM, SulI and SulII) in E. coli isolates using PCR.

Results or Focus

The overall prevalence of E. coli in broiler chicken was 72.1% (95% CI: 69.4-74.6). The resistance pattern across ten antimicrobials 
varied from 47.30 to 69.10% and most frequently to Gentamycin (69.10%), followed by Enrofloxacin (63.40%), Amikacin (61.3%), 
Ampicillin (61%), and Nitrofurantoin (59.80%). Among AMR isolates, 99.5% were MDR (resistant against at least 3 groups). Resis-
tance to 6 drugs or 5 drugs was 43% and 41%, respectively. The proportion of resistant gene among E. coli isolates was higher in 
tetA (74.6%; 95% CI: 71.5-77.4), followed by sulII (61.4%; 95% CI: 58.0-64.6), blaTEM (58.3%; 95% CI:54.8-61.5), tetB (34.2%; 95% 
CI: 31.1-37.5), sulI (22.7% 95% CI: 19.9-25.6), tetC (5.7%; 95% CI:4.4-7.6), and tetD (3.1%; 95%CI: 2.1-4.6).

Conclusion or Scope

We detect a higher prevalence of E. coli in broiler farms. Among the AMR isolates, a higher prevalence of MDR E. coli was detected 
compared to previous studies. Our findings suggest the circulation of E. coli with several resistant genes in broiler chickens.
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Introduction and Objectives or Purpose 
Various studies provide evidence of the presence of MRSA in milk however main focus was either on bulk or raw milk directly from 
the udder. In Indian culture, milk is usually stored in steel utensils irrespective of refrigerator and milk type (pasteurized or raw) 
which indicates milk comes in contact with the different surface environments before consumption. Thus, this study aimed to check 
the prevalence and risk factors for MRSA in the milk of indigenous urban livestock keepers’ communities. 

Methods 
A longitudinal Study design with a quantitative Household (HH) survey and microbiological surveillance was applied. We collected 
data on social demographics, environmental-animal hygiene, and human hospital contacts in the HH survey whereas microbiologi-
cal surveillance included human nasal samples, indoor-outdoor HHs’ surface samples, and milk samples from their utensils. All the 
microbiological samples were collected three times a year including some of the HH survey indicators. Almost 2800 samples were 
collected from January to September 2019 from 286 HHs of the Livestock keepers’ community of Ahmedabad city. The samples 
were tested for Staphylococcus Aureus and Coagulase Negative Staphylococcus Aureus (CoNS) with Methicillin Resistance. The 
microbiological and HH data were analyzed to find out the prevalence and risk factors by using STATA16.

Results or Focus

The overall period prevalence of MRSA among humans, on indoor-outdoor surfaces, and in milk at consumable level was found at 32 
per 1000 human population, 37 & 19 per 1000 HHs indoor & outdoor environment,s and 317 per 1000 HHs’ milk at consumable level 
samples. Surprisingly, the risk of MRSA in milk during monsoon increased if HH had the human CoNS contamination in winter with 
OR 2.9 (CI 1.15- 7.35) for winter OR 4.8 (CI1.82-12.78) for summer. The study also provides some weak evidence on the relationship 
between environmental CoNS contamination and MRSA in Milk. 

Conclusion or Scope 
The present study drives the attention towards the complex nexus of horizontal transmission of MRSA pathogens in the One Health 
context. 
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IMPROVING INFECTION PREVENTION CONTROL - WATER SANITATION AND HY-
GIENE (IPC-WASH) TO COMBAT INDONESIAN ANTIMICROBIAL RESISTANCE IN 

POULTRY FARMS.
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Introduction and Objectives or Purpose 
Antimicrobial resistance (AMR) control through multi-sectoral approaches on infection prevention and improved antimicrobial 
stewardship is implemented in Indonesia. Collaborative wprk of the tripartite organizations (FAO, WHO and WOAH) updated the 
IPC-WASH instrument in the animal health sector by adopting WHO’s Infection Prevention and Control Assesment Framework and 
combining it with FAO’s Layer Farm Assesment Tools. The instrument was reviewed by the Ministry of Health, Ministry of Agri-
culture, and professional organizations, demonstrating a strong One Health collaboration between government and professional 
organizations in Indonesia. 

Methods 
Sixteen government Veterinary Service Officers (VSO) from Karanganyar, Boyolali, Blitar and Malang districts were trained- on the 
newly updated tool. The VSO used this tool to conduct an assesment in 160 farms consisting of 40 poultry farms per district. 

Results or Focus 
IPC implementation in poultry farms, including biosecurity, cleaning and disinfection, waste management, etc., reach up to 77% in 
Karanganyar, 72% in Boyolali, 68% in Blitar and 54% in Malang, but not all farmers follow written guidelines. Overall, 70% of the 
farmers replied receiving technucal training either from private sector advisors or government extension officers. A surveillance 
program with acces to laboratory capacity for disease diagnostics, antimicrobial susceptibility testing and monitoring common dis-
eases that require antimicrobial treatments was reported by 69% of farmers in Karanganyar and Blitar districts, 57% in Boyolali and 
50% in Malang. A total of 67% of all farmers expressed to carry out routine monitoring and audit of the implementation IPC-WASH. 
Adequate handling of water, sanitation, hygiene, sufficient power supply and good zooning was observed in respectively 82%, 69%, 
78%, and 67% in Karanganyar, Boyolali, Blitar and Malang farms. Workload, staffing, and occupancy in all farms met the required 
standards. 

Conclusion or Scope 
The amended WHO assesment tool and the One Healh approach are applicable and useful to improve IPC-WASH implementation 
in poultry farms.
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Emergence of multidrug resistant Streptococcus suis in pig farms in Yangon Myanmar
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Introduction and Objectives or Purpose

Occupational exposure and consuming “high risk” port products were identified as top risk factors for Streptococcus suis (S. suis) 
infection in countries of Southeast Asia. In Myanmar, pig production system was rapidly developed in the recent years. This develop-
ment was associated with increased antibiotic usage but not the improvement of hygiene practices. Thus, high risks of zoonotic and 
AMR transmission were predicted for current pig production system. This study aims to investigate the prevalence of S. suis and its 
AMR phenotypes across pig production chain in Yangon Myanmar

Methods 
S. suis strains were isolated from pig farm, slaughterhouse and retail market samples in Yangon using standard microbiological 
approaches and MALDI-TOF MS. Antimicrobials susceptibility tests were performed with disk diffusion method following CLSI 
guidelines. Statistical analyses were performed with GraphPad Prism.

Results or Focus

S. suis was detected in 53.4% (n=465), 6.2% (n=307) and 0.74% (n=135) samples collected from farms, slaughterhouses and 
retail markets respectively (Fig. 1A-B). At the strain level, prevalence of AMR against twelve tested antibiotics were determined as 
following: 85%-100% for older antibiotics (Tetracycline, Clindamycin and Penicillin), 40%-60% for old antibiotics (Chloramphenicol, 
Trimethoprim sulfamethoxazole, Erythromycin and Enrofloxacin), 4.7%-16% for new antibiotics (Rifampin, Ceftiofur and Florfenicol) 
(Fig 1.C). Prevalence of AMR against some highest priority antibiotics (HP-CIAs) including Levofloxacin and Ceftriaxone were dra-
matically high, being 41% and 77% respectively. MDR were found in more than 95% collected strains. Prevalence of most AMR and 
MDR phenotypes were found to significantly associate with farming intensification and later sampling period (Fig 1.D).

Figure here: http://figshare.com/s/36ace7cd91c3e834db27

Conclusion or Scope 
The presence of S. suis was detected in high percentage of samples from pig farms. But this was low in samples from slaughter-
houses and retail markets. For collected S. suis strains, MDR and AMR against many HP-CIAs were found at very high prevalence 
and associated with higher farming intensifications and later sampling periods.
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Introduction and Objectives or Purpose

The irrational use of antimicrobials in animals can contribute to AMR in not just animals but also humans through spill over. Farmers’ 
knowledge and attitude towards AMR and AMU can play an important role in influencing use on their farms. In Bhutan, the knowledge, 
attitudes and practices of farmers about AMR and AMU has never been studied. 

M e t h o d s 
We conducted a survey amongst poultry farmers to assess their knowledge, attitudes and practices, along with other factors that 
may influence their outlook towards AMR and AMU. A total of 420 poultry farmers from across the country completed the structured 
questionnaire.

Results or Focus

While 65% of the farmers had heard about AMR, only 36% were aware of the withdrawal period for antimicrobials. Only 18% of the 
farmers said meat from animals treated with antimicrobials should not be consumed, 88% said completion of an antimicrobial course 
was important. A total of 94% of the farmers obtained their feed from local feed mills, which are regulated. A total of 89% of farmers 
agreed that good management and biosecurity measures would prevent disease outbreaks and the need for antimicrobial use.

The majority of farmers (96%) consulted animal health centres for treatment and obtained their medicines from the animal health 
centres (77%). Only 0.04 % of the farmers  they obtained antimicrobials for use on the farm from across the border. More than half 
the respondents were also trained to vaccinate their birds themselves.

A total of 69% of the farmers used antimicrobials to treat sick animals, but only 12% of the farmers used antimicrobials to treat target-
ed sick birds, while 88 % of the farmers treated the entire flock.  

Conclusion or Scope 
While Bhutanese farmers are dependent on livestock offices for treatment and medicines, training programs could be developed to 
improve their understanding on AMR and AMU.
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Introduction and Objectives or Purpose 
Antimicrobial resistance (AMR) is a major global public health threat. Multi-drug resistance is also emerging in Citrobacter freundii, 
the third most common Carbapenemase-producing Enterobacteriaceae in Finland. Recent studies have proposed the benefits 
of wastewater-based surveillance (WBS) of infectious agents and their AMR. We performed a genomic comparison of C. freundii 
isolates from wastewater treatment plant (WWTP), hospital sinks and toilets (HST), and clinical isolates to uncover whether the 
clinically relevant C. freundii isolates are identified by WBS.  

Methods 
Carbapenemase-producing C. freundii was isolated from WWTP and HST in Helsinki, Finland, in 2021 by using selective culturing. 
Species confirmation and antimicrobial susceptibility testing were done with MALDI-TOF, disk diffusion, and broth microdilution 
method. Isolates were sequenced and sequence types (ST) and AMR genes were determined. Ad-hoc core genome multilocus se-
quence typing (cgMLST) was conducted to compare the sequences from WWTP and HST to clinical C. freundii isolates from three 
clusters in Finland from 2016 to 2020.  

Results or Focus 
Altogether 12 blaKPC-2-carrying (ST8) and five blaVIM-1-carrying (ST421) C. freundii from WWTP and 15 blaKPC-2-carrying C. freundii 
from HST (ST18; n=8, ST8; n=4, and ST396; n=3) were identified. According to cgMLST six WWTP isolates clustered with four 
HST isolates and eight HST isolates with 15 clinical isolates (<10 allele difference). Clustering was not observed between WWTP 
and clinical isolates.  

Conclusion or Scope 
Clinical isolates clustering with HST isolates supports previous findings of clinically relevant strains persisting in HST. Close 
relations between some WWTP and HST isolates were observed, indicating a possible persistence of these strains throughout 
the sewerage system. Future research is needed to better understand the genomic epidemiology and persistence of Carbapene-
mase-producing C. freundii in sewerage systems and the applicability of WBS in observing the clinical infectious agents circulating 
in the community. 
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is a growing problem worldwide. AMR is particularly important for the LMICs like Bangladesh due to 
the high burden of infectious disease in humans, and animals and the irrational use of antibiotics for their treatment. Dispensing of 
these antimicrobials in the environment causes environmental contamination including the plants, vegetables, etc, ultimately prop-
agating AMR. This study aims to identify and recommend the scope of integrating ‘One Health Approach’ across different sectors of 
Bangladesh to prevent Antimicrobial Resistance (AMR)

Methods

The study was conducted using a systematic review, considering both quantitative and qualitative literature. Peer-reviewed litera-
ture was searched from Google Scholar, Pubmed, and Biomed Central databases in human, animal, and environment sectors from 
January 2022-May 2022.  ‘Mixed studies review’ method was used for synthesizing evidence from different studies.

Results or Focus

Total 10 articles were selected considering the inclusion criteria, that discussed the ‘one health approach’ & ‘antimicrobial resistance 
(AMR)’ across the different sectors of Bangladesh. Findings of the studies identified 3 stakeholder groups, consumers, practitioners, 
and medicine sellers 3 prime facilities are hospitals, education institutes (schools, colleges, universities), and research institutes, 
where one health approach can be integrated. Tailored awareness-building need to start from the science book of the school for the 
school, college students including the consumers, and precise prescription and dispensing guideline need to be introduced for hu-
man, veterinary hospitals, and doctors (human, animal) with proper enforcement and monitoring system. Pharmaceutical companies 
need to have an ‘Effluent Treatment Plant (ETP)’, which are producing antimicrobials. Antimicrobial stewardship needs to be taught 
and promote in animal, human and environmental including agricultural sectors.  

Conclusion or Scope

Use of ‘One Health Approach’ across different sectors (human, environment, animal) and engagement of the key stakeholders from 
all these sectors and their mutual collaboration including monitoring can reduce AMR in Bangladesh.
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Introduction and Objectives or Purpose

The environmental mycobacteria (EM) also known as nontuberculous or atypical mycobacteria  are group of human, animal, and bird 
pathogens. They have a serious impact on the morbidity and mortality of humans. Their identification/differentiation from Mycobacte-
rium tuberculosis complex (MTBC) responsible for tuberculosis (TB) is crucial for case management with the appropriate drugs.  This 
study was carried out in three West/Central African countries to understand EM associated with pulmonary TB in the sub-region.

M e t h o d s 
A collection of 503 isolates ( 202 from Nigeria, 158 from Cameroon and 143 from Ghana) obtained from culture on Lowenstein–
Jensen medium or Middlebrook 7H9 broth were analyzed. The isolates were tested for drug susceptibility using the indirect propor-
tion method on solid media or BACTEC MGIT 960 and GeneXpert. MTBC were confirmed by detection of the marker IS6110. All 
IS6110-negative isolates were identified by hsp65 gene amplification, DNA sequencing and blast analysis.

Results or Focus

The prevalence of EM was 16/503 (3.2%) distributed in each country as 2/202 (1%) in Nigeria, 2/158 (1.3%) in Cameroon and 12/143 
(8.4%) in Ghana. Of these 16 isolates, 5 (31.3%) were M. fortuitum, 2 (12.5%) M. intracellulare, 2 (12.5%) M. engbaekii and 1(6.3%) 
each of M. colombiense, M. gordonae, M. avium, M. paraense, M. peregrinum. EM and MTBC distribution across the age groups 
(p=0.999) and gender (p=0.393) was not significant. Eight (57.1%) of the 14 previously treated patients harboured EM (OR, 0.21, 
95%CI, 0.06 – 0.77, p= 0.021). Isoniazid [6/16 (37.5%)] and Rifampicin [4/11 (36.4%)] showed the highest drug resistance among the 
EM isolates, with M. engbaekii, M. fortuitum and M. intracellulare being multi-drug resistant.

Conclusion or Scope 
EM were mostly found among individuals with unsuccessful treatment. Distinction of EM from MTBC in patients presenting with TB 
symptoms using rapid molecular tools is necessary for appropriate case management, as most are resistant to the routine first line 
antimycobacterials.
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Introduction and Objectives or Purpose

Fish has been reported to be capable of harbouring Salmonella.  Extended spectrum beta-lactamase (ESBL) producing Salmonella 
could spread from farm animals to humans through the food chain. Few studies have been carried out on the prevalence of ESBL 
producing Salmonella spp. in tilapia (Oreochromis niloticus) fish in Ibadan. We investigated the occurrence and antibiogram of ESBL 
-producing Salmonella spp from Tilapia fish in Ibadan, Nigeria.

Methods

Fish samples were collected from two cultured farms and two rivers. Fish muscle and water samples were processed for isolation of 
Salmonella using selective media, followed by conventional biochemical tests and serological confirmation, using Antiserum Salmo-
nella Polyvalent-O. Antibiogram and ESBL production of isolates was determined by disc diffusion.  Data on predisposing risk factors 
were collected using a structured questionnaire through a face-to-face interview.

Results or Focus

Overall prevalence of Salmonella was 9 (12.5%) and only 2 (2.8%) was ESBL-Salmonella spp. All the Salmonella isolates are mul-
tidrug resistant and showed 100% resistance to ampicillin, tetraxycline and ciprofloxacin. Education reduced the likelihood of  Sal-
monella contamination by 40% [OR 0.6; 95%CI; 1.300-2.212] while method of sewage disposal increased likelihood of Salmonella 
contamination by about 22% [OR1.22; 95%CI; 0.389-4.203].

Conclusion or Scope

The presence of multidrug resistant ESBL- Salmonella spp was established in Tilapia fish in Ibadan. Appropriate sewage disposal and 
judicious use of antibiotics in fish production is recommended.

Acknowledgement

We acknowledge the data clerks and laboratory assistants for their dedication during the field data collection and laboratory activities.

Keywords: ESBL- Salmonella; Multidrug resistance; Tilapia fish; Risk factors



Antimicrobial Resistance (AMR) 

177

Topic: Antimicrobial Resistance (AMR): One Health approach to integrated AMR surveillance: Environmental AMR monitoring 
Abstract No: 15093

Water-based AMR detection in peri-urban Ghana (a SORMAS-WOPPA project)

Sylvia Dreyer*1 ; Timo Homeier-Bachmann2 ; Eugene Adade3 ; Martin Beer4 ; Tobias Busche5 ; Klaas Dietze1 ; Juliane Dörrbecker6 ; 
Julia Hassa5 ; Dirk Höper4 ; Jörn Kalinowski5  

1Institute of International Animal Health/ One Health/ Friedrich-Loeffler-Institut/ Germany (Deutschland), 2Institute of Epidemiology/ 
Friedrich-Loeffler-Institut/ Germany (Deutschland), 3Kumasi Centre of Collaborative Research in Tropical Medicine/ Kwame Nkru-
mah University of Science and Technology/ Ghana (Gaana), 4Institute of Diagnostic Virology/ Friedrich-Loeffler-Institut/ Germany 
(Deutschland), 5Center for Biotechnology (CeBiTec)/ Bielefeld University/ Germany (Deutschland), 6Department of Epidemiology/ 

Helmholtz Centre for Infection Research/ Germany (Deutschland) 

Introduction and Objectives or Purpose

In LICs, humans and animals frequently share water sources. This provides ample opportunity for the accumulation and spill-over 
of pathogenic bacteria, including resistant ones with high virulence properties. Within the One Health framework, monitoring of the 
regional water microbiome and its resistome may help to identify lead antibiotic-resistant (AMR) pathogens and the early detection of 
hotspots preventing disease outbreaks at the human-animal-environmental interface.

Our study aims to provide data on the regional bacterial diversity and AMR in water samples collected in Kumasi, Ghana.

Methods

10 water sources in Kumasi, Ghana, were sampled once a week over a period of 7 weeks. Samples were transported to the labora-
tory, and bacteria were obtained through water filtering and downstream analysis. Subsequently, bacteria were subjected to ampli-
con-based high-throughput sequencing of the 16S rRNA gene (microbiome) in combination with culturing for pheno- and genotypic 
profiling of AMR Enterobacterales including whole-genome sequencing (WGS).

Results or Focus

Each water source had its unique microbiome profile that was subject to temporal changes. 92 % (69 of 75) of the samples were posi-
tive for AMR Enterobacterales. From these, we isolated DNA and applied WGS resulting in five Enterobacter cloacae, 86 Escherichia 
coli, 30 Klebsiella spp. and one Pseudomonas aeruginosa. Our collection included representatives of international high-risk clonal 
lineages such as Escherichia coli sequence type (ST)131, 410, 648 and Klebsiella pneumoniae ST307 known to combine high-level 
AMR and virulence with the potential to infect humans and animals. Additionally, we detected blaNDM-5 and blaOXA-48 genes that confer 
resistance to last-resort carbapenems.

Conclusion or Scope

Our results highlight the importance of addressing the human-animal-environmental interface to monitor AMR pathogens and micro-
biome dynamics within a given ecosystem. The data will be used to establish an early warning system for microbial contamination of 
water for humans and animals in Ghana.
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Introduction and Objectives or Purpose

In Pacific Island Countries there are limited to no information on AMR hotspots in water environment as well as removal efficiencies 
of domestic wastewater infrastructure. There is a lack of standardized methods for sampling and quantification of antibiotic resistant 
bacteria and antibiotic resistance genes as well as lack of analytical capacity to provide environmental surveillance that could con-
tribute towards the protection of human, animal and ecosystem health. The use of bacteriophage has potential to control bacterial 
diseases and reduce current dependency on the use of antibiotics. The present study utilized a range of analytical tools to isolate and 
identify bacteriophage from urban sewage in Fiji. 

Methods 
Standardized methods were used to isolate NZRM E. coli 916 and NZRM S. aureus 917 lytic phage. The NZRM E. coli 916 refer-
ence culture, was used in the validation of the methodology.

Results or Focus 
The isolation of the NZRM S. aureus 917 lytic phage was challenging, it was successfully isolated from clarifier with stagnant 
wastewater. Enrichment technique and direct plating were used for phase isolation. To determine whether the putative plaques 
are due to phage a spot test was carried out and three rounds of plaque purification was done in order to obtain pure lysate of the 
phage. Transmission Electron Microscopy was used for identification of bacteriophage.  

Conclusion or Scope 
To the best of our knowledge, this is the first lytic phase isolates reported from Fiji. We suggest the development and use of stan-
dardized methods for environmental sampling to enable comparable and validated data to be collected, analyzed and shared for 
the surveillance of AMR in Fiji. Use of genome sequencing is recommended for confirmation. 

Acknowledgement 
Our thanks to the Australian Government, CSIRO for providing funding for this research. Special thanks to the University of the 
South Australia for analysis of samples from Fiji for TEM and gene sequencing. 
Keywords: Antimicrobial resistance; environment; Fiji; Wastewater; Phage



Antimicrobial Resistance (AMR) 

179

Topic: Antimicrobial Resistance (AMR): One Health approach to integrated AMR surveillance: Environmental AMR monitoring 
Abstract No: 15166

Microbial Contamination in Healthcare Facilities: Reflection from Water Sanitation and 
Hygiene Assessment in India

Deepak Saxena*1 2 ; Poonam Trivedi1 ; Pachillu Kalpana3 ; Priya Bhavsar1 ; Krupali Patel4 ; Sandul Yasobant1 5 3 2  
1Department of Public Health Science/ Indian Institute of Public Health Gandhinagar/ India, 2School of Epidemiology & Public 
Health / Datta Meghe Institute of Medical Sciences/ India, 3Center for Development Research / University of Bonn/ Germany 

(Deutschland), 4Parul Institute of Public Health / Parul University/ India, 5Global Health, Institute for Hygiene & Public Health / Uni-
versity Hospital Bonn/ Germany (Deutschland) 

Introduction and Objectives or Purpose

Water, sanitation, and hygiene (WASH) services are integral components of one health as it is vital for the optimal health of humans 
and animals and for maintaining a healthy environment. Even after including the provision of WASH services to all in Sustainable 
Development Goals globally, many countries and healthcare facilities (HCFs) lack in achieving essential services. Thus, this study 
aims to assess the WASH status with respect to the anti-microbial resistance in two Indian states, Assam & Gujarat, in 2019-2021.

Methods

The cross-sectional study was conducted in two different states of India i.e. Gujarat and Assam. A total of 10 HCFs from Gujarat and 
60 from Assam were assessed in this study. In addition to the WASH assessment, microbiological swab samples were also collected 
from various pre-decided environmental surfaces of the maternity ward, labour rooms and cleaning materials. A total of 251 environ-
mental samples were collected from Gujarat and 1182 from Assam.

Results or Focus

The findings of the microbiological surveillance shows, 31.1% and 69.7% of collected samples were contaminated with the microor-
ganisms in Gujarat and Assam, respectively. In both, states, cleaning mops were found mostly contaminated, followed by the mater-
nity wards beds. Apart from this  In Gujarat, acinetobacter speccies, staphylococcus species, pseudomonas species, pseudomonas 
aeruginosa, klebsiella species and E.coli were found while in Assam staphylococcus species, bacillus subtilis, bacillus megaterium, 
pseudomonas aeruginosa, klebsiella species and E.coli were found.

Conclusion or Scope

WASH is one of the important components to maintaining infection prevention and control at HCFs still neglected most of the time, 
and very little attention is given to the microbiological surveillance of the environmental surfaces of the HCFs. Currently, only visual 
assessment is used for hygiene assessment, which is not a proxy for safety. 
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Introduction and Objectives or Purpose

Extended spectrum beta-lactamase Escherichia coli (ESBL-EC) has been selected by the World Health Organisation as an indicator 
for integrated multi-sectoral antimicrobial resistance (AMR) surveillance for monitoring its prevalence and trend globally. However, 
there have been limited studies on the prevalence of ESBL-EC in non-clinical settings in Singapore even though snapshot studies 
reveal its presence in wild birds, reservoirs and aquaculture sites. To understand the AMR burden in recreational beach water, a study 
was conducted where a total of 90 water samples from 6 different recreational beaches across Singapore were collected over three 
different time periods.

Methods

Enumeration of total E. coli in the water samples according to the APHA 9223 B & H standard method.

Results or Focus

Our results showed that only 28/90 (31.3%) samples had E. coli. E. coli counts ranged from 1 to 80 CFU/100 ml which were within 
limits of US EPA and EU guidelines for recreational waters. Direct screening using CHROMID ESBL agar as well as LB broth supple-
mented with ceftriaxone showed that there were no ESBL-EC in the collected water samples.

Conclusion or Scope

The absence of ESBL-EC in recreational beach water highlights Singapore’s effort in safeguarding the coastal water environment 
through good management of trade effluents and discharges. With increased visitorship at these beaches, future screening of the 
presence and prevalence of ESBL-EC will provide timely risk assessment of exposure to ESBL-EC. These findings contribute to 
Singapore’s integrated One-Health surveillance efforts.
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Introduction and Objectives or Purpose

Environment may act a transmission pathway and reservoir for antimicrobial resistance (AMR) genes and AMR bacteria (ARB). In 
Singapore, AMR surveillance efforts in the environment have largely focused on analysing the presence of chemicals or antibiotic 
resistance genes in selected waterways, reservoirs and coastal environments. Despite detection of higher AMRs in waterbodies from 
urbanised areas, there is limited understanding on their baseline levels in the water environment and the possible contamination 
sources.

Methods

In this study, water samples were collected from 28 coastal sites and 34 waterway sites, representing four different land-uses, namely 
agricultural, recreational, residential and industrial. Samples were collected from two different sampling periods, inter-monsoon (Oc-
tober 2021) and northeast monsoon (March 2022) seasons. Four different bacterial species, E. coli, Klebsiella spp., Pseudomonas 
aeruginosa and Enterococcus spp. were enumerated according to the APHA standards.

Results or Focus

Lower bacterial counts were observed in coastal samples when compared to those from waterways, as expected. All samples from 
recreational coastal sites were below the limit for Enterococcus spp. (WHO guideline 200 CFU/100 ml) and E. coli (US EPA guide-
line 126 CFU/100 ml). Among land use types, higher bacterial counts were observed for waterway and coastal water samples from 
agricultural and industrial areas. Similarly, concentrations of different chemicals, which were detected using LC-MS-MS, may be 
correlated with different land uses.

Conclusion or Scope

The findings from this study provide scientific evidence that different land uses resulted in the different prevalence of the bacterial 
species of interest. Further molecular and phenotypic characterisations are being carried out to determine their resistance profiles 
and the presence of genes contributing to AMR.
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Introduction and Objectives or Purpose

Introduction: Brucellosis, mainly caused by Brucella melitensis (Bm), is associated with a high risk of chronification and relapses. 
Up to now, treatment failures are not associated with antimicrobial resistance and because of biosafety reason, many laboratories 
neglect antimicrobial susceptibility testing (AST) of Bm. The lack of standards are a hamper to perform AST and therefore standards 
are needed. In the Clinical and Laboratory Standards Institute (CLSI) guideline M45 broth microdilution (BMD) is suggested for AST 
of Brucella spp. and therein breakpoints are available for all relevant substances, except rifampin, which is one of the recommended 
drugs for treatment of brucellosis. The recommended culture medium is Brucella broth (BB) due to the fastidious growth of the agent.

The European laboratory Joint Action EMERGE (Efficient Response to Highly Dangerous and Emerging Pathogens at EU level), 
consists of laboratories that are specialized in highly pathogenic microorganisms in their respective countries. One of the EMERGE 
working groups aimed at the development of a suitable method for AST of Bm and has identified pitfalls in the CLSI method that might 
be due to the selected culture medium. For rifampin and trimethoprim/sulfamethoxazole (SXT) the minimal inhibitory concentration 
(MIC) values cluster around the presently used breakpoints and several probably “false resistant” MIC values can be observed.

Methods

Material and Methods:BMD MIC values and growth curves obtained using different culture media were compared to BB and were 
obtained at different time points to identify an alternative. BMD using BB and CAMHB, respectively, was compared to the gold stan-
dard (agardilution) using one clinical and one Bm reference strain. BMD using CAMHB and BB in parallel was evaluated with 30 Bm 
clinical isolates. An inter-laboratory validation was performed at nine partner sites using CAMHB and BB in parallel. Ten replicates 
were performed per site using the identical clinical Bm isolate.

Results or Focus 
Results and conclusion: CAMHB is applicable for BMD of Bm. Bm shows acceptable growth in CAMHB and the culture medium 
leads to significant lower MIC values for SXT (four log2 dilution steps). Nevertheless, the reading of the BMD of Bm is tricky and 
reveals to be even more difficult using CAMHB due to slightly reduced growth. This effect leads to higher variations in the inter-lab-
oratory validation. We adapted SOP to describe the procedure for testing the antimicrobial susceptibility of Brucella spp. using broth 
microdilution method. 

Conclusion or Scope

This SOP is now applied in interlaboratory proficiency testing during the ongoing Joint Action SHARP (Strengthened International 
HeAlth Regulations and Preparedness) and there the method is applied on at least 25 isolates of Bm.
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Introduction and Objectives or Purpose 
Antibiotic consumption, whether appropriate or otherwise, drives antibiotic resistance. Inappropriate behaviours around antibiotic 
use amongst consumers are well-documented. However, the true prevalence of such behaviors is difficult to quantify robustly. We 
aimed to estimate the prevalence of inappropriate behaviors around antibiotic use via a novel survey method which incentivizes 
truth-telling.

Methods 
We designed an online anonymous survey for the general population, of ten inappropriate behaviors informed by the literature. The 
survey incentivizes truth-telling using the Bayesian truth serum, a method that has been successfully used to robustly quantify un-
desirable practices in education and research settings. Participants were recruited via paid ads in Facebook. Data analysis followed 
the Bayesian truth serum method.

Results or Focus

A total of 697 Singapore residents completed the survey. Participant characteristics are as follows: 61.4% were women, mean age 
35 years old (SD: 12.1, range 21-78), and 63.8% received tertiary education. Prevalence estimates for five inappropriate behaviors 
were between two to four times higher than a previous local study which used self-reporting: (a) reject the doctor’s decision that 
they don’t need antibiotics to get better (29%), (b) will go to another doctor to get antibiotics if the first doctor did not give them an-
tibiotics (20%), (c) keep a stock of antibiotics at home just in case they need it (43%), (d) take leftover antibiotics to treat the illness 
themselves without going to the doctor (38%), (e) give antibiotics to family or friends who are sick to treat their illness without going 
to the doctor (29%).

Conclusion or Scope 
The Bayesian truth serum revealed higher estimates for inappropriate behaviours around antibiotic use compared to self-reporting. 
General population surveys using this method may be useful for gauging effectiveness of public campaigns on mitigating antimicro-
bial resistance.
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Introduction and Objectives or Purpose

In Cameroon, where livestock is an important sector of the national economy, infectious animal diseases constitute a major constraint 
to livestock production. To improve their yields, the majority of herders extensively use veterinary drugs which can result in resistant 
bacteria. By using a One Health approach, this study aimed to evaluate the human health implication of the veterinary drug use 
by livestock farmers in Cameroon. 

Methods

A survey was conducted to describes the use of medications (plant and veterinary drug) by herders. Because the use of drug can 
result to their residues in food, the human health risk of dietary intake of antibiotic residues was evaluated after a nutrition survey and 
antibiotic residues determination in beef samples collected from 202 cattle slaughtered. Plant samples used by herders were also 
tested against bacteria that already showed resistance to antibiotic in the study area. 

Results or Focus

The results showed that, the most commonly used drugs (penicillin G and oxytetracycline) were used in a manner inconsistent with 
the recommended dosage, and withdrawal period by 98% of herders. The estimated daily intakes per capita of oxytetracycline and 
penicillin G residues from beef consumption were 22.81 and 2.37 μg, respectively. Based on the mean value, it can be concluded that 
the estimated risk of antibiotic residues daily intake through beef is high (5.9% of acceptable daily intake). A sensitive inhibitory effect 
of plant extract was observed against S. aureus. 

Conclusion or Scope 
This extensive antibiotic misuse, and intake will certainly contribute to antimicrobial resistance development, which is a serious pub-
lic health concern. It would therefore be important to advice the use of plants for managing animal diseases and therefore assuring 
food safety and consumer health, and reducing antimicrobial resistance.
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Introduction and Objectives or Purpose

The National Centre for Antimicrobial Stewardship (NCAS) was developed with a purpose to optimise antimicrobial use in hu-
man and animal health using a ‘One Health’ approach. The centre develops and implements platforms for antimicrobial use 
surveillance, interventions to support antimicrobial stewardship (AMS), and delivers educational resources and training to the 
healthcare workforce. 

Methods

NCAS was established in 2015 through a National Health and Medical Research Council grant, evolving from more than 15 years 
of previous work in AMS by a team of hospital doctors, general practitioners, pharmacists, veterinarians, and microbiologists. The 
NCAS team was purposefully formed to upskill clinicians and support the curation and translation of research with the supervision 
of research fellows in human and animal health settings.  

Results or Focus

The centre’s focus is to lead AMS research and build workforce capacity by providing education and tools required to manage 
AMS programs. Activities include providing educational seminars and resources for clinicians in human and animal health; deliv-
ering a national program which monitors and reports on the quality of antimicrobial use; implementing decision support software 
in hospitals to monitor and improve prescribing; and developing veterinary antimicrobial prescribing guidelines, policies, tools 
and program templates to support AMS in companion animal, bovine and equine veterinary practice settings.

Conclusion or Scope

NCAS has played a crucial role in the successful implementation of Australia’s first National Antimicrobial Resistance Strategy, 
collaborated with the World Health Organisation on AMS capacity assessment activities in the Asia-Pacific, and contributes to 
national reporting programs to influence and shape national policy with the data gathered from its programs. The centre is con-
tinuing to expand into other domains of practice such as specialised acute care interventions (e.g., sepsis and invasive fungal 
infections), general practice and indigenous health; and is assisting with the implementation of AMS programs internationally 
(Bhutan, Canada, Fiji, Malaysia, New Zealand, Timor Leste and Vietnam).
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Introduction and Objectives or Purpose

Many low- and middle-income countries still bear an unacceptably high burden of infectious diseases. Large gaps remain regarding 
infection etiologies, the burden of antimicrobial resistance (AMR), and transmission patterns, impeding evidence-based interventions. 
A hospital surveillance network linked to laboratory and environmental genomic surveillance has the potential to fill such gaps. When 
connected to local capacity building, such efforts can yield sustainable research output and public health benefits.

M e t h o d s 
In Bangladesh, in the 1990s, we built a robust hospital surveillance system, linked to laboratory data on pathogens, and their phe-
notypic AMR patterns. In the 2000s, PCR was added to track AMR of culture-negative bacterial pathogens. Next, we started building 
computational capacity for bioinformatics, and in 2018, we established a genomics facility. In 2021, we added environmental surveil-
lance to gain insights into the emergence, spread, and transmission of high-burden pathogens.

Results or Focus 
The data from the surveillance system facilitated the introduction of Hib and pneumococcal vaccines in Bangladesh in 2009 and 
2015, respectively. The genomics facility led to unraveling of the molecular mechanism behind macrolide resistance in typhoid-
al Salmonella, the discovery of chikungunya virus as an etiology of meningitis, sequencing of SARS-CoV-2, and the development 
of low-cost diagnostics. We have sequenced 1000s of drug-resistant gram-negative bacteria and developed a genotyping scheme, 
Paratype, for tracking Salmonella Paratyphi A globally. The addition of environmental surveillance of bacteriophages has been 
instrumental in understanding the roles of bacteriophages in driving the spread of multi-drug-resistant Salmonella Typhi.

Conclusion or Scope 
Despite being in a resource-constrained setting, we have been able to set up a state-of-the-art research laboratory and generate 
both phenotypic and genotypic AMR data and link this data to clinical outcomes and facilitate policy interventions. This has all been 
possible to scale up and sustain due to a persistent focus on engaging, educating, and empowering local scientists and continuous-
ly incorporating newer technologies. 
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Introduction and Objectives or Purpose 
Antimicrobial resistance (AMR) is a dire global health concern, contributing to significant mortality, especially in developing coun-
tries. This study determined the knowledge, perceptions of clinical health professions students towards antimicrobial resistance and 
rational use of medicine, and their confidence level to prescribe antimicrobials. 

Methods 
An online descriptive cross-sectional survey was conducted among clinical health professions students across 9 medical schools 
in Uganda. A semi-structured questionnaire using Kobo Toolbox form was shared among participants via WhatsApp Messenger 
(Meta, California, USA). Knowledge was categorized using modified Bloom’s cut-off. One-way ANOVA, Chi-square or Fisher’s 
exact test and multivariate logistic regression were used to assess the association between dependent and independent variables. 
A p<0.05 was considered statistically significant.

Results or Focus 
We surveyed 681 participants, the majority pursuing a Bachelor of Medicine and Surgery degree (n=433, 63.6%), with a mean age 
of 24 (standard deviation: 3.6) years. Most participants (n=596, 87.5%) had sufficient knowledge about antimicrobial resistance with 
a mean score of 85 ± 14.2%. There was a significant difference in mean knowledge scores of year 4 (86.6%) compared to year 3 
(82.4%) (p=0.002) and year 5 (88.0%) compared to year 3 (82.4%) (p<0.001). For most participants (n=456, 66.9%), we’re confi-
dent in making an accurate diagnosis of infection, and choosing the correct antimicrobial agent to use (n=484, 71.1%). However, a 
majority (97.5%) as well agreed they need more training and independent course unit on antimicrobial selection and rational use of 
medicine. 

Conclusion or Scope 
Health profession students exhibited good knowledge of antimicrobial resistance and high self-perceived confidence in antimicrobi-
al prescriptions however they still agreed that a separate course unit on AMR is necessary. This can be leveraged to cultivate and 
maintain proper antimicrobial use among these future health professionals.
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Introduction and Objectives or Purpose 
intensive usage of antimicrobials in the management of animal diseases leads to selection for resistance among microorganisms. 
this study aimed to assess antimicrobial use and describe factors associated with the transmission of antimicrobial resistance be-
tween humans and animals in pastoralist communities of Kasese district. 

Methods 
A mixed-methods approach was employed in this study. Rectal swabs were collected from the participants and cattle and trans-
ported in carry–Blaire transport medium to the laboratory within 24 h of collection for culture and sensitivity to confirm carriage of 
multi-drug resistant bacteria. In-depth interviews were conducted among veterinary officers, veterinary drug vendors, human health 
facility in-charges in both public and private health facilities, and operators of human pharmacies and drug shops.

Results or Focus 
carriage of multi-drug resistant bacteria among humans was 88 (93%) and 76(80%) among cattle. Consumption of lakeshore water 
and carriage of multi-drug resistant bacteria in cattle were associated with carriage of multi-drug resistant bacteria in the human 
population.

Conclusion or Scope 
the prevalence of multi-drug resistance among organisms isolated from both humans and animals was high. There is a high likeli-
hood of transmission of multi-drug resistance between humans and animals.
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Introduction and Objectives or Purpose

The incremental spread of AMR in Bangladesh is caused by inadequate knowledge on rational AMU by both practitioners and users. 
There is overuse, underuse, empirical use, and high levels of access to antimicrobials caused by over-the-counter sales and lack of 
monitoring and control of AMU. This study presents a One Health study design to better understand how and why antimicrobials are 
used in Bangladesh.

Methods

Point prevalence surveys were conducted on AMU in acute care hospitals (2 tertiary,2 district hospitals) and in private pharmacies 
using a questionnaire adopted from WHO and Global PPS protocol. Qualitative data was collected on hospital capacity, ward capac-
ity, patient demographic, clinical, microbiological, and antimicrobials data. Mobile phone surveys were used to ask individuals about 
their illness, health-seeking behavior, medicines, and antimicrobials prescribed.

Results or Focus

As a part of the Bangladesh National Action Plan for AMR, a National AMR surveillance program was initiated for AMR and AMU in 
humans, animals, and aquaculture. Bangladesh has well-structured functioning One Health platform to generate systematic data on 
AMU. This study contributed to the platform by providing qualitative data on AMU in human health, commercial chicken, and aqua-
culture.

Conclusion or Scope

The PPS in hospitals, and the AMU study in hospitals, pharmacies, community, commercial chickens and in fish farms found that 
antimicrobials were frequently used. This may indicate irrational and inappropriate use of antimicrobials. The lack of adequate diag-
nostic capabilities in the human health sector and absence of appropriate biosecurity measures in farms cause animal and human 
health practitioners to prescribe more antimicrobials to create a false sense of security. Bangladesh urgently needs national policy on 
AMU, AMR social awareness, appropriate regulations with enforcement to address the over-the-counter access to antibiotics without 
prescriptions, which is an important contributor to emergence of AMR.
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Introduction and Objectives or Purpose

AMR is an emerging global public health challenge. Monitoring of antimicrobial use is crucial in minimizing the irrational use of anti-
biotics and implementation of good clinical practices. An antimicrobial stewardship program was created to encourage rational use 
of antimicrobials by (a) improving the understanding of AMR of health professionals (b) enhancing communication and collaboration 
between lab staff and clinicians.

Methods

A multi-centered cross-sectional survey was conducted from February 2021 to March 2021 at six sentinel sites to assess the baseline 
using WHO Point Prevalence Survey Methodology. Inpatients from designated wards from six public sector hospitals, meeting the 
inclusion criteria were included. Standardized questionnaire and web-based data entry using an open-source Kobo Collect applica-
tion was adopted. Data was pooled and analyzed using SPSS (version 22.0). Results were used to develop a tailored programme for 
clinicians and lab staff. Teaching sessions were conducted to enhance prescription-based treatment and to create awareness about 
appropriate antibiotic use.

Results or Focus

Medical records of 837 in-patients were surveyed, of which prevalence of antibiotics was 78.5%. The most prescribed class of anti-
microbial was Ceftriaxone (21.7%) followed by Cefoperazone/Sulbactam (8.4%) and Piperacillin/Tazobactam (5.9%) (categorized in 
WHO AWaRe Classification – Watch Group). Other commonly prescribed medicines included Metronidazole (17.3%), and Co-Amox-
iclav (6.3%). The antibiotics were prescribed largely for surgical prophylaxis (36.7%) followed by community acquired infections 
(24.7%). Single antibiotic was prescribed to 46.7%, two to 39.9% and three or more to 12.5 % of the assessed patients. Two of the 
six (30%) hospitals had functional drug and therapeutic committees, three (50%) had infection prevention and control committees 
and one had an antibiotic formulary.

Conclusion or Scope

The findings demonstrate high consumption of broad-spectrum antibiotics, specially third generation Cephalosporins. Stewardship 
programs can play a significant role in driving diagnostic based treatment, leading to rational use of antibiotics.
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Introduction and Objectives or Purpose

Aquaculture is the fastest growing food production sector globally. As with terrestrial livestock farming, antibiotics are used in inten-
sive aquaculture production to control bacterial disease problems. Many practical issues need to be addressed to develop effective 
aquaculture AMR surveillance programmes, able to reliably detect emergence and spread of resistance.

Methods

We illustrate practicalities of implementing surveillance systems for AMR emergence in aquaculture pathogens, through descrip-
tion of a collaborative effort to establish EUCAST ECOFF and CLSI ECV interpretative criteria for disc diffusion and broth micro-
dilution-based testing of a range of key aquaculture pathogens. We also present results of using appropriate standardized CLSI 
guidelines and Normalized Resistance Interpretation to analyze a historical collection of Aeromonas salmonicida ssp. salmonicida 
(causative agent of furunculosis) and Yersina ruckeri (causative agent of enteric redmouth disease- ERM) isolates gathered from UK 
rainbow trout farms over more than 30 years.

Results or Focus

The rationale and process behind establishing a custom broth microdilution testing panel for establishing ECOFF values for Vibrio 
anguillarum to eight antibiotics, and results of testing by partner labs are presented. Screening of Y. ruckeri isolates revealed low 
levels of resistance to antibiotics important to aquaculture. This matches previous findings that suggest, at least in the UK, that ERM 
is still largely susceptible to antibiotic chemotherapy. The A. salmonicida isolates tested showed markedly higher prevalence of non-
wild type sensitivity than Y. ruckeri to antibiotics routinely used in aquaculture, including oxytetracycline, ampicillin, oxalinic acid, and 
trimethoprim/sulfamethoxazole.

Conclusion or Scope

The difference in susceptibilities between Y. ruckeri and A. salmonicida could be related to the widespread use of vaccination to con-
trol ERM in farmed rainbow trout.  More generally, these examples illustrate the importance of developing and using of standardised 
approaches to characterise aquatic pathogens for AMR in surveillance programmes, and thus help inform action by industry and 
policy makers.
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Introduction and Objectives or Purpose

Antimicrobial use and associated laboratory test results were surveyed in Indonesian hospitals. The study was designed to provide 
baseline data and enable national, hospital, ward, and patient comparisons to inform policymaking and hospital stewardship efforts. 
The study was designed in coordination with AMU surveying in commercial broiler and aquaculture farming.; it will contribute to In-
donesian One Health AMU surveillance and stewardship and future integrated AMR, AMU and AMC surveillance and governance.

Methods

An adapted point prevalence survey (PPS) methodology drawing from WHO-PPS and Global-PPS 2019 guidelines was designed 
and implemented in seven public hospitals across Indonesia in 2021. Data on prescribing patterns were collected and analysed.

Results or Focus

In total 1237 patients were surveyed; 671 were prescribed antibiotics (54.24%). Most antibiotics were prescribed empirically (77.58%), 
fewer definitively (17.17%), and some prophylactically (5.25%). Third generation cephalosporins (33.43%), antituberculosis drugs 
(12.42%), fluoroquinolones (10.81%), and aminoglycosides (9.19%) were most commonly prescribed. Indications included communi-
ty acquired infection (49.49%), hospital acquired infection (15.25%), surgical prophylaxis (3.43%), medical prophylaxis (2.02%), other 
(29,80%; post-surgical most common). All definitively prescribed drugs were accompanied with specific diagnoses, only 471 out of 
768 (61.33%) of empirically prescriptions were subsequently diagnosed with bacterial infection. Pneumonia (34,48%), clinical sepsis 
(18,05%), and gastrointestinal infection (10,29%) were the most frequent diagnoses. In most cases reason for antibiotic prescription 
(56.77%) and plan for review/cessation (61.92%) was not in the patient’s care plan.

Conclusion or Scope

The findings indicate high-levels of culture-guided antibiotic prescription, indicating more comprehensive antimicrobial stewardship 
programs are needed. Review of antibiotic use and guidelines is essential to prevent AMR emergence and spread. This surveying 
was conducted in coordination with other sector surveys and will contribute to Indonesian efforts to establish integrated One Health 
AMR, AMU, and AMC surveillance systems.
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Introduction and Objectives or Purpose

Antimicrobial resistance (AR) is a growing concern in developed and low- and middle-income countries. As a result, global initiatives 
have been developed to support surveillance and identify emerging drug-resistant strains. PulseNet International was established in 
the early 2000s as a worldwide network for detecting foodborne disease clusters and outbreaks using molecular subtyping methods 
such as whole genome sequencing.  In 2021, PulseNet International joined a larger CDC initiative, Global Antimicrobial Resistance 
Laboratory & Response Network, to build laboratory capacity for AR surveillance within PulseNet International. In 2022, PulseNet 
Asia Pacific launched a feasibility study to demonstrate the impact of the PulseNet surveillance system for monitoring AR trends in 
foodborne bacteria.  A goal of this study is to determine the feasibility of developing genomics capacity for AR surveillance.

Methods 
An application and needs assessment to determine sequencing and analysis capacity were sent to prospective participants in May 
2022.  By 30 July 2022, three sites will be selected based on ability to implement PulseNet protocols, access to cloud computing, 
and perform analysis of enteric bacteria. Trainings in sequencing and analysis tools will be offered to participants by January 2023. 
Participating laboratory sites will sequence and analyze up to 100 isolates within a 12-month period. A report will be developed to 
communicate study findings. 

Results or Focus 
As of early July, a total of 8 institutions applied for the feasibility study and submitted need assessments representing hospital and 
public health laboratories.

Conclusion or Scope 
Laboratory-based surveillance networks such as PulseNet are critical to detect and monitor AR trends. This feasibility study will 
demonstrate the impact of public health genomics on the surveillance of AR trends and enteric within the Asia Pacific region.  
Future funding to expand to laboratories from different sectors will bring a One Health approach, which is critical for determining 
sources of drug resistant pathogens and identifying mitigation measures.

Keywords: Antimicrobial Resistance; Whole genome Sequencing (WGS); surveillance; enteric bacteria
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Introduction and Objectives or Purpose 
Streptococcus pneumoniae(Sp) is one of the most common pathogens causing pneumonia in Hong Kong. The pathogen can also 
cause invasive pneumococcal disease(IPD) and subsequent complications such as sepsis, meningitis, and bacteraemia. This study 
aims to identify the characteristics of antimicrobial non-susceptibility and serotypes for the Sp isolated.

Methods 
Data were retrieved from the population-wide Clinical Data Analysis and Reporting System(CDARS), for all adult IPD hospitalization 
episodes from 2012–2019. Hospitalized patients aged ≥18 with IPD diagnosis defined by International Classification of Diseases, 
9th Revision, Clinical Modification(ICD-9-CM) were included. Collected data include patient demographics, diagnoses, and micro-
biological culture and laboratory test results – antimicrobial sensitivity and serotyping. Laboratory results were captured within ±28 
days from the date of admission. Hospital admissions within 56 days of the index hospitalization was considered as the same epi-
sode. Descriptive statistics were tabulated by each hospitalisation episode for (1)antimicrobial susceptibility (Sensitive/Intermediate/
Resistance); and (2)serotype of the isolate.

Results or Focus 
Of all 432 episodes identified from 425 patients with IPD, the majority(81%) had bacteraemic pneumonia. Other manifestations 
include bacteraemia(23%) and meningitis(8%). Sp isolates from 361 episodes were tested for antimicrobial susceptibility. Among 
the tested isolates, 31% had no evidence of antimicrobial resistance, 29% were resistant to 2 classes of antibiotics. Of the antibi-
otics tested, some notable antibiotics with non-susceptibility include Doxycycline(86%), Erythromycin(74%), Clindamycin(72%), 
Azithromycin(69%), Cotrimoxazole(55%), Penicillin(14%). For isolates from 159 IPD episodes, serotype information was available. 
Serotype 3 was the most prevalent serotype, accounting for 43% of all tested isolates.

Conclusion or Scope 
Antimicrobial resistance narrows the treatment options and may cause extended hazards if it is being spread in the community. 
Despite coverage by pneumococcal vaccines currently widely available for local adult population, serotype 3 remains the predom-
inant serotype. Therefore, there is an important public health need to new vaccines with superior protection against predominant 
serotypes and improve pneumococcal vaccine uptake among elderly.
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is driven by overuse and misuse of antimicrobials. To understand a country’s AMR situation, systems 
for oversight of antimicrobial consumption (AMC) must be implemented. A country situation analysis on AMR was conducted in 2016, 
revealed limited information on the prevalence and burden of AMR in the country. As a result, AMR has been placed as a high priority 
of the country’s Department of Health, Agriculture and Environment and efforts have been made to establish a baseline of the AMR 
situation.

Methods

Antimicrobial consumption data, obtained from mSupply, a Logistics Management information System used to manage procurement, 
supply and distribution of medical supplies throughout the country. Data was sourced for public hospitals and health centers, via five 
area medical stores from 2016 to 2019. Data excluded anti-tuberculosis, anti-malarial, anti-retroviral medications and medicines from 
private hospitals, community pharmacies and the informal market.

Results or Focus

The overall consumption of antimicrobials in PNG increased every year from 2016 to 2019 (Defined Daily Doses per 1000 inhabitants 
per day (DID); 2016 = 10.1; 2019 = 28.3). Beta-lactam penicillin were the highest consumed class of antimicrobials, followed by tet-
racycline and then trimethoprim and sulfamethoxazole over this time frame. Of the beta-lactam penicillin class, amoxicillin had the 
highest consumption rate (average DID from 2016 to 2019 = 6.43)

Conclusion or Scope

These data provide an insight into the situation of AMC in PNG. The overall steady increase in consumption of antimicrobials from the 
public health facilities is of concern. Establishing antimicrobial stewardship strategies and applying a systems approach to antimicro-
bial surveillance is necessary to ensure oversight of AMR.
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Introduction and Objectives or Purpose

The One Health approach is an effective way to take coordinated action to tackle the threat of AMR. To help support the ambitions set 
out in Nigeria’s national action plan for AMR, we established a One Health AMR Community of Practice comprised of Fleming Fund 
fellows and their mentors. This community is a multi-disciplinary team dedicated to addressing AMR in human and animal health 
sectors, with members from Nigeria, Denmark, and the United Kingdom.

Methods

We undertook gap analyses of systems in Fleming fellows’ laboratories and institutions to identify areas for support. Tailor-made ca-
pacity support programmes were developed for each fellow. Fellows visited their mentors’ institutes in Europe for in-person coaching 
in a variety of areas, including microbiology, epidemiology, and laboratory quality management systems. To demonstrate the estab-
lishment of strengthened systems in Nigerian institutes, the community has completed One Health collaborative projects investigating 
AMR at poultry and pig farms, the farm environment, and in-contact humans and hospital submissions.

Results or Focus

One area of focus was the AMR training of 132 Nigeria scientists from government, academic, and private laboratories. We ran four 
courses, each comprising a thoughtful balance of classroom teaching and hands-on sessions in the laboratory. This gave participants 
practical experience handling and testing bacterial cultures, as well as background and wider context for their AMR work.

Conclusion or Scope

The establishment of this community has helped to strengthen personal and institutional capacities in Nigeria, Denmark, and the Unit-
ed Kingdom. Routine and ad hoc networking strengthens ongoing activity, and the community has grown to include additional Fleming 
fellows and mentors. The up-skilling of Nigerian laboratory staff, through the ‘train-the-trainer’ approach, has enhanced capacity to 
produce high-quality microbiological data. This community has contributed to One Health AMR surveillance systems and supported 
implementation of Nigeria’s national action plan for AMR
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is a growing global health threat that is associated with volume of antimicrobial use. Timor-Leste is a 
Southeast Asian country that shares a border with Indonesia with a population of 1,368,639. Despite recent research that indicates 
increasing resistance rates among human pathogens in this country, a knowledge gap on antimicrobial usage volume exists. This 
study intends to describe antimicrobial consumption trends in the 13 municipalities in Timor-Leste; and the only tertiary hospital in 
Timor-Leste (National Hospital Guido Valadares (NHGV).

Methods

Distribution data were obtained from 13 municipalities from 2016 to 2019; and from hospital distribution data 2016 to 2021. Antimi-
crobials were classified by class and by World Health Organization Access, Watch, Reserve categories. Estimated consumption was 
calculated by Daily Defined Doses per 1000 inhabitants per day (DID) of oral and parenteral routes for municipality data, and by Daily 
Defined Doses (DDD) per 1000 occupied bed days (OBD) for hospital data.

Results or Focus 
Overall antimicrobial consumption in the 13 municipalities increased gradually over 2016 to 2019 (DID; 2016=6.18, 2019=8.04). 
Similar trends of consumption were observed at NHGV (DDD/1000 OBD; 2016=4153.9, 2019=6839.8). Amoxicillin was the highest 
consumed antimicrobial in both datasets over the timeframes (average DID=2.8; average DDD/1000 OBD=1793.7); followed by 
erythromycin (average DID=0.57) and sulfamethoxazole-trimethoprim (average DID=1.16) in the 13 municipality dataset; and ceftri-
axone (average DDD/1000 OBD=328.4) and cloxacillin (average DDD/1000 OBD=367.16) for the NHGV dataset. Most antimicrobi-
als were from the Access category (13 municipality average=83%, HNGV average=72%), with the remaining in the Watch category. 

Conclusion or Scope

These data are useful in describing a baseline and trend of the consumption in Timor-Leste. Further efforts are required to better 
understand the rationale for these trends. Antimicrobial usage audits may provide additional clarity to the situation and improve anti-
microbial surveillance for adequate AMR oversight in this country.

Keywords: AMR; AMC; antimicrobial resistance; antimicrobial consumption; antimicrobial stewardship; 
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Introduction and Objectives or Purpose

In PNG, antimicrobial resistance (AMR) has long been recognized as a potential threat, receiving increased attention with the devel-
opment of a National Action Plan (2019-2023). Little data on the extent of AMR and trends in the country and no systematic national 
AMR surveillance program exists. Data from the microbiology laboratory, PMGH represents the only baseline information available 
locally to identify AMR risks and priorities. Our objective was to expand knowledge on human health AMR patterns in PNG by sys-
tematically investigating data from PMGH, 2019 to 2021.

 

Methods

Standard laboratory data on all sample referred from 2019-2021 was collected, including sample demographics, organism isolated, 
and antimicrobial susceptibilities, performed using disk diffusion and interpreted with clinical breakpoints from the EUCAST (v9). Data 
analysis and presentation was performed in R using the AMR for R package.

Results or Focus

A total of 32,610 samples were processed; 28% (n=9197/32,610) had significant growth. The most common microbial species, 
compromising 70% of isolations, were Klebsiella pneumoniae 22% (2027/9197), Escherichia coli 18% (1647/9197), Staphylococcus 
aureus 18% (1647/9197) and Pseudomonas aeruginosa 12% (1124/9197). Extended-spectrum beta-lactamase (ESBL) production, 
based on ceftriaxone non-susceptibility, was 59% in K. pneumoniae and 34% in E. coli. Meropenem resistance was 2% and 4% for E. 
coli and K. pneumoniae, respectively. Methicillin resistance S. aureus (MRSA) rates were between 30% - 40% among all specimen 
types. Vancomycin resistant Enterococcus (VRE) was identified in 11% (22/196) of all enterococci recovered. Comparison of the AMR 
trends observed over the three years have shown an increase of ~3-7% in rates for MRSA, ESBL, CPE and VRE for all specimens.

Conclusion or Scope

The results show high rates of AMR in clinical specimens from PMGH, highlighting the need for action to address AMR in PNG. This 
data will be used to guide the first antibiotic guideline policy for PNG.
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is one of the top ten global public health challenges. However, given the lack of a comprehensive 
assessment of worldwide AMR status, the objective of this study is to develop a One Health-based system-wide evaluation tool on 
global AMR.

Methods

We developed the three-hierarchical global One Health index (GOHI)-AMR indicator scheme, consisting five key indicators, 17 indica-
tors, and 49 sub-indicators, by incorporating 146 countries’ data from diverse authoritative databases. We investigated the overall- or 
sub-rankings and differences of GOHI-AMR scores at the international, regional, and national levels utilizing the GOHI methodology. 
Additionally, a correlation analysis was conducted between the GOHI-AMR scores and specified socioeconomic factors.

Results or Focus

As expected, high-income countries (HICs) outperform the other three income groups on overall rankings and all five key indica-
tors of GOHI-AMR, whereas LICs unexpectedly outperform UMICs and LMICs on the antibiotics-resistant key indicator (ARR) and 
ARR-subordinate indicators. Surprisingly, there were no significant differences among the four groups on the environmental-moni-
toring indicator. GOHI-AMR was positively correlated with GDP, life expectancy, and AMR-related publications, but negatively with 
natural growth rate and chronic respiratory disease. In contrast to Cyprus, the remarkably lower prevalence of “ESKAPE pathogens” 
in high-scoring Sweden and Denmark highlights Europe’s huge gaps in addressing AMR. China and Russia outperformed the other 
three BRICS countries on all key indicators, particularly India’s ARR and Brazil’s AMR LNC. Furthermore, significant internal dispari-
ties in CRKP and MRSA prevalence were observed between China and the USA. 

Conclusion or Scope

GOHI-AMR is the most comprehensive tool currently available for the assessment of AMR status worldwide. We discovered unique 
features impacting AMR in each country and offered precise recommendations to improve the capacity to tackle AMR in low-ranking 
countries. 
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Introduction and Objectives or Purpose

Antimicrobials are finite resource. Resistance development in pathogens is being reported in an unprecedented rate from both human 
and animal health care systems especially from Asia and Africa. This study looked at the volume and per animal unit availability of 
antimicrobials in Bhutan for last five years - 2017 to 2021. 

Methods

Livestock population for each calendar years were collected from the published national statistics report. The total number of livestock 
for each calendar were converted into population correction unit (PCU). National level data on purchase and supply of antimicrobials 
were collected. Active constituents were calculated for each antimicrobial. The mg/PCU of antimicrobials for Bhutan was calculated 
and compared with that European nations.

Results or Focus

Predominantly used class of antimicrobials were penicillin, sulphonamides and trimethoprim. The mg/PCU of livestock in Bhutan was 
found at the range of 3.22 – 6.63. The average antimicrobial consumption of 31 European nations was 89 mg/PCU (2.30 – 393.9). 
The mg/PCU of Bhutan consumption was close to Norway (2.30 mg/PCU) and Iceland (3.8 mg/PCU).

Conclusion or Scope

The study looked at the overall consumption rate on the calculated PCU of livestock in Bhutan. The antimicrobial consumption rate 
by livestock in Bhutan in comparison to European nations was found low. This is perhaps due to strong regulation in place for the use 
of antimicrobials in Bhutan. However, use of antimicrobials in Bhutan needs to be continuously monitored to maintain this rate or fur-
ther reduce in an effort to prevent resistance development. Strong antimicrobial stewardship, good farm biosecurity and vaccination 
program should support in reduction of antimicrobials in livestock in Bhutan.
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Introduction and Objectives or Purpose 
With increasing demand for animal proteins, there is an increasing demand for antimicrobial use in animal production as more 
intensive livestock farms replace the traditional farms in the Asia Pacific (AP) Region. In its 6th annual report, the World Organisa-
tion for Animal Health (WOAH) reports that the AP Region uses almost double the amount of antimicrobials used globally. Although 
important to monitor and report the data on antimicrobials imported, produced, distributed, sold, and used in animals, this activity is 
not currently in the priority list for most countries. The WOAH thus supported countries in the AP Region to enhance AMU monitor-
ing since 2018. The main objectives were to understand the prevailing legislations related to AMU, the state of play of AMU supply 
chain, the roles of different regulatory agencies and their coordination status related to AMU monitoring.

Methods 
In-country multisectoral workshops were organised in countries in which relevant stakeholders from the government, private sector, 
research institutes, academia discussed the current legislations, the state of play of AMU supply chain, the roles of different stake-
holders for collection and sharing of AMU data and ways of strengthening AMU monitoring in animal sector.

Results or Focus 
Since 2018, WOAH organised thirteen national AMU monitoring workshops in the AP Region. Countries are at varying stages of 
implementing monitoring of antimicrobials usage in animals and are facing challenges such as weak legislations, weak intersectoral 
coordination, lack of capacity to collect AMU data from stakeholders including end users, and lack of awareness especially amongst 
the policy makers, producers and consumers. The priorities include a need to update legislations, enhance coordination amongst 
the key stakeholders, develop simple AMU database at national level, and set up national AMU monitoring system.

Conclusion or Scope 
AMU monitoring activities in animals in countries need support in terms of capacity building, enhanced intersectoral coordination, 
sustainable governing mechanisms.
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Introduction and Objectives or Purpose

The studies on the antimicrobial resistance (AMR) of enteric pathogens from food animals are commonly conducted in Nepal. There 
are limited data on the AMR of pathogens isolated from the companion animals. So, this study was conducted to monitor the status of 
AMR in dogs of Paklihawa, Nepal using E. coli as a model enteric pathogen. The study would help to compare the resistance pattern 
with previous findings from livestock and poultry.

Methods

A cross-sectional study was conducted in Paklihawa, Nepal from July to September of 2021. The faecal samples were collected from 
103 dogs and transported in an ice cool box to the microbiology laboratory of the Paklihawa campus. E. coli was isolated on EMB agar 
and confirmed biochemically by IMViC tests. E. coli isolates were tested against eight different antibiotics by the disc diffusion method.

Results or Focus

The prevalence of E. coli in faecal samples of dogs was found to be 30.0 % (31/103). The occurrence 
of E. coli was statistically associated with animal factor (age, weight) and deworming status 
(P ≤ 0.05).  Out of eight antibiotics tested, the maximum resistance to an antibiotic was observed with Ceftazidime (100.0 %), followed 
by Amikacin (96.8 %), Ceftriaxone and Doxycycline (93.5 %), Ciprofloxacin (83.9 %), Chloramphenicol (83.9 %), Enrofloxacin (61.3 
%), and Gentamycin (35.5 %). All 31 isolates were found to be multi-drug resistant (MDR) and had a Multiple Antimicrobial Resistance 
(MAR) index value greater than 0.2 which represents high risk source of contamination.

Conclusion or Scope

The presence of MDR isolates of E. coli from dogs indicates the possible circulation of resistant isolates from humans or food animals 
to dogs. Periodic surveillance with one health approach is necessary to understand the transmission of AMR among different species. 
The precautions should  be taken while sharing the environment with the companion animals. 
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Introduction and Objectives or Purpose

Despite the fact that AMR and climate change are among the most serious threats to the global health system and economy, many 
people around the world are unaware of their significant negative impact. Human behavior is the central plan to address AMR and 
climate change. This qualitative study aims to understand the knowledge, attitude, and practices on AMR and climate change of both 
pastoralists and health professionals in the Somali region, Ethiopia.

Methods

This qualitative research was carried out in three separate locations in the Somali region (Jigjiga, Gode, and Adadle). 44 in-depth in-
terviews were conducted with health professionals in different health facilities in urban, semi-urban, and rural settings. Additionally, 12 
focus group discussions with rural populations were conducted to understand their KAP towards antibiotics. A combination of content 
and thematic analysis was used to analyze the qualitative data.

Results or Focus

Except for doctors and pharmacists, the majority of other health professionals and communities had poor awareness of AMR and 
climate change. Conversely, after simple explanations of the term “climate change” the communities understood it better than health 
professionals. Furthermore, both the health professionals and communities poorly understood the source and transmission path of 
AMR. Educating health professionals and communities, imposing legislative constraints on antibiotic purchases, and improving diag-
nostics in health facilities, could mitigate at least part of the problem. Most participants had never heard of climate change, A few par-
ticipants mentioned the relationship between climate change and antimicrobial resistance, despite different views of the participants.

Conclusion or Scope

The knowledge gap in AMR varied by profession rather than setting, while for climate change, the understanding differed by setting 
rather than profession. Thus, a transdisciplinary One Health research approach for further understanding of AMR and climate change 
in different stakeholders, as well as strategies to raise awareness of AMR and climate change to initiate behavioral change.
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Introduction and Objectives or Purpose 
Purpose: Antimicrobial use in livestock is associated with resistance in systems with close human/livestock association like pas-
toral areas where access to animal health providers (AHPs) is difficult while access to unregulated veterinary pharmaceuticals is 
easy.  USAID/BHA is working to protect human, animal, and ecosystem health by reducing AMR risk associated with humanitarian 
livestock programming.

Methods 
Methods:  In this case study we use internal USAID/BHA databases to review all veterinary pharmaceutical procurement since 
adoption of a Veterinary Essential Medicines List (VetEML).  We assess the geographic distribution of use, types of disasters, ven-
dors, drugs procured, quantities, and reason for use.

Results or Focus

Focus: USAID/BHA has developed its VetEML based on analysis of partners’ frequently requested pharmaceuticals, review of 
reference manuals, and accepted global standards.  Experts reviewed several drafts.  Antimicrobials on the list treat most non-viral 
livestock pathogens while posing the least AMR risk.  All USAID/BHA partners must restrict procurement to the VetEML or provide a 
strong justification for a non-VetEML product.

USAID/BHA partners must procure veterinary pharmaceuticals from USAID/BHA vetted and approved vendors; distribute pharma-
ceuticals only to AHPs; build capacity of AHPs and private veterinary pharmacies in good storage, distribution, disposal, and docu-
mentation practices, withdrawal periods, and issues related to AMR; adhere to strict policies on the procurement and use of topical 
pest control products; and implement a monitoring system to ensure that only approved pharmaceuticals are used in programs.

Conclusion or Scope 
Scope:  The USAID/BHA VetEML is the first of its kind for humanitarian programming.  Together with associated requirements, it 
ensures that only safe and effective pharmaceuticals are used in USAID/BHA programs and reduces AMR risks while facilitating 
rapid humanitarian responses.  Development and adoption of global standards for veterinary pharmaceuticals like the WHO Pre-
qualification of Medicines Program (PQP) would further advance the safety and efficacy of pharmaceuticals used in humanitarian 
livestock programming and reduce associated AMR risk.
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Introduction and Objectives or Purpose

 Khartoum, the capital of Sudan. The City hosts most of the dairy farming projects and beef consumption particularly in Eastern Nile 
locality.   slaughtering under-treatment poor prognosis and very sick dairy cattle in Khartoum State is practiced without considerations 
of drugs withdrawal periods. Dairy cattle always get continuous health care with several anti-arthropod chemicals, antimicrobial drugs 
and hormones. The majority of these chemicals and drugs have long withdrawal period. This make urgent slaughtering of dairy cows 
in the City outskirt for meat production, a serious threat for people health particularly through drug residues and antimicrobial resis-
tance (AMR).

Methods

 The study followed the qualitative research strategy using observation and interview techniques followed by focus group discussion 
(FGD).Data was analyzed, presented and discussed qualitatively based on the related hazard analysis and critical control points 
(HACCP) of antimicrobial residues and AMR challenges.

Results or Focus

 The study revealed that urgent slaughtering of dairy cows after an uncountable number of treatment cycles or failure using long act-
ing (20-30%) antimicrobial drugs of choice and their alternatives as well as hormones is a classic concept in the study area. Very sick 
animals could be slaughtered at any time with or without veterinary consultation, in or out of slaughter houses. Urgent slaughtered 
meat sometimes distributed for consumption without any kind of meat inspection. Even if slaughtered in abattoirs, the meat inspection 
never includes drug residue detection. 

Conclusion or Scope

 in addition to other health problem, urgent dairy cows slaughtering contribute in people AMR.

Acknowledgement

Farmers know some zoonosis, however, they don’t know the one health risk of drug residues and AMR.

The FGD agreed with government help as the best solution if the step of reporting the expensive cow death could be as easy for small 
producers. However, the intensive system farmers should be included in insurance companies programmes. 
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ANTIMICROBIAL RESISTANCE PATTERNS OF COMMENSAL ESCHERICHIA COLI 
FROM THE GUT OF POULTRY: A CROSS-SECTIONAL STUDY FROM NEPAL

Rajesh Kumar Shah1 ; Suraj Subedi*1 2 ; Roshan Paudel3 ; Rakesh Kumar Yadav4 ; Sanjay Kumar Yadav5 ; Mauricio JC Coppo6 ; 
Glenn F Browning6 ; Sulochana Shrestha2  

1Masters in Veterinary Science (Veterinary Physiology), Faculty of Animal Sciences, Veterinary Sciences and Fisheries/ Agriculture 
and Forestry University/ Nepal (ববববব), 1Central Veterinary Laboratory/ Department of Livestock Services/ Nepal (ববববব), 

2Antimicrobial Use Fellowship - Animal Health/ Fleming Fund Fellowship Program/ Nepal (ববববব), 3Masters in Veterinary Science 
(Veterinary Medicine), Faculty of Animal Sciences, Veterinary Sciences and Fisheries/ Agriculture and Forestry University/ Nepal 

(ববববব), 4Department of Pharmacology, Institute of Agriculture and Animal Sciences/ Tribhuvan University/ Nepal (ববববব), 5Vet-
erinary Laboratory/ Department of Livestock Services/ Nepal (ববববব) 6Asia-Pacific Centre for Animal Health, Faculty of Veterinary 

and Agricultural Sciences/ The University of Melbourne/ Australia 2Department of Livestock Services/ Ministry of Agriculture and 
Livestock Development/ Nepal (ববববব) 

Introduction and Objectives or Purpose

Antimicrobials are commonly used in the poultry industry in Nepal. E. coli are commensal bacteria in the gut of poultry and are poten-
tially exposed to oral antimicrobials; therefore, their patterns may reflect antimicrobial usage. The objective of the current study was 
to better understand the antimicrobial resistance (AMR) patterns of commensal E. coli in the gut of healthy poultry.

Methods

A cross-sectional study was conducted in Province-1 of Nepal. Faecal and/or caecal samples (n=170) were collected from broiler, lay-
er or local-breed poultry in farms or markets. E. coli were isolated, identified using biochemical tests and their resistance phenotype 
determined using disk-diffusion tests and interpreted using CLSI cut-offs for ciprofloxacin (CIP), tetracycline (TET), ampicillin (AMP), 
co-trimoxazole (SUL), chloramphenicol (CHL) and gentamicin (GEN). These antimicrobials represent the antimicrobial classes com-
monly used in poultry in Nepal.

Results or Focus

A total of 89 E. coli were isolated. Phenotypic resistance was observed against all classes of antibiotics, including CIP (84%), TET 
(81%), AMP (75%), SUL (63%), CHL (28%) and GEN (17%).  Tetrachoric correlation analysis revealed a high correlation between 
resistance to different antimicrobials (Figure-1). No significant differences were seen in logistic regression analysis of phenotypic re-
sistance in broilers, layers and local poultry for each antimicrobial (data not shown). Multi-drug resistance (≥3 antimicrobial classes) 
was seen in 78% of the isolates.
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Conclusion or Scope

As recent antimicrobial usage can have a greater influence on detection of phenotypic resistance, the data in this study should be 
interpreted with caution and might not necessarily reflect the resistance profiles of avian pathogenic E. coli involved in disease. The 
high correlation between resistance to different antimicrobials could be due to either high use of these antimicrobials or co-selection 
of resistance mechanisms. Further studies are thus warranted to better understand the genetic determinants of resistance in E. coli 
from Nepalese poultry.
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Introduction and Objectives or Purpose

Regardless of WHO declaring that AMR is one of the top 10 global public health and development threats facing humanity, imple-
mentation of  global response action plans is lagging. Although national guidelines exist, the sources of data which form the basis of 
these guidelines are limited due to slackened One health implementation,  poor quality epidemiological data collection and report-
ing of AMR  at local community level. 

Study Purpose: To generate evidence of architectural, technical and epidemiological data paucity inorder to streamline capacity 
building efforts for standardisation of Community AMR Surveillance in the context of One health

Methods

Dashboard design input data was assessed for quality using the OECD and  WHO SCORE assessment tools. Literature scoping 
review followed the 2020 JBI guideline predesigned by Arksey and O’Malley (2005) and a few moderations were made. It includ-
ed information sources that reveal information on AMR, AMU,  AMC  digital monitoring, dashboards, electronic records, reports 
and  press statements aligning with the AMR Quadripartite guidelines. Excluded articles written in any other language apart from 
English. Relevant AMR dashboard publications made 10 years before the 2015 GAP AMR and after to date were incorporated.

Results or Focus 
36 AMR Surveillance dashboards and systems were found to be of potential interest, 12 were desirable but only 10 were promi-
nent for this review. Only 20% have the capacity to collect and  report in the context of one health. There are no new community 
dashboards developed after 2015. National and regional ones available are very heterogeneous and require standardisation even 
though they are reporting AST results of common priority pathogens. Data registry, visualisation, scalability, extraction, representa-
tiveness, reproducibility and decision support was directly linked to the design set by the developer instead of being informed by the 
available AMR guidelines. 

Conclusion or Scope 
Incorporation of more epidemiological indicators in  AMR surveillance dashboard design is an urgent need for standardisation.
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Introduction and Objectives or Purpose

Enterococci are the group of commensal bacteria that are found in the gut of animals and humans.  Enterococci spp. causes severe 
infections in immunocompromised and hospitalized patients. The increase in resistance of Enterococcus spp., against Vancomy-
cin, the last line of defense against these gram-positive bacterial infections is a major public health concern. A cross-sectional survey 
was conducted to estimate the burden of vancomycin-resistant enterococci (VRE) in the market-age chicken in Kathmandu valley 
from August 2021 to June 2022.

Methods

The pooled fecal samples were collected from 130 poultry holdings viz., slaughterhouses, live markets, and poultry farms. Out of 
130 poultry holdings, 110 produced enterococci in culture. The identification of Enterococci spp. was confirmed by an automated 
identification system (MALDI-TOF MS). The antibiotic susceptibility testing of vancomycin against enterococci spp. was performed 
in the VITEK 2 system.

Results or Focus

The species wise of distribution of enterococci were; Enterococci hirae 44.5% (95%CI:35.6,53.9, p>0.05), Enterococcus faeca-
lis 35.5% (95%CI:27,1,44.7, p<0.05), Enterococcus faecium 13.6% (95%CI:8.4,21.3,p<0.001), and Enterococcus durans 6.4% 
(95%CI:3.1,12.6, p<0.001).On average, 36.4% (95%CI:27.9,21.3,p<0.001) of the Enterococci spp. were resistant to vancomy-
cin.The species wise resistance to vancomycin were; Enterococci hirae 20.4% (95%CI:10.86,33.37,p<0.05), Enterococcus fe-
calis 66.7% (95%CI:50.9,80.1,P<0.05), Enterococcus faecium 20%(95%CI:5.4,45.4,p<0.05)and Enterococcus durans 14.28% 
(95%CI:0.72,53.02,p>005).

Conclusion or Scope

The detection of VRE in the marketable age chicken’s feces might be a public health risk. The higher counts of resistance among En-
terococcus fecalis and Enterococcus faecium, the pathogenic strains of enterococci, is a serious issue. Yet, the vancomycin use data 
in the chicken population was not available which is a limitation of this study. Further information on the usage of vancomycin and the 
identification of possible risk factors by one health approach would provide more insight into the epidemiology of VRE.
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Introduction and Objectives or Purpose 
Colibacillosis is one of the challenging diarrhoeal diseases which results in economic losses. Escherichia coli, especially enterotoxi-
genic E.coli (ETEC) has been incriminated as the most significant bacterial cause of colibacillosis.  

This study was aimed at determining the pathotypes present in E.coli which were isolated from foods and water in informalsettle-
ments of Nairobi, their phenotypic antimicrobial sensitivity and genotypic antimicrobial resistance.

Methods 
Previously isolated and biochemically confirmed E.coli isolates were streaked on MacConkey agar plates and Tryptone Soy Agar 
(TSA.) The Kirby-Bauer disk diffusion method was employed to determine the phenotypic antimicrobial sensitivity according to Clini-
cal and Laboratory Standards Institute(CLSI) guidelines (CLSI 2014). Each isolate was screened for antimicrobial sensitivity with 
twelve different antimicrobial agents

Results or Focus 
Antibiotic resistance was detected for Amoxycillin- clavulanic acid (12.6%) ampicillin (45.4%),ceftazidime (1.7%), ceftriaxone 
(0%), nalidixic acid (10.4%), tetracycline (29.3%), ciprofloxacin (1.8%), trimethoprim-sulfamethoxazole (41.2%) gentamicin 
(0.6%), streptomycin (22.5%) and chloramphenicol(6.9%). Antibiotic resistance genes detected  included blaTEM(91%), blaCMY 
(51%),tetA31%,tetB(29%), aac(3)V (17%), sul1(10%), sul2 (18%),aadA1 (8%), cml (14%) and cat1(18%).

Conclusion or Scope 
E. coli present in foods from Nairobi per-urban areas is resistant to multiple antibiotics and contains antimicrobial resistance 
genes. The presence of β-lactam resistance genes bla TEM, bla CMY and bla SHV in food-producing animals is an indicator of the 
potential public health risk from the direct transfer of these strains to man through the food chain, close contact between man and 
animals and through the transfer of plasmids
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Introduction and Objectives or Purpose

The promotion of the rational use of antibiotics is one the objectives of the National Action Plan to combat AMR in Bhutan. To plan and 
initiate an antimicrobial stewardship program as part of this plan, baseline data on the current use of antibiotics is required.

Objective: To benchmark the quality indicators associated with the prescription and use of antibiotics in four hospitals in Bhutan.

Methods 
A hospital wide point prevalence survey was conducted in Dec 2021 and repeated again in June 2022, using the Australian Hospital 
National Antimicrobial Prescribing Survey (Hospital NAPS) tool.

Results or Focus 
The overall rate antibiotic prescribing was 41.5% of hospitalized patients, with majority (42.2%) of the patients on a single antibiot-
ic. 79.1% of the prescriptions had a documented indication, with only 26.9% having a planned review or stop date. For indications 
requiring surgical prophylaxis, 71.1% were administered beyond 24 hours. The commonest antibiotic prescribed was ceftriaxone 
(21.7%) followed by cefazolin (13.3%). The commonest indication was for surgical prophylaxis (14.2%), followed by sepsis (9.1%) 
and empiric treatment for community acquired pneumonia (8%). The overall compliance to the national antibiotic guidelines was 
27.8% with 37.6% of all prescriptions being assessed as appropriate.

Conclusion or Scope 
This study shows that there is a poor compliance to the national antibiotic guidelines in the inpatient setting within the four major 
hospitals in Bhutan, with ceftriaxone being used inappropriately as the first line antibiotic choice for common infections such as 
community acquired pneumonia.
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Introduction and Objectives or Purpose

The prevalence of type 2 diabetes mellitus (T2DM) is increasing worldwide, and the estimated prevalence is 12.4% amongst the 20-
75 years old group in Brunei Darussalam. Digital intervention (DI) has been shown to be cost-effective in the management of T2DM 
and provide a better accessibility of lifestyle intervention.  A combination of DI with support by professional management can enhance 
users with better self-efficacy than DI alone. This single-arm, non-randomised clinical study aims to evaluate the effectiveness of 
proposed DI programme with online and offline support by health coach (HC) as a pilot project before Brunei Ministry of Health rolls 
out a national-wide value-based care programme.

Acknowledgement

Methods

The 16 weeks structured DI programme is designed by healthcare professionals, which consists of weekly education materials of 
animations, videos, and infographics, dietitian group sessions, and individual online consultations with HCs.  A personalised diet and 
exercise recommendations based on the health measurement of blood glucose levels, weight and heart rate via glucometer and 
smart devices together with meals and exercise log will be given by HCs via individual video consultations.

The study aims to recruit 180 T2DM individuals via online recruitment leveraging on eligibility screening based on electronic medical 
records (EMR), push notifications for study invitation via a national healthcare APP (BruHealth), official social media platforms for 
outreach and offline recruitment via healthcare centers. The primary outcome is proportion of participants with decrease in HbA1c by 
0.6%. Secondary outcomes include changes in HbA1c, body mass index, lipid profile and EQ-5D-5L.

Results or Focus

The study has received ethics approval and is actively recruiting. The preliminary results will be available by September 2022.

Conclusion or Scope

The results will provide evidence to evaluate clinical effectiveness of this programme and serve as a pilot project to roll out nation-
al-wide value-based care programme via a Mobile Application as a digital solution in Brunei Darussalam
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Introduction and Objectives or Purpose

Vulnerable seniors have difficulty in accessing oral health assessment and care, exacerbated by the COVID-19 pandemic. The 
TDOCS programme, a 2-year pilot oral care programme, seeks to trial the use of tele-dentistry to provide easier access to oral care 
services through remote detection and monitoring of oral conditions.

Objective: To assess baseline oral health status and dental treatment needs of participating vulnerable seniors; and their response 
to the tele-dental process.

Methods 
Participants were recruited from residential care homes and a home care programme. Trained nurses performed intraoral imag-
ing and upload images and clinical information for remote assessment by the dentist. A report of the remote assessment findings, 
diagnosis, suggested treatment plan and urgency of treatment was sent to the nurses for follow-up with the dentist if required. 
The tele-dental assessment was carried out 6-monthly. Baseline clinical examination was also carried out. Descriptive analysis of 
baseline data was performed to examine participants’ oral health status, dental treatment needs and response to the tele-dental 
assessment.

Results or Focus 
130 participants (46 homebound seniors, 84 from residental care homes) were recruited and completed baseline clinical exam-
ination. 88.6% of  intraoral imaging scans were completed. Based on clinical findings, 36.9% were completely edentulous. Mean 
number of natural teeth and DFT (decayed, filled teeth) score for partially dentate was 13.1 and 3.2 respectively. 44.4% and 40.0% 
presented with moderate-severe plaque accumulation and gingival inflammation respectively. 75.0% had no functional occlusal 
contacts. 77.7% of participants was identified to have unmet oral health needs, which was similarly identified during remote assess-
ment. 81.0% of participants responded positively to the imaging procedure.

Conclusion or Scope 
High unmet oral health needs in vulnerable seniors suggests a need to improve access to dental care for this growing population. 
The tele-dentistry model has potential to meet this need.
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Introduction and Objectives or Purpose

Management of type 2 DM aims to restore blood glucose concentrations to close to normal values. Providing education about 
the management of type 2 DM based on insulin therapy practices is a challenge for patients with type 2 diabetes. Hospitals must 
be able to develop educational strategies that are continuously implemented and sustainable. The purpose of this study was to 
analyze the effect of an evidence-based insulin injection technique education program on insulin injection technique practice and 
HbA1c values.

Methods 
The research method used is Quasy Experimental Non-Equivalent Control Group Pretest-Postest Design. Respondents in this 
study were 60 type 2 DM patients who were selected by purposive sampling technique. The practice of insulin injection technique 
was measured using the Worldwide Injection Techniques Questionnaire. Data analysis was carried out univariate and bivariate. 
To determine the effect of the educational program on insulin injection techniques, a significance test was used, namely the paired 
sample t-test and t-test for independent groups.

Results or Focus 
The results showed that the evidence-based insulin injection technique education program had an effect on the practice of insulin 
injection technique (p=0.004) and had an effect on the HbA1c value (p=0.000).

Conclusion or Scope 
The education program for providing evidence-based practice-based insulin injection techniques has an effect on the HbA1c value 
of type 2 DM patients, so it is recommended for the hospital to hold an education program for providing evidence-based prac-
tice-based insulin injection techniques so that the glycemic levels of type 2 DM patients can be controlled.
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high-income countries: A systematic review and meta-analysis of randomised controlled 

trials.
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Introduction and Objectives or Purpose

In high-income countries, obesity disproportionately affects the poor and perpetuates health inequalities. Adult obesity is linked to 
chronic diseases and imposes health and socioeconomic burden. This systematic review and meta-analysis examines the effective-
ness of behavioural strategies for weight reduction among low-income adults in high-income countries.

Methods

Randomised-controlled trials that investigated the use of behavioural strategies in obesity management were identified by systemati-
cally reviewing the literature within Web of Science, PubMed and CENTRAL, published between 1 November 2011 and 1 May 2022. 
Meta-analyses and subgroup analyses were undertaken to analyse the pooled and individual effects of behavioural strategies. Risk 
of bias (RoB 2.0) and Grades of Recommendation, Assessment, Development and Evaluation (GRADE) criteria were used to assess 
evidence quality and certainty.

Results or Focus

Three out of 14 trials were omitted from meta-analyses due to high RoB. Results favoured interventions, demonstrating significant 
reductions in body weight (MD: -1.56kg, [95% CI –2.09, -1.03]) and HbA1c (MD: -0.05%, [95% CI -0.10, -0.001]). There were no im-
provements in waist circumference, blood pressure or serum lipids. Nine unique strategies were identified but only financial incentives 
and interactive feedback produced weight losses of ³2kg, with moderate certainty of evidence.

Conclusion or Scope

Behavioural strategies are effective in helping low-income persons in high-income countries lose modest, but significant weight. 
However, the impact of these interventions on CVD risk factors remains unclear. Future research should reflect population diversity 
and conduct cost-effectiveness studies.
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EXPLORATION OF A MOBILE APPLICATION AND CONTENT MANAGEMENT SYS-
TEM TO DETERMINE RESPONSE PATTERN OF COVID-19 NUTRITIONAL SURVEY 
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Introduction and Objectives or Purpose

Digital platforms ensure rapid and accurate data collection. In Brunei, a mobile health application (BruHealth) and its Content Man-
agement System (CMS) with behavior sciences libraries were utilized to provide remote nutritional surveys during the COVID-19 
pandemic. This study aims to validate the use of BruHealth and CMS for national surveys and to investigate the most efficient push 
notification schedules.  

 

Methods

Using electronic medical records, eligible individuals were sampled accordingly: Parents of <1 - 5.9 months old (Group CU2A), 
6-23 months old, (CU2B), and 2 - 14 years old children (CU19A), 15 – 18 years old individuals (CU19B), pregnant (MQA) and early 
post-natal women (MQB). 5 different times, days, and nudge content (N1, N2, N3, N4, N5) with sub-groups were configured to an 
initial ‘assigned’ schedule, followed by a ‘micro-randomization’ schedule for eligible groups. Randomization was performed for each 
day and time to push or not push notification, alongside another randomization layer of nudge content. Targeted surveys were then 
disseminated through BruHealth.

Results or Focus

During the assigned phase, CU2A and CU2B responded best on Thursday 8AM (N1.1) and Tuesday 8PM (N2.1) respectively, while 
CU19A and CU19B responded best on Thursday 2PM (N3.1) and Tuesday 11AM (N2.1) respectively. MQA and MQB responded most 
on Monday 8PM (N5.1) and Thursday 8AM (N1.2) respectively. During micro-randomisation, CU2B responded best on Monday 8PM 
(N3.1), while CU19A and CU19B responded best on Monday 11AM, but with N2.2 and N4.1 respectively. CU19B also had an equal 
number of responses at 8PM.

Conclusion or Scope

Parents with younger children tended to respond earlier in the morning or evenings, compared to those with older children. The best 
response days were Mondays, followed by Thursdays, while the best response nudge was N2. BruHealth and CMS have been in-
strumental tools in this study, and such digital platforms may be utilized for future national surveys.
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Impact of the COVID-19 pandemic on Non-Communicable Diseases care in Nigeria

Onyekachi Nwitte-Eze*1 ; Morenike Alex-Okoh1  
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Introduction and Objectives or Purpose

Non-Communicable Diseases (NCDs) suffered setbacks since the start of the COVID-19 pandemic. One of such was the lack of 
access to healthcare facilities, especially during the lockdown period for people with non-communicable diseases. The country was 
also compelled to reprioritize resources at the start of the COVID-19 pandemic. The Nigeria STEPwise survey for NCDs has been in 
the works since 2016. We looked at how the COVID-19 pandemic impacted the survey. 

Methods

An in-depth interview with key stakeholders from the Non-communicable Diseases division in the Department of Public Health, 
Federal Ministry of Health was carried out. The questions revolved around what benefits and losses COVID-19 had caused on the 
STEPs survey

Results or Focus

The STEPs survey experienced a 2-year delay as resources were channeled by the Ministry and funding partners to COVID-19 re-
sponse. Activities for the STEPwise survey only resumed in October, 2021. Interestingly, the Non-Communicable Diseases division, 
leveraged funds for COVID-19. It was observed that patients with comorbidities (non-communicable diseases) were the most affected 
by COVID-19. 

Conclusion or Scope

COVID-19 slowed down research, surveys, and treatment for people with non-communicable. However, it also opened opportunities 
for new partnerships and resource mobilization. 
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SLEEP DEPRIVATION AND SELF-REPORTED ANXIETY AMONG WORK FROM 
HOME ADULTS IN THE NATIONAL CAPITAL REGION DURING THE COVID-19 PAN-

DEMIC
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Pineda1  
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Introduction and Objectives or Purpose

Sleep is an essential factor for one’s health, and sleep deprivation may negatively affect cognition. With the Coronavirus Disease 
2019, people have been compelled to stay at home, and such isolation and fear of acquiring the virus may affect the mental status 
of a person. With these, the study primarily aims to determine the relationship between sleep deprivation and self-reported anxiety 
among work-from-home adults in the National Capital Region (NCR) of the Philippines during the COVID-19 pandemic.

 

Methods

The study utilizes a quantitative correlational research design, survey questionnaires were utilized to collect data. The question-
naire included the socio-demographic profile, the Penn State Worry Questionnaire (PSWQ), and the Pittsburgh Sleep Quality Index 
(PSQI). The PSWQ determined the general anxiety of the participants, while the PSQI assessed their quality of sleep. The scores 
of both tests were computed using a system provided by the authors. Spearman’s rho correlation test was used to determine the 
relationship between sleep deprivation and self-reported anxiety, while Kruskal-Wallis test was used for the sociodemographic pro-
file, as the Kolmogorov-Smirnov Test suggested non-normal distribution.

 

Results or Focus 
Older age groups were more likely to have higher self-reported anxiety (r = -0.284; p < 0.001), and a poorer sleep quality (r = 
-0.248; p = 0.002). Furthermore, female adults were found to be more susceptible to having higher self-reported anxiety (r = 0.197; 
p = 0.015). As for the occupational groups, there were significant differences found in self-reported anxiety (p = 0.033), but none in 
terms of sleep quality (p = 0.342). Finally, the study could not confirm if income or occupational status have associations with sleep 
quality (p = 0.601) or anxiety (p = 0.930).

Conclusion or Scope

A positive minor correlation (r = 0.372) between sleep deprivation and self-reported general anxiety was detected among the work 
from home adults during the COVID-19 pandemic.

 

Keywords: Sleep Deprivation; Generalized Anxiety Disorders; Work-from-Home; Sleep Quality; COVID-19 Pandemic



Impact on and Innovations in Clinical Practice (IICP)

219

Topic: Impact on and Innovations in Clinical Practice (IICP): Multidrug Resistant Organisms (MDRO) - roles, responsibilities and 
interests of the non-ID physicians: Applying One Health concepts in hospitals to counter MDRO 
Abstract No: 15424

CHALLENGES IN PREANALYTICAL PHASE OF LABORATORY MEDICINE: SPECI-
MEN REJECTION IN CLINICAL MICROBIOLOGY LABORATORY IN PORT MORES-
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Lisboa  
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Introduction and Objectives or Purpose

Specimen rejection is a pre-analytical error in laboratory testing. Of the three phases of laboratory workflow processes, 50 -70% 
of errors occur in the pre-analytical phase. Quality in medical diagnostics is essential to providing safe health care to patients. Port 
Moresby General Hospital (PMGH) is a teaching and referral hospital (1200 bed-spaces) in Papua New Guinea (PNG). This study 
aimed to analyze the specimen rejection registry logbook and develop interventional measures to help reduce specimen rejection 
rates in the clinical microbiology laboratory.

Methods

The specimen rejection registry logbook was analysed for 2021, using MS-Excel. Patients with full name, ward, specimen type and 
reason for rejection clearly recorded in the rejection logbook were included in this study.

Results or Focus

A total of 9,539 specimens were received in the clinical microbiology laboratory in 2021. 395 were registered in the logbook as being 
rejected; 351 met the inclusion criteria of this study.  Urine (n=131, 37%), blood culture (n=75, 21 %) and pus (n=61, 17%) specimens 
were commonly rejected due to labelling discrepancies and/or sent in an unsuitable specimen container. A high rate of blood culture 
rejections was from children’s emergency department (n=28/75, 37%), followed by special care nursery (n=6/75, 8%).

Conclusion or Scope

Specimen rejection delays laboratory testing that may be critical for patient care and management. Low-cost interventions can help 
reduce specimen rejection rates at PMGH. This study has indicated that specimens have been rejected due to errors that can poten-
tially be reduced through awareness campaigns to all health personnel and phlebotomy staff. Awareness will also be communicated 
through the PMGH quarterly newsletter. Afterwards, we will re-audit rejections to look for improvement.  This campaign to help reduce 
the specimen rejection rate will also be implemented across other hospitals in PNG and help raise the quality service provided by 
our laboratories.              
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CHARACTERISTIC OF PRE-EXTENSIVELY AND EXTENSIVELY DRUG-RESISTANT 
TUBERCULOSIS PATIENTS AT ADAM MALIK HOSPITAL, MEDAN, INDONESIA

Bintang Yinke Magdalena Sinaga*1 ; Parluhutan Siagian1  
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Introduction and Objectives or Purpose 
Emergence of Multi-Drug Resistant Tuberculosis (MDR-TB) become a serious challenge for TB prevention and care program in 
Indonesia. Among MDR-TB, pre-XDR and XDR-TB cases are also getting more common. It is important to know the characteristic 
of pre-XDR-TB and XDR-TB patients. The aim of this study is to find the characteristics of Pre-XDR and XDR-TB patients.

Methods

This is a cross-sectional study, data were obtained from the medical records of MDR-TB patients who were treated at the MDR-TB 
polyclinic, Adam Malik Hospital, Medan, Indonesia, from July 2019 to June 2022. The characteristic observed were age, gender, 
comorbidities, anti-tuberculosis treatment history, and outcome of treatment

Results or Focus 
Of the 170 MDR-TB patients, 24 patients were pre-XDR-TB (14.1%) and 3 patients were XDR-TB (1.8%). The most age group was 
40-59 years old in 13 patients (48.2%) and aged 20-39 years were 9 patients (33.3%). Male was found in 18 patients (66.7%). Di-
abetes Mellitus was the highest comorbid found in 15 patients (55.6%), 11 patients (40.7%) had no comorbid, and 1 patient (3.7%) 
had Diabetes Mellitus with Chronic Kidney Disease. No history of previous TB treatment was found in 3 pre-XDR-TB patients 
(11.1%). The highest treatment history was having received drug-sensitive TB treatment for 1 time in 16 patients (59.3%), while 5 
patients (18.5%) had a history of drug-sensitive TB treatment more than1 time and 3 patients (11.1%) had received drug-sensitive 
TB and MDR-TB treatment previously. Treatment outcome was cured 14.8%, complete treatment 3.8%, died 25.9%, dropped out 
11.1%, moved 14.8%, on treatment 29.6%.

Conclusion or Scope 
Productive age, Diabetes Mellitus comorbid, male patients, history of anti-tuberculosis treatment and low success rate outcome 
are the characteristics found most frequently. More efforts and strategies are needed in the prevention and treatment programs of 
drug-sensitive and drug-resistant tuberculosis.
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MULTIDRUG RESISTANT BACTERIA IN HOSPITAL ACQUIRRED PNEUMONIA AT 
UMC VIETNAM
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Introduction and Objectives or Purpose 
Multidrug resistant (MDR) organisms have become more prevalent over the past decades, threatening safe and effective treatment 
for hospitalized patients. Hospital-acquired pneumonia is the most common form of hospital infection with a high prevalence of 
multidrug-resistant bacteria. There is a strong need for frequent surveillance with unified standards and systematic reports.

Methods 
We conducted a retrospective study at the University Medical Center – a tertiary general hospital located in Ho Chi Minh City, 
Vietnam. Electronic health records were used to screen for pneumonia patients with at least one positive culture, diagnosis were 
reviewed by the investigators. To ensure a referencable and meet international standards for classifying MDR pathogens, we used 
The standardized international terminology from the Joint initiative by European Centre for Disease Prevention and Control (ECDC) 
and the Centers for Disease Control and Prevention (CDC) [1]. The study was approved by the local ethic committee, informed 
consent was waived.

Results or Focus

From January to December 2020, we have identified 177 records that met our criteria, resulting in 297 positive cultures with a full 
antimicrobial resistance profile. Klebsiella pneumoniae is the leading pathogen, accounting for 37.4% of the total positive culture, 
followed by Acinetobacter baumannii, Staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli. These pathogens 
occur in more than 85% of the isolates and are highly resistant to antibiotics (>60% isolates classified as Multi Drug Resistance).

Figure 1: Multidrug resistant classification of top 5 bacterial pathogens

Conclusion or Scope 
Our study contributes to the growing evidence of the alarming increasing resistance of bacteria. Standardized, systematic antimi-
crobial surveillance and stewardship should become routine practices to inform safe and effective treatment.
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Introduction and Objectives or Purpose 
Brucellosis is an endemic bacterial disease reported in many sub-Saharan Africa countries. Awareness of frontline healthcare work-
ers (FHWs) influences diagnosis, reporting and management of the disease. The study aimed at assessing the effect of training 
on FHWs knowledge, attitude and practices (KAP) as well as the use of digital technology on reporting of brucellosis in pastoral 
communities

Methods 
A quasi-experimental study was utilized. Structured questionnaires were used to assess KAP of FHWs in two districts of eastern 
Tanzania which agropastoralism is endemic, following training enhanced by electronic application called AfyaData app to promote 
early detection and reporting of brucellosis. A pre- and post-intervention survey was conducted. Blood sera samples were collect-
ed from 141 patients with febrile illnesses attending selected health facilities in treatment community.  The blood samples were 
screened for brucellosis using RBPT and positive samples confirmed by c-ELISA test and reported using AfyaData app back to the 
facility. KAP was assessed by 5-point Likert scale. Descriptive analysis was performed. Chi-square/fisher exact test were used to 
compare KAP and categorical variables while analysis of continuous variables was done by t-test and ANOVA

Results or Focus

Results showed knowledge and practice of FHWs on brucellosis in pretest were not satisfactory, although they had good attitude 
towards brucellosis prevention while after training participant’s awareness, practice and attitude increased significantly (p=0.003, 
p=0.001, p=0.032). Prevalence was diagnosed among febrile patients but in low prevalence (2.8%). AfyaData app was proven to be 
a quick tool in providing reports on the diseases.

Conclusion or Scope

It can be concluded that before training FHWs had a deficit knowledge and practices although they showed good attitude. Mean-
while, after intervention FHWs’ performance was significantly improved that reflects the importance of continuous education for 
FHWs working at hospital.
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Introduction and Objectives or Purpose 
Brucellosis is an endemic bacterial disease reported in many sub-Saharan Africa countries. Awareness of frontline healthcare work-
ers (FHWs) influences diagnosis, reporting and management of the disease. The study aimed at assessing the effect of training 
on FHWs knowledge, attitude and practices (KAP) as well as the use of digital technology on reporting of brucellosis in pastoral 
communities

Methods 
A quasi-experimental study was utilized. Structured questionnaires were used to assess KAP of FHWs in two districts of eastern 
Tanzania which agropastoralism is endemic, following training enhanced by electronic application called AfyaData app to promote 
early detection and reporting of brucellosis. A pre- and post-intervention survey was conducted. Blood sera samples were collect-
ed from 141 patients with febrile illnesses attending selected health facilities in treatment community.  The blood samples were 
screened for brucellosis using RBPT and positive samples confirmed by c-ELISA test and reported using AfyaData app back to the 
facility. KAP was assessed by 5-point Likert scale. Descriptive analysis was performed. Chi-square/fisher exact test were used to 
compare KAP and categorical variables while analysis of continuous variables was done by t-test and ANOVA

Results or Focus

Results showed knowledge and practice of FHWs on brucellosis in pretest were not satisfactory, although they had good attitude 
towards brucellosis prevention while after training participant’s awareness, practice and attitude increased significantly (p=0.003, 
p=0.001, p=0.032). Prevalence was diagnosed among febrile patients but in low prevalence (2.8%). AfyaData app was proven to be 
a quick tool in providing reports on the diseases.

Conclusion or Scope

It can be concluded that before training FHWs had a deficit knowledge and practices although they showed good attitude. Mean-
while, after intervention FHWs’ performance was significantly improved that reflects the importance of continuous education for 
FHWs working at hospital.
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Operationalization of One Health with the Blockchain technology to enhance rabies 
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Introduction and Objectives or Purpose

Deaths due to human rabies are estimated at 59,000 per year and are particularly common in Asia and Africa. Despite the existing 
prevention measures through post-exposure prophylaxis (PEP), its burden remains high in West Africa, especially in Côte d’Ivoire and 
Mali. Evidence showed that there are insufficient resources for Rabies Control Program through mass dogs vaccination, and access 
to PEP is limited due to stock shortage, but also to lack of public awareness and communication between public and veterinary health 
sectors.

The implementation of the One Health approach with Blockchain technology has the potential for transparent and secure information 
sharing and management between different sectors, in combination with a social dynamic of rabies control.

The project aims to assess the effectiveness of the innovation to achieve the goal of zero human rabies by 2030.

Methods

The project adopts a step wedge design with a conceptual framework of Blockchain technology, a shared, immutable ledger. It allows 
the establishment of threshold stocks of vaccines at each level to avoid shortage and thus improve transparency and efficient use of 
the rabies vaccine. Here, social intervention implies both interventions for humans and animals with the environment such as chil-
dren’s education and waste management (figure 1). Four areas are covered:

i. Train staff on the integrated management of dog bites with the Blockchain.

ii. Shortened intradermal ID PEP coverage.

iii. Develop human rabies diagnostic and strengthen animal rabies diagnostic in rural areas.

iv. Increase social awareness about rabies by a transdisciplinary social process. 
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Introduction and Objectives or Purpose 
Due to the heavy use of antibiotics in livestock sector, there is rising concern about the antimicrobial resistance. Due to AMR, recur-
rent infections and new strains of pathogens are developing compromising the herd health at mass level. There is a dire need for 
therapeutic approaches to manage this stress in the transition cows. Recently, the use of phytochemicals as feed additives in cows’ 
nutrition has gained a lot of interest in managing various disease conditions. 

Methods 
In the current study, potential effects of phytochemicals derived from methanolic extract of Thymus serpyllum was evaluated (in-
silico) for autoimmunity via inhibition of bovine nuclear factor kappa B (NF-κB). Seeds of the plats were processed for the analysis 
via GC-MS and important constituents were identified. The free radicals scavenging activity of Thymus serpyllum seed and leaf 
extracts at 100 µg/mL was 71.8% and 75.6%, respectively. Similarly, both extracts displayed maximum radicals reducing power 
and inhibition of lipid-peroxidation at 100 µg/mL. Then in-silico analysis was performed to evaluate the fnctional importance of each 
constituent in various cellular pathways. 

Results or Focus 
The GC-MS analysis identified 52 methanolic extracts compounds, and five (Thymol, Luteolin 7-o-glucuronide, Rosmarinic acid, 
Apigenin 6,8-di-c-glucoside, Kaempferol) had binding free energy values of -11.6433, -10.002, -8.2615, -7.1714, -6.4870, respec-
tively, in complexes with bovine NF-κB. The Arg160 was the common residue formed non-bonded interactions with the screened 
compounds.  Predictable with these impacts, the screened compounds showed good pharmacokinetic parameters, including 
non-toxicity, non-carcinogenic, high gastrointestinal absorption and thus can serve as potential drug candidates. 

Conclusion or Scope 
The combined biochemical and in silico study revealed that Thymus serpyllum would potentially manage a load of oxidative stress 
and autoimmune reactions in transition dairy cows. However, further in vivo studies are required for the validation of these findings 
and to reveal the actual potential of identified phytochemicals.
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Introduction and Objectives or Purpose

Timor-Leste has a significant burden of infectious diseases but previously limited diagnostic capacity and availability of microbiology 
data on human health. Recent developments in both the diagnosis and reporting of key pathogens in Timor-Leste, including Staph-
ylococcus aureus (S. aureus), have allowed better understanding of the burden of key infectious diseases and their impact on the 
population.

Methods

A prospective observational study on clinical isolates of S. aureus received at the Laboratorio Nacional da Saude (LNS) in Dili, 
Timor-Leste, between January 2020 and July 2020 was performed. Clinical samples representing 85% (11/13) of the municipalities in 
Timor-Leste were included in the analysis. Standard microbiology culture, identification, and antimicrobial susceptibility testing (AST) 
were performed, and clinical and demographic data collected on laboratory-confirmed S. aureus isolates.

Results or Focus

A total of 61 clinical samples were confirmed as S. aureus. Most patients in our study were found to have community-acquired S. 
aureus infection (75%), whilst the remaining 25% were hospital-associated infection (HAI). 26% of S. aureus isolates were found to 
be methicillin-resistant (MRSA).

Conclusion or Scope

This is the first comprehensive description of S. aureus infection in Timor-Leste. The high MRSA rates identified in this study can 
be used to better inform guidelines for empirical treatment of S. aureus infections. Continuous investment in detecting clinically im-
portant pathogens and understanding their susceptibility profiles is critical for the development of treatment guidelines and antibiotic 
stewardship activities.

Keywords: Staphylococcus aureus, MSSA, MRSA, antibiotic resistance, Timor-Leste
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Randomised Controlled Trial of Fosfomycin in Neonatal Sepsis
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Introduction and Objectives or Purpose

Antimicrobial resistance is a global health priority and neonates are a particularly vulnerable population. Fosfomycin has the potential 
to be re-purposed as part of a combination therapy to treat neonatal sepsis where resistance to current Standard Of Care (SOC) is 
common. Objectives: To assess the safety of fosfomycin among neonates with clinical sepsis

Methods 
Design.   A single-centre open-label randomised controlled trial.  Setting. Kilifi County Hospital, Kenya. Patients. 120 neonates aged 
≤28 days admitted being treated with standard-of-care (SOC) antibiotics for sepsis: ampicillin and gentamicin between March 2018 
and February 2019. 
Intervention. We randomly assigned half the participants to receive additional intravenous (IV) then oral fosfomycin at 100mg/kg 
twice daily for up to 7 days (SOC-F) and followed up for 28 days. Main outcome(s). Safety for 28 days. 

Results or Focus 
61 and 59 infants aged 0-23 days were assigned to SOC-F and SOC respectively. We observed 35 adverse events (AEs) among 
25 SOC-F participants and 50 AEs among 34 SOC participants during 1,560 and 1,565 infant-days observation respectively (2.2 vs 
3.2 events/100 infant-days; incidence rate difference -0.95 events/100 infant-days [95%CI -2.1 to 0.20]). Four SOC-F and 3 SOC 
participants died. There was no evidence of impact of fosfomycin on serum sodium or gastrointestinal side-effects. 

Conclusion or Scope

Conclusion and relevance.  Fosfomycin offers potential as a safe and affordable regimen with a simple dosing schedule for 
neonatal sepsis, so fosfomycin is recommended to be used in combination with another antimicrobial.
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A zoonotic henipavirus from febrile patients in China
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Introduction and Objectives or Purpose

Hendra virus and Nipah virus, belonging to the genus Henipavirus in the family Paramyxoviridae, are the only two bat-borne henipa-
viruses known to infect humans with high fatality rate. Other henipaviruses have been isolated from bats and rodents with no known 
human infections.

Methods

We performed a hospital-based surveillance study on febrile patients who had recent history of animal exposure in Shandong and 
Henan Province, China, between 2018 and 2021. A henipavirus was identified through metagenomic analysis and subsequently 
isolated from a patient. The prevalence of the henipavirus in febrile patients, healthy individuals, domestic and small animals were 
further characterized by molecular and serological investigations. 

Results or Focus

We identified and isolated a phylogenetically distinct henipavirus, named Langya virus (LayV), in patients with febrile illness in Lang-
ya, Qingdao, China. The genome of LayV is comprised of 18,402 nucleotides and shares 71.1% nucleotide identity with Mojiang heni-
pavirus (MojV). Further investigation confirmed a total of 26 patients with acute LayV infection presenting with fever (100%), fatigue 
(54%), cough (50%), anorexia (50%), myalgia (46%), nausea (38%), headache (35%), vomiting (35%), accompanied by abnormali-
ties of thrombocytopenia, leukopenia, and impaired liver and kidney functions. Surveillance studies in the affected areas revealed four 
individuals PCR positive (4/1027, 0.39%) without symptoms and twenty one who were IgG-positive (21/1027, 2%). All had a history 
of animal exposure. Serosurvey of domestic animals identified seropositivity in goats (3/168, 1.8%) and dogs (4/79, 5.1%). Among 
25 species of wild small animals, LayV RNA was predominantly detected in shrews (71/262, 27.1%), suggesting shrews are a natu-
ral reservoir of LayV. The similarity of LayV to MojV G protein revealed by phylogeny and protein structure modeling by AlphaFold2 
indicated the unlikelihood of Ephrin-B2 as an entry receptor to LayV.

Conclusion or Scope

A newly identified henipavirus of probable animal origin was found to be associated with febrile illness in China.

Keywords: Langya virus; Henipavirus; Shrew; Zoonosis; Emerging infectious diseases
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Introduction and Objectives or Purpose

The COVID-19 pandemic sparked a proliferation of digital health technologies to support the response throughout the Western Pacific 
region. In contrast, digital health technologies have had a more limited role as part of health programs to prevent and detect other 
emerging zoonotic infectious diseases with the potential to cause public health emergencies. The aim of this study was to review the 
development and implementation of digital health technologies for emerging infectious diseases other than COVID-19.

M e t h o d s 
A systematic scoping review was conducted of peer-reviewed literature, technical reports and other information sources that de-
scribed the design or implementation of digital health technologies for prevention, surveillance or response to priority emerging infec-
tious diseases, as defined by the World Health Organization Research and Development Blueprint. 

Results or Focus

A systematic search retrieved 58 records related to digital health technologies for emerging infectious diseases other than COVID-19, 
compared to 6183 records related to COVID-19. Apart from COVID-19, the number of participants, range of settings and digital health 
technology types included in studies for emerging infectious diseases is limited. Drawing on the lessons learned from the COVID-19 
response, recommendations for addressing key One Health issues related to the governance, implementation challenges, effective-
ness, and risks of digital health technologies for emerging infectious diseases were developed.

Conclusion or Scope 
The paucity of research into digital health technologies and emerging infectious diseases other than COVID-19 demonstrates 
significant gaps and a continuing low level of preparedness for future health emergencies. There are clear opportunities, as well as 
important risks and challenges, to use digital technologies to strengthen early warning and early detection surveillance in human, 
domestic animal, and wildlife populations, particularly at critical interfaces for zoonosis (re-)emergence and spread.

Keywords: digital health; emerging infectious diseases; syndromic surveillance
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Introduction and Objectives or Purpose 
As part of the ‘Zero by 30’ strategy to end human deaths from dog-mediated rabies by 2030, international organizations recom-
mend a One Health framework that includes Integrated Bite Case Management (IBCM). However, little is understood about the 
implementation of IBCM in practice. This study aims to understand how IBCM is conceptualized, exploring how IBCM has been 
operationalized in different contexts, as well as barriers and facilitators to implementation. 

Methods 
Semi-structured interviews were conducted with seventeen practitioners and researchers with international, national, and local 
expertise across Africa, Asia, and the Americas. Thematic analysis was undertaken using both inductive and deductive approaches.

Results or Focus 
Four main themes were identified: 1) stakeholders’ and practitioners’ conceptualization of IBCM and its role in rabies elimination; 2) 
variation in how IBCM operates across different contexts; 3) barriers and facilitators of IBCM implementation in relation to risk as-
sessment, PEP provisioning, animal investigation, One Health collaboration, and data reporting; and 4) the impact of the COVID-19 
pandemic on IBCM programs. 

Conclusion or Scope 
This study highlights the diversity within experts’ conceptualization of IBCM, and its operationalization. The range of perspectives 
revealed that there are different ways of organizing IBCM within health systems and it is not a one-size-fits-all approach. The issue 
of sustainability remains the greatest challenge to implementation. Contextual features of each location influenced the delivery and 
potential impact of IBCM. Programs spanned from highly endemic settings with PEP charged to patients, to low endemicity settings 
with large patient loads associated with free PEP policies and sensitization. In practice, IBCM was tailored to meet the demands of 
the local context and level of rabies control. Thus, experts’ experiences did not necessarily translate across contexts, affecting per-
ceptions about the function, motivation for, and implementation of IBCM. These findings provide insights to how IBCM can support 
programs aiming to reach the Zero by 30 goal.

Keywords: implementation research; One Health; rabies elimination; surveillance; zoonosis 
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Tracking the elimination of dog-mediated rabies from Pemba Island, Tanzania: an ob-
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Introduction and Objectives or Purpose 
Dog-mediated rabies is endemic across Africa causing thousands of deaths annually. We investigated the contributions of a One 
Health approach, comprising human post-exposure vaccination and mass dog vaccination, in reducing the public health burden and 
eliminating rabies from Pemba, Tanzania

Methods

From 2010 to 2020 we conducted island-wide contact tracing to map animal rabies cases, resultant human exposures, and deaths 
and undertook whole-genome sequencing of confirmed cases. With the resulting data, we statistically inferred transmission chains, 
estimated case detection, and quantified the public health burden, evaluating the impact and cost-effectiveness of a One Health 
approach.

Results or Focus 
We resolved five transmission chains circulating on Pemba from 2010 that were all eliminated by May 2014. During this period, 
rabid dogs, human rabies exposures and deaths all progressively declined following the introduction and improved implementation 
of four annual dog vaccination campaigns. In late 2016 we identified two introductions to the island that seeded re-emergence. The 
ensuing large outbreak was eliminated in October 2018 through reinstated island-wide dog vaccination. Over the 10 years, post-ex-
posure vaccines were highly cost-effective ($211/death averted), but only dog vaccination interrupted transmission ($738/death 
averted). Together, public health and veterinary interventions eliminated rabies and saved 20-120 families from being bitten by rabid 
dogs annually. 

Conclusion or Scope 
A One Health approach underpinned by dog vaccination is a highly cost-effective, equitable and feasible approach to rabies elimi-
nation, but needs scaling up across connected populations to sustain the benefits of elimination, as seen on Pemba, and for similar 
progress to be achieved elsewhere
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Direct Detection of Brucella Species in Livestock Blood Clots from Northern Tanzania
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Introduction and Objectives or Purpose 
Brucellosis is an endemic zoonotic disease of public health priority in many low-and middle-income countries. Control strategies 
requiring information on Brucella species are hampered by the lack of robust surveillance tools. This study aimed to detect and 
characterise Brucella DNA in livestock on a ranch in northern Tanzania using real-time, molecular assays.

Methods 
Blood was randomly collected from 481 cattle, 20 sheep and 30 goats that were suspected to have brucellosis. DNA was extracted 
from blood clots and tested for IS711 and bcsp31 targets to determine Brucella spp. All positive samples were then characterized 
using qPCR assays specific for detection of B. abortus and B. melitensis. Serum from all animals was also tested using the Rose 
Bengal test (RBT). Mixed-effects regression models were run to determine association of Brucella spp. positivity and B. abortus or 
B. melitensis positivity with animal level variables observed. The performance of RBT and qPCR assays was compared by cross 
tabulation.

Results or Focus 
Fifty-eight (13.1%) extracts were positive for Brucella spp. while Brucella melitensis was identified in 38.0% of samples and B. abor-
tus in 31.0% of samples positive for Brucella spp. A seroprevalence of 14.5% was found, with poor agreement (K = 0.102) between 
the RBT and qPCR assay results. No associations were observed between Brucella spp. or species-specific positivity and animal 
level determinants observed in this herd.

Conclusion or Scope 
Brucella spp. DNA was detected in this livestock population from northern Tanzania; Brucella abortus was detected in cattle and 
goat samples while B. melitensis was detected in all three livestock species. The study findings support the detection of brucellosis 
using molecular approaches, which have potential to significantly improve surveillance programs in resource-limited settings in 
sub-Saharan Africa.
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Introduction and Objectives or Purpose 
Rabies is a vaccine-preventable zoonotic disease with a substantial global burden. In Abuja, Nigeria there have been multiple ra-
bies outbreaks, with associated human deaths. However, the lack of quality data on human rabies hinders advocacy and resource 
allocation for effective prevention and control. 

Methods 
 We used a novel Bayesian approach with expert-solicited prior information to guide multiple imputations for missing data to model 
the additive effects of the covariates on the predictive probability of death after rabies virus exposure (RABV) exposure. 

Results or Focus 
Of 1,155 dog bite victims reported, 4.2% (n=49/1155) died of rabies. The odds for risk of death were predicted to decrease among 
individuals who were bitten by owned dogs (OR= 0.230,95% CrI: 0.075- 0.683) compared to those bitten by free-roaming dogs. 
Similarly, there was a predicted decrease in the probability of death among victims bitten by owned vaccinated dogs (OR= 0.111 
(95% CrI: 0.021-0.447) compared to those bitten by unvaccinated dogs. The odds for the risk of death after bitten individuals re-
ceived at least one human rabies vaccine were predicted to decrease (OR=0.001, 95% CrI: 0.0001-0.008) compared to zero doses. 

Conclusion or Scope

Our analytic pipeline demonstrated the practical application of regularized Bayesian approaches to model sparse dog bite surveil-
lance data to uncover risk factors for human rabies with broader applications in other endemic rabies settings.
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Introduction and Objectives or Purpose

Zoonoses maintained in livestock pose a continuous threat to animal health and production and public health and livelihood. Effective 
surveillance of zoonoses in their livestock hosts is critical for understanding disease burden, for the timely detection and control of 
disease before its further spread, and for providing sentinel warning to humans. The objective of this study was to prioritize zoonoses 
according to the extent to which disease surveillance in livestock is important for disease prevention in humans. 

Methods

An initial list of diseases was compiled by merging diseases from 1) WOAH Lists A and B of notifiable diseases (before 2004), 2) 
WOAH Terrestrial Animal Health Code, 3)  WHO Neglected Tropical Diseases 2021-2030 Roadmap, and 4) authoritative sources 
of animal/public health data. Subsequently, diseases were selected if 1) recognised as a zoonosis, 2) zoonotic transmission is an 
important contributor to human infection, 3) livestock play an important role in the disease life cycle or serve as sentinels for disease 
presence,  and 4) human cases are not rare.

Results or Focus

The initial list included 148 diseases, and 31 remained after applying the above criteria such as brucellosis, echinococ-
cosis, avian and swine influenza, Rift Valley fever or porcine cysticercosis, etc. Most diseases are present in more than 
one continent or have complicated life cycles involving multiple animal species. Despite their importance, significant 
data gaps in health and economic burden exist, and many are considered neglected zoonoses. This, in turn, further 
highlights the need for improved surveillance.

Conclusion or Scope

Surveillance of zoonoses in livestock is frequently challenged by the lack of typical symptoms, resource limitations and 
other competing priorities. A systematic approach for the surveillance of livestock diseases with common epidemiologi-
cal features or causing similar syndromes, and integrated surveillance across animal, human, and environment sectors 
may improve the sensitivity, timeliness and cost-effectiveness of surveillance and be the future direction.
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Augusta Kivunzya*1 ; Grace Rabuti2 ; Alice Ngesa3 ; Peris Kungu4 ; Royford Mwombobia5 ; Daniel Mutinda6 ; Ngina Kisangau1  
1Ministry of Livestock, Apiculture and Fisheries/ County government of Kitui/ Kenya 2Ministry of Health/ County government of Kitui/ 

Kenya 3Ministry of Health/ County government of Kitui/ Kenya 4One Health/ Global Implementation solutions/ Kenya 5Ministry of 
Livestock, Apiculture and Fisheries/ County government of Kitui/ Kenya 6Ministry of Health/ County government of Kitui, / Kenya 

1Ministry of Health/ County government of Kitui/ Kenya 

Introduction and Objectives or Purpose 
Rabies is a fatal disease transmitted to human via saliva, scratches or bites by infected animals. Timely bite-wound care, post ex-
posure prophylaxis (PEP) and rabies immunoglobulins (RIG) administration is important in prevention of human rabies. This survey 
was triggered by a patient who succumbed to suspected rabies despite completing PEP, in August 2021, in Kitui West Sub-county. 
We aimed to assess healthcare workers (HCW) knowledge on bite-wound and human rabies management

Methods 
We conducted a cross-sectional survey among HCW in all facilities (private and public) health in Kitui West sub-county. Semi-struc-
tured questionnaires were administered. Data collected included demographics, knowledge on bite classification, PEP schedule, 
use of RIG, human rabies identification, PEP and RIG availability. We calculated descriptive statistics

Results or Focus 
A total of 34 HCW were interviewed, 27 (79%) from public facilities. The median age was 35 years (range 23-68), and females were 
majority 23 (68%). Fifteen (44%) HCWs encountered a dog-bite patient in the last month. Only 5 (15%) were aware of the three 
World Health Organization bite (WHO) wound categories, 5(15%) would clean a scratch and multiple bites with water and soap for 
15 minutes. Nineteen (56%) would give PEP for a scratch while 22 (65%) would give PEP for multiple bite-wound. Twenty (59%) 
were aware of PEP’s five dose anti-rabies vaccine schedule. Eight (24%) were aware of when to stop PEP. Although RIG was 
available in the sub-county facility, no HCW was aware of RIG indication. Eighteen (53%) knew the signs and symptoms of human 
rabies. PEP was available in the private facilities at an average cost of $80 while there were stock-outs in the public facilities for the 
past year

Conclusion or Scope 
Inadequate knowledge on bite-wound management, PEP stock-outs in public facilities and high costs in private facilities increase 
the risk of human rabies
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Introduction and Objectives or Purpose

About 60% of all infectious diseases in humans and over 75% of emerging and re-emerging infectious diseases are zoonotic. Kenya 
is at high risk of zoonotic diseases, as evidenced by recurrent zoonotic outbreaks and the country’s recognition as a global hotspot 
for (re)emerging diseases. Since 2012, the Zoonotic Disease Unit (ZDU) has implemented zoonotic disease control activities guided 
by a 5-year strategic plan (2012-2017). A revised 5- year strategy (2021-2025) has been developed to strengthen One Health collab-
oration in Kenya 

Methods

The previous strategy was evaluated in 2018 through key informant interviews and a review of performance indicators during the 
implementation period. This guided the revision of objectives, targets and activities for the new strategic plan, gaps and challenges 
in zoonotic disease prevention and control to inform the development of the revised strategy. A comprehensive situational analysis 
was conducted to guide the development of strategic activities in the revised plan by identifying strengths, weaknesses that need 
improvement, and existing opportunities. The strategy drafts were reviewed exhaustively in three stakeholder meetings to ensure 
alignment with global and national sectoral strategies, policies and new zoonotic disease threats. 

Results or Focus

The situation analysis identified strengths in prioritising zoonotic diseases and improved response to zoonotic disease outbreaks. 
Limited domestic funding and weak collaboration at the subnational levels were key weaknesses. Three strategic objectives are 
outlined; to strengthen the implementation of the One Health approach at national and sub-national levels through enhancing multi-
sectoral coordinating mechanisms, to strengthen surveillance and response of priority zoonoses and to promote applied research for 
endemic and emerging diseases. The strategic objectives have detailed activities to be implemented based on a strategic framework.

Conclusion or Scope

The successful implementation of this strategic plan shall significantly reduce the burden posed by zoonotic diseases in Kenya 
through the One Health approach.
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Introduction and Objectives or Purpose

Background: The purpose of the present study was to determine the seroprevalence of human leptospirosis and describe its epide-
miological profile in 3 different geographical and climatic zones of Vietnam.

 

Methods 
Methodology: A hospital-based surveillance in 11 public hospitals in 3 provinces in Vietnam enrolled 3,815 patients with suspected 
leptospirosis. Two consecutive enzyme-linked immunosorbent assay IgM and a single microscopic aggregation test were applied at 
a 1:100 to 1:800 dilution for probable or confirmed cases.

Results or Focus

Results: The findings showed that of the 3,815 suspected cases, 68 (1.8%) were Leptospira-confirmed and 248 (6.5%) probable cas-
es, whereas more than a third were positive for acute ELISA-IgM sera. Furthermore, 20 different serovars were found, of which Wolffi 
(14.2%), Hebdomadis (13.8%), and Icterohaemorrhagiae (12.6%) were the most predominant. The ratio of probable and confirmed 
cases of leptospirosis between females and males was 1.4:1, and their clinical manifestation was not specific. Cases were more likely 
to be detected in groups that are farmers, pet raising or livestock farming, of working age, practicing either wading in mud or walking 
barefoot, or exposed to heavy rainfall.

Conclusion or Scope

Conclusions: Analysis of human leptospirosis has indicated fairly high seroprevalence and diversity of Leptospira serovars circulating 
in all studied geographical zones in Vietnam. The findings suggest an imperative need for effective measures of disease prevention, 
especially in high-risk groups.
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Introduction and Objectives or Purpose 
The study of seizures at slaughterhouses constitute a rich source of information for the surveillance of animal diseases and various 
zoonosis. It enables the implementation of preventive and corrective measures to preserve animal health, reinforce food safety and 
better protect public health. In this study, we hypothesize that slaughterhouses may block the spread of zoonotic agents to human 
population.

Methods 
To test this hypothesis, we conducted a descriptive study from March to May 2021 at the SODEPA slaughterhouse in Douala-Cam-
eroon. We carried out a convenience sampling to determine the prevalence and incidence of seizures of cattle carcasses and offal. 
Chi-square test was used for qualitative analysis and the student and fisher tests for quantitative analysis. Values of P<0.05 were 
considered to be statistically significant.

Results or Focus 
A total of 7645 cattle were inspected, of which 501 showed seizure cases. The prevalence of seizures was 6.5% (0.79% for car-
casses and 5.75% for offal). The results showed a high frequency (86.8%) of seizures in animals from the northern part of Camer-
oon. The White-fulani(59.7%) and Red-fulani(38.5%) breeds, as well as animals aged between 5-8 years, were the subject of most 
seizures. Total seizures reasons were dominated by tuberculosis (56.6%) and cadaverism (44.4%). Regarding partial seizures, 
seized carcasses were dominated by trauma (86.5%) and offal seizures dominated by tuberculosis (50.3%), distomatosis (60.6%), 
pericarditis (53.9%), which were diagnosed in the lungs, liver and heart respectively. During our study period, the economic losses 
due to different seizures were estimated to 8.338.950Fcfa.

Conclusion or Scope 
Taking together the above results, this study demonstrate that the SODEPA slaughterhouse was capable to prevent the release 
of contaminated meat and prevent the spread of zoonotic agents (tuberculosis-distomatosis) to the human population in Douala. 
Nevertheless, there is yet the need for active surveillance of seizures at slaghterhouses taking into account the multi-sectorial and 
collaborative one-health approach.
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Introduction and Objectives or Purpose

Tenia solium cysticercosis is a major neglected disease with the highest burden in sub-Saharan Africa, Asia, and south America. In Af-
rica, the disease is characterized by a high prevalence of both human and porcine cysticercosis, and the resulting burden of epilepsy 
is exacerbated by low treatment availability and severe stigma. In Rwanda pig slaughtering is carried out in formal and informal set-
tings; the former, through slaughter slabs and the later characterized by backyard slaughter at farm level or in bar/restaurant settings 
that lack regular veterinary inspection to ensure pork safety. In the framework of the global commitment to end NTDs, it is important 
to map and characterize cysticercosis risk to develop a robust strategy for control. Therefore, this study aimed at determining the 
prevalence of porcine cysticercosis in pigs entering food chain to assess the exposure of pork consumers to porcine cysticercosis.

Methods

The selection of slaughter slabs was guided and informed by our previous study on pig production value chains in Rwanda. Blood 
samples were collected from a total of 763 pigs. In addition, 77 pigs were randomly selected and bought for full dissection to confirm 
Taenia species. Slices of maximum 0.5 cm thickness were made and cysticerci were searched and enumerated in the carcass. Blood 
was processed to collect serum and were analysed using a commercial ELISA Kit to detect circulating Antigen.  

Results or Focus

Seroprevalence of infection varied from 10 – 40%, and carcass dissection showed high cyst burdens in many pigs. Dissection results 
confirmed that cysts were T.  solium, which represent a public health risk to pork consumers. The results presented here show that 
pigs have a variable cyst burden and may reach the consumer even if veterinary inspection is done correctly

Conclusion or Scope

These results suggest that measures to improve the safety of pork production should be considered.
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Introduction and Objectives or Purpose

Rabies is a neglected zoonotic disease though 100% vaccine-preventable. Kenya launched Rabies Elimination Strategy in 2014, 
aiming to end human rabies deaths by 2030. In March 2022, Lamu County reported three suspected rabies deaths. We aimed to 
establish the  extent of rabies outbreaks in humans and animals in Lamu and identify the setbacks to achieving zero rabies cases by 
2030

Methods

We performed a retrospective investigation and retrieved dog bite reports from Kenya Health Information System(KHIS), 2017 to April 
2022. Medical records for suspected human rabies deaths and files for rabid animals were retrieved, 2019-2022. A verbal autopsy 
was conducted on the families of the suspected human rabies death to understand the circumstance surrounding the bite and patient 
management. Descriptive analysis was conducted.

Results or Focus

A total of 1,616 dog bite cases were reported on KHIS. County Crude Attack Rates(CAR) was 540/100,000 population. Six cases 
were investigated with a Case Fatality Rate(CFR) of 100%, age 4-27 years(median 10 years). Lamu East sub-county had highest 
Death Rate at 7.4/100,000 population in 2021. All the deaths were due to dog bites; bite sites were arms at 50%(3/6) and multiple 
sites 17%(1/6). Four cases washed the bite wounds with water within 24 hours before seeking medical care, and none was washed 
at the health facility. Three cases received Rabies Immunoglobulin(RIG) in the deltoid region. All the fatal dog bites were unprovoked. 
No rabies sample was collected from these biting dogs.

Lamu county conducted targeted dog vaccination since 2017, and brain samples collected were five; cats were 40%(2/5) and 
dogs 40%(2/5). All tested positive for rabies on Sellar’s staining.

Conclusion or Scope 
There was poor surveillance, use of targeted dog vaccination, and lack of awareness on bite wound management by the communi-
ty and health workers. We recommend routine Mass Dog Vaccination with 70% coverage and improvement of One Health collabo-
ration.

Keywords: Rabies; One Health; Zoonotic; Kenya
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Dog demography and incidence of dog bites for rabies control in Sikasso (Mali)
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Introduction and Objectives or Purpose

Dog bites are considered dangerous because of the deadly zoonotic infection that rabies can cause.

It remains endemic in Mali, with a delay in notification to district health authorities. In addition, access to post-exposure prophylaxis 
(PEP) remains limited. 

This study aimed to determine the incidence of dog bites and dog demography in the Sikasso region in the south of Mali.

Methods

This study describes potential exposure to dog bites, associated factors, and the dog-to-human ratio in households surveyed in the 
Sikasso region from 2016 to 2017.

A series of simulations were conducted to identify an appropriate sample size proportional to the cluster size of 4593 households 
surveyed.

•Cluster sampling is stratified by rural and urban communities.

•Other data used for triangulation from the literature review

•Decision tree simulations to estimate PEP, and deaths.

Results or Focus

The sample size was 4593 households with 16 victims. The dog-human ratio in Sikasso was 1/33 [95% CI: 1/34 to 1/31] with a dog 
bite incidence rate of 84 [95% CI: 49 to 135] per 100,000 people. The victims were children (62.5%), male (62.5%) and from rural 
areas (68.8%).

No significant association was found between sociodemographic and economic factors to the number of dog bites and the demand 
for care. 

Conclusion or Scope

This study showed a high incidence of dog bites and less than half of these victims received PEP.

Provision of PEP and preventive strategies are needed, with specific programs for children under 15 years.  
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Introduction and Objectives or Purpose 
Rabies is a priority zoonosis in Nepal and a notifiable disease in animal health. It is estimated that around 100 human rabies cases 
occur annually. Nepal aims to eliminate dog-mediated rabies in humans by 2030.

Methods 
The Central Veterinary Laboratory screens for rabies with rapid antigen test and confirms the diagnosis with the direct fluorescent 
antibody test.

Results or Focus 
Between July 2021 and June 2022, a total of 72 cases were submitted for rabies confirmatory diagnosis. The majority of samples 
(52/72) came from the Kathmandu valley. In total, 40 submissions (31/51 dogs, 1/2 horses, 5/8 buffaloes and 3/4 cattle) were pos-
itive for rabies. Most of the cattle and buffalo that tested positive had a history of a dog bite. Clinical disease was most frequently 
observed in ruminants. More free-roaming dogs (23/30) tested positive than pet dogs (8/20). Three pet dogs that were positive had 
been vaccinated against rabies within the last year. The dogs diagnosed with rabies did not always show signs of aggression or 
salivation, and some of the household dogs were still responding to their owner up till the time of their death.

Conclusion or Scope 
The involvement of multiple organisations in spay/neuter activity, animal welfare and management of free-roaming dogs could have 
led to the greater number of submissions from these dogs. Most of these dogs are often rescued from Kathmandu valley (22) and 
Kavre district (7) after reports of community problem and/or health issues. The geographical coverage of testing is limited. The con-
tinuing diagnosis of rabies in free-roaming dogs suggests that a widespread vaccination campaign needs to target this population. 
Given the difficulty of administering injectable rabies vaccines, oral bait vaccination could be an effective alternative to reduce the 
incidence of rabies in free-roaming dogs and achieve the goal of zero dog-mediated rabies in humans by 2030.
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Introduction and Objectives or Purpose 
Rabies remains one of the deadliest infectious diseases in the world. Up to 99% of human rabies cases are acquired through dog 
bites. Despite being recognized as one of the five priority zoonoses, rabies continues to kill people including children in Viet Nam. 
The Government of Viet Nam is committed to achieve the 2030 goal of eliminating human deaths from dog-mediated rabies by 
renewing the new National Programme on the Control and Elimination of Rabies 2022–2030. 

Methods 
From 2017 to 2021, 35 provinces and cities in Viet Nam actively monitor and test for rabies in suspected dogs.  

Results or Focus 
A total of 1,989 samples were tested of which 218 (11%) were positive for rabies virus. In 2021, there were 53 deaths from rabies in 
28 provinces with 531,204 people bitten by dogs requiring preventive treatment while 78 out of 222 samples, collected from rabies 
suspected dogs, were positive (35.13%). Despite the significantly decreased number of rabies deaths in some provinces, the total 
number of human rabies deaths from 2017 to 2021 increased in 20 provinces compared to the period from 2011 to 2016. Rabies 
has also been reported from provinces where no cases were reported previously. 

Conclusion or Scope 
There is a need to strengthen actions, especially at provincial level, to prioritize and increase resources for the management of dog 
populations, the vaccination of dogs, and provision of post-exposure prophylaxis for those bitten by dogs.
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Introduction and Objectives or Purpose 
Rabies is endemic in both humans and animals in seven of the eight South Asian Association for Regional Cooperation (SAARC) 
countries, contributing to about 45% of the global burden of human rabies. Although a priority disease, it is a neglected disease in 
most SAARC countries. There are no lead agencies in most countries and there is lack of ground-level surveillance due to lack of 
resources and investments. The World Organisation for Animal Health (WOAH) along with its partners implemented activities to 
support SAARC countries in building capacity and networking to catalyse actions in preparations for the global target of zero-by-30. 
The objectives of this poster are to share progress made and challenges faced by countries and the interventions made by WOAH 
and partners.

Methods 
The information collected from workshops, trainings, and webinars organised for SAARC countries by WOAH and its partners was 
used to prepare the contents. Additionally, information collected via surveys and direct contacts have also been included.

Results or Focus 
Rabies is still endemic in South Asia with dog-mediated rabies being the primary concern. It is still a neglected disease with only 
four countries having a national action plan and only three countries having an ongoing nationally coordinated dog rabies vacci-
nation program funded by the government. Five countries have the capacity to diagnose rabies at both national and sub-national 
level. India recently approved the use of oral rabies vaccines in dogs in pilot basis in Goa State which is a big step for South Asia. 
Except Maldives (rabies-free), Bhutan may be able to reach the global target even before 2030.

Conclusion or Scope 
There is a need for tripartite, donors, and NGOs to coordinate and consolidate our efforts to ensure optimal impacts. Key priority 
areas to focus would be sustained high-level advocacy, enhancing intersectoral coordination, and focusing on mass dog vaccina-
tion programs.
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Introduction and Objectives or Purpose

Approximately 1 billion people in lower-income countries depend on the health of their livestock for their livelihoods, family nutrition 
and health.  One objective of SEBI-Livestock is to improve the availability of livestock health and productivity data to enable better 
policy decision-making in animal and human health.  This project aims to increase the availability of such data by systematic analysis 
of existing literature sources and to accelerate the process using machine learning (ML). This presentation describes one step in that 
process, that of systematically mapping publications on ruminant disease in Ethiopia.

Methods

Searches on bibliographic and organisational databases were conducted for the period 2010-2019.  After screening, 716 articles 
were identified as relevant to the research question.  Data extracted from the papers included the prevalence of disease, location, 
agro-ecological zone, years studied, species, breed and age of animals, and methodologies used.

Results or Focus

The systematic map revealed an increased publication output from 2012-2017, compared to 2010-2011 and 2018-2019.  Most studies 
were conducted in Oromia (44.8%) and Amhara (21.4%). A substantial body of evidence was found for trypanosomiasis (17.7%), 
ectoparasite infestation (14.9%), fasciolosis, nematodiarasis, echinococcosis and brucellosis.  Of the 57 search queries, no evidence 
was found relating to 13 specific ruminant diseases.

Conclusion or Scope 
We suggest that despite the high output of epidemiological publications, further understanding of a significant number of diseases 
is required and where evidence is abundant, detailed reviews should be carried out to better inform decisions on disease control 
priorities.  A parallel mapping process is underway using the same search terms and ML to automate the process.  Validation of this 
automation tool is almost complete and it will then be used to accelerate the mapping of similar data for multiple countries and other 
applications with a One Health focus.
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Introduction and Objectives or Purpose 
Rabies is a fatal zoonotic viral disease of the nervous system of all mammals caused by Genus Lyssavirus family Rhabdoviridae 
with a case fatality rate of almost 100%. The disease is endemic in domestic dogs in Nigeria. This study discusses trends to com-
pare the descriptive epidemiology of human and animal rabies in Nigeria between 2017-2021

Methods 
Secondary data for both human and animal rabies were obtained via the integrated disease surveillance and response (IDSR) and 
national disease information system (NADIS) respectively. Data were analyzed using Epi info was used for the spatial distribution of 
cases across the country

Results or Focus 
A total of 998 suspected human cases were reported from 2017-2021 of which 273 (27.3%) in 2017, 113 (11.3%) in 2018, 365 
(36.6%) in 2019, 159 (15.9%) in 2020 and 88 (8.8%) in 2021.  A total of 291confirmed animal rabies were reported. Among these, 
51 (18%) in 2017, 79 (27%) in 2018, 71 (24%) in 2019 and 90 (31%) in 2020. In the year 2017, 15 (68%) states reported suspected 
human rabies while only 6 (16) reported animal rabies. In 2018, 23 (62%) reported suspected human cases as opposed to 9 (24%) 
animal cases. In 2019, 23 (62%) states reported human cases while 12 (62%) reported animal cases. In 2020, 16 (43%) states 
reported suspected human cases and 14 (38%) reported animal rabies. Five (13%) states reported suspected human rabies while 
only 4 (10%) reported animal rabies.

Conclusion or Scope 
Despite the endemicity of rabies, Human and Animal surveillance systems fail to pick up sufficient cases of rabies in the country. 
However, it can be argued that some states battling the insurgency make rabies reporting difficult. While most states underreport 
the disease partly because it occurs in rural communities and among young children. Also, most states lack the One Health ap-
proach in terms of rabies reporting
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Introduction and Objectives or Purpose 
Emerging zoonotic viruses in the genus Henipavirus (family Paramyxoviridae) can cause severe and often fatal disease in livestock 
and humans and are listed in the WHO priority pathogen blueprint. Nipah virus (NiV), the prototypical henipavirus, has been isolat-
ed from flying foxes (genus Pteropus) in the Battambang province of western Cambodia, and surveys suggest bat foraging behav-
iors occur near human settlements. Despite this, there have been no documented human cases of NiV infection in Cambodia. 

Methods 
Convalescent serum samples from patients with undiagnosed febrile illness from 10 provinces in Cambodia were screened for 
antibodies reactive with the receptor binding proteins (RBP) of four henipaviruses and paired acute samples from the convalescent 
positives were screened for IgG reactivity. 

Results or Focus 
Cedar virus (CedV) specific antibodies were detected in three convalescent samples and further were screened for neutralizing 
antibodies. Of which, one serum sample was able to neutralize recombinant CedV. Additionally, forty convalescent serum samples 
reacted with Ghana virus RBP, and twenty-three paired acute samples demonstrated similar reactivity. We did not find an associa-
tion between provinces with flying fox roosts and serological prevalence

Conclusion or Scope 
 Here, we have demonstrated evidence of cryptic henipavirus infections in humans in Cambodia, with a majority of the samples 
demonstrating reactivity with Ghana virus, suggesting infection with a yet-described ancestral henipavirus that shares antigen-
ic-similarity with Ghana virus. Lastly, we observed exposure to a CedV-like virus that can use human ephrin-B2 as an entry mecha-
nism.
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Introduction and Objectives or Purpose 
The mechanisms of controlling transboundary diseases at the borders of the Economic Community of West African States (ECOW-
AS) are based on the International Certificate of Transhumance (ICT) used during seasonal pastoral mobility. However, most 
priority zoonotic diseases and especially brucellosis listed in 78% of ECOWAS countries are not considered in the ICT. This study 
aimed to assess the cross-border surveillance systems using brucellosis model during seasonal transhumance between Mali and 
Côte d’Ivoire to improve control tools at the human and livestock interface.

Methods 
Two sets of interviews with questionnaires were conducted at the Côte d’Ivoire-Mali border. The first was conducted with 6 agents 
of border control posts and 6 heads of veterinary or public health services overseeing border surveillance. The second was ad-
dressed to 241 mobile pastoralists. 111 herds and 4 pastoralists were screened for brucellosis. The issuance ICT process and the 
crossing borders procedures have been observed.

Results or Focus 
Transhumance between Mali and Côte d’Ivoire mainly involved cattle and fewer sheep, with a ratio of 1.8 herdsmen and average of 
83 animals per herd. In three of four situations of crossing borders observed, the herds received a health certificate (“Laissez-pass-
er”) to enter the host country, although, in two situations animals were not inspected. The transborder control process varied among 
the veterinary services of each country, and the public health service was not involved in the control of pastoralists’ health. Only 
4.2% of pastoralists held the ICT and border control agents did not request it for control. 24.1% of herders suspected brucellosis in 
their herds while the brucellosis seroprevalence was 11.7% that undergone undetected with the ICT and Laissez-passer tools.

Conclusion or Scope 
 Communication between border teams of human and animal health sectors and random rapid tests would improve the border sur-
veillance system. The ICT should include some zoonotic diseases of regional spread risk for humans and animals. 

Acknowledgement 
The authors acknowledge the national veterinary services department of Côte d’Ivoire and Mali, and all the respondents. The 
authors acknowledge support from the DELTAS Africa Initiative (Afrique One-ASPIRE/DEL-15-008). Afrique One-ASPIRE was 
funded by a consortium of donors including the African Academy of Sciences (AAS) Alliance for Accelerating Excellence in Science 
in Africa (AESA), the New Partnership for Africa’s Development Planning and Coordinating (NEPAD) Agency, the Wellcome Trust 
(107753/A/15/Z) and the Department for International Development of the UK government.

Keywords: transboundary zoonotic diseases, transhumance, border surveillance, brucellosis



One Health Science (OHS)

249

Topic: One Health Science (OHS): Discovery and Surveillance: Neglected tropical diseases 
Abstract No: 15310

PARATYPE: A GENOMIC SURVEILLANCE FRAMEWORK AND AN OPEN-SOURCE 
TOOL FOR SALMONELLA PARATYPHI A

Arif Mohammad Tanmoy*1 ; Yogesh Hooda1 ; Mohammad Saiful Islam Sajib1 ; Farah N. Qamar2 ; Stephen Baker3 ; Zoe A. Dyson3 ; 
Denise Garrett4 ; Jason R. Andrews5 ; Samir K. Saha1 ; Senjuti Saha1  

1Genomics/ Child Health Research Foundation/ Bangladesh (বববববববব), 2Paediatrics and Child Health/ Aga Khan University/ 
Pakistan (ناتسکاپ), 3Cambridge Institute of Therapeutic Immunology and Infectious Disease, Department of Medicine/ University 
of Cambridge/ United Kingdom, 4./ Sabin Vaccine Institute/ United States, 5Division of Infectious Diseases and Geographic Medi-

cine/ Stanford University School of Medicine/ United States 

Introduction and Objectives or Purpose

Salmonella enterica serovar Paratyphi A, a causative agent of paratyphoid fever, is responsible for 3.4 million cases globally per year. 
With rising antimicrobial resistance (AMR) and no licensed vaccines, genomic surveillance is of utmost importance to track the evo-
lution of this pathogen and monitor transmission. However, little is known about its genomic and AMR characteristics, and there is no 
robust genotyping system to assist genomic-epidemiological studies. Therefore, we developed Paratype, an open-access genotyping 
tool for Salmonella Paratyphi A.

Methods

To develop Paratype we sequenced 819 Salmonella Paratyphi A strains from Bangladesh, Nepal, and Pakistan, and combined them 
with existing 560 genomes to generate a database of 1,379 genomes isolated during 1917- 2019 from 37 countries. Using BEAST, 
fastbaps, and RAxML, we developed a genotyping scheme that segregated the Paratyphi A population into three primary, seven sec-
ondary, and 18 subclades/genotypes (Figure 1). Each clade was assigned a unique allele definition. We developed a python script for 
rapid genotyping and detecting mutations in gyrA, parC, and acrB genes reported to cause ciprofloxacin and azithromycin resistance. 

Results or Focus

Using Paratype, we identified genomic variation between different sampling locations. Genotype 2.4.4 was dominant in Bangladesh, 
2.4.3 in Nepal, and 2.4 and 2.3.3 in Pakistan. We also identified specific AMR genes, mutations, and plasmids, and correlated them 
with resistance phenotype. For Bangladesh, the presence of these AMR elements; is low; ciprofloxacin resistance is the most com-
mon. 

Conclusion or Scope

We report the first large-scale analysis of Salmonella Paratyphi A genomes and propose the first genotyping tool. We released Para-
type (https://github.com/CHRF-Genomics/Paratype) as an open-access tool that can use sequences from Illumina and Nanopore 
platforms. It is an easy-to-use, command-line tool, which is already being adopted by researchers for genomic analysis. This tool will 
assist future genomic surveillance studies and will help inform intervention strategies for this neglected pathogen.  
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Introduction and Objectives or Purpose

Elimination of rabies requires a One Health approach with human healthcare and animal health workers coordinating effective pre-
vention and control measures. However, operationalizing One Health remains challenging.

Methods

We conducted implementation research (SPEEDIER: Surveillance integrating Phylogenetics and Epidemiology for Elimination of 
DIsease: Evaluation of Rabies control in the Philippines) in the provinces of Romblon and Oriental Mindoro, Philippines. We adapted 
WHO guidelines on Integrated Bite Case Management (IBCM) to increase rabies detection, with risk assessment of bite patients 
triggering animal investigations. SPEEDIER involved joint training of healthcare and animal health workers with technical and peer 
support to build proficiency and confidence in risk assessments and investigations.

Results or Focus 
High incidence of bite patients presenting to animal bite treatment centres (>900/100,000 persons/year) lead to excessive work-
load, strain budgets and interrupt supplies of post-exposure prophylaxis (PEP). Only a small proportion of patients were assessed 
as high-risk for rabies (<2.5%, <30/100,000 persons/year) making PEP cost-effectiveness low at $14,000-33,000/ death averted 
(16-35 deaths prevented/ year). Paradoxically, deaths continue (5-9/ year) indicating that lifesaving PEP remains inaccessible to 
those in need. Routine surveillance detects <5% of animal cases which is inadequate for outbreak response and informing control. 
Sub-optimal rabies surveillance, prevention and control is due to poor collaboration and communication between sectors. Poor 
PEP provisioning is exacerbated by clinical assessment using outdated guidance, while animal investigations are rarely undertaken 
or done too late to support patient care and inform surveillance. Despite pandemic challenges, implementation of IBCM led to a 
sevenfold increase in case detection through improved intersectoral One Health working and identified localities needing improved 
control.

Conclusion or Scope

IBCM offers an example of how One Health can be operationalised to overcome dysfunctional and siloed ways of working, and im-
prove our ability to deal with both endemic and emerging zoonoses.
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Introduction and Objectives or Purpose

Rabies is a zoonotic disease that is 100% fatal once clinical symptoms appear. It is endemic in many poor countries like Madagascar, 
and is underestimated due to the weakness of surveillance. As from 2016, the surveillance of rabies in Madagascar was strengthened 
(use of NTIC in data collection, One Health approach, training of frontliners). This study assessed the impact of these reinforcements 
on the surveillance results.

Methods

Data came from surveillance and investigation databases from the Ministries of livestock and health for the period of 2013 to 2021. 
Surveillance results before and after June 2016 were compared. The number of notifications, the timeliness of the alert and the pro-
portion of information shared between two sectors (human and animal health) were calculated.

 

Results or Focus

From 2013 to 2021, 64 human cases were recorded, including 50 suspected cases (SC) and 14 confirmed cases (CC). For animals, 
841 cases including 497 SC, 162 probable cases (PC) and 182 CC were recorded. 

Before June 2016, we counted 34 cases (30 SC, 5 CC) in humans and 37 cases (27 SC, 11 CC) in animals. After June 2016, there 
were 29 human cases (20 SC, 9 CC) and 803 animal cases (470 SC, 162 PC, 171 CC). 

The alert timeliness was 45 days (average) before 2016, versus 4 days after.

Before June 2016, the information sharing between two sectors was informal and not recorded systematically. Since June 2016, all 
CC for both sectors and 60% of PC animals have been shared. 

All of the CC and PC animal cases were investigated after 2016, compared to 18% of them before.  

 

Conclusion or Scope

The effort in rabies surveillance in Madagascar since 2016 was effective. However, biological surveillance needs actions to improve 
the proportion of confirmed cases. The next challenges are the preventive and response measures. 
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Introduction and Objectives or Purpose

Rabies is a zoonotic disease that is 100% fatal once clinical symptoms appear. It is endemic in many poor countries like Madagascar, 
and is underestimated due to the weakness of surveillance. As from 2016, the surveillance of rabies in Madagascar was strengthened 
(use of NTIC in data collection, One Health approach, training of frontliners). This study assessed the impact of these reinforcements 
on the surveillance results.

 

Methods

Data came from surveillance and investigation databases from the Ministries of livestock and health for the period of 2013 to 2021. 
Surveillance results before and after June 2016 were compared. The number of notifications, the timeliness of the alert and the pro-
portion of information shared between two sectors (human and animal health) were calculated.

 

Results or Focus

From 2013 to 2021, 64 human cases were recorded, including 50 suspected cases (SC) and 14 confirmed cases (CC). For animals, 
841 cases including 497 SC, 162 probable cases (PC) and 182 CC were recorded. 

Before June 2016, we counted 34 cases (30 SC, 5 CC) in humans and 37 cases (27 SC, 11 CC) in animals. After June 2016, there 
were 29 human cases (20 SC, 9 CC) and 803 animal cases (470 SC, 162 PC, 171 CC). 

The alert timeliness was 45 days (average) before 2016, versus 4 days after.

Before June 2016, the information sharing between two sectors was informal and not recorded systematically. Since June 2016, all 
CC for both sectors and 60% of PC animals have been shared. 

All of the CC and PC animal cases were investigated after 2016, compared to 18% of them before.  

 

Conclusion or Scope

The effort in rabies surveillance in Madagascar since 2016 was effective. However, biological surveillance needs actions to improve 
the proportion of confirmed cases. The next challenges are the preventive and response measures. 

 

Acknowledgement 
Strengthen rabies ONE HEALTH surveillance in Madagascar

Keywords: rabies, surveillance, improvement, One Health, Madagascar



One Health Science (OHS)

253

Topic: One Health Science (OHS): Discovery and Surveillance: Neglected tropical diseases 
Abstract No: 15383

Strengthening One Health Approach Rabies Control Program to Reduce Rabies Deaths 
in Bangladesh

SADIA AFRIN*1 ; M SALIM UZZAMAN2 ; S. M. GOLAM KAISAR3 ; TAHMINA SHIRIN4 ; QUAZI ZAKI5  
1Field Epidemiology Training Program, Bangladesh/ Institute of Epidemiology Disease Control And Research / Bangladesh 
(বববববববব), 2EIDs & One Health/ Institute of Epidemiology Disease Control And Research/ Bangladesh (বববববববব), 

3Zoonotic Disease Control Program/ Communicable Disease Control, Directorate General of Health Services/ Bangladesh 
(বববববববব), 4Director/ Institute of Epidemiology Disease Control And Research/ Bangladesh (বববববববব), 5Technical Advisor/ 

Global Health Development (GHD)/ Bangladesh (বববববববব) 

Introduction and Objectives or Purpose

Rabies is a major public health concern in Bangladesh. Rabies Prevention & Control program (RPCP) is implemented by Com-
municable Disease Control, Directorate general of Hospital Services (CDC, DGHS) under ‘One-Health Approach’. Mass Dog 
Vaccination (MDV) program followed by Post Exposure Prophylaxis (PEP) in Human are the major components of rabies control 
program, followed by community awareness and dog population control. We assessed RPCP data to identify the areas need 
strengthen for timely vaccination in human to prevent mortality and contain rabies sources in animals.

Methods

We accessed RPCP rabies case-data from 2019-2021 at Infectious Disease Hospital, Mohakhali, Dhaka (National Rabies Pre-
vention and Control Centre). Descriptive analysis of the rabies exposures, interventions and outcome in urban and rural setting 
from all 67 Rabies Prevention and Control Centre was done.

Results or Focus

A total of 118 cases of clinically confirmed rabies cases were identified between 2019 and 2021 with 100% mortality. Most of the 
victims were male (69.5%), resided in the rural area (73.7%), and middle age 31-45 years (32.2%). Among the deaths 68.6% was 
bitten by dogs, 11.9% by jackals/foxes, 5.9% by cats and 3.4% by mongoose. Upper and Lower Limbs were the most common 
(72.8%) exposure sites. Only 50.9% had severe bite. The shortest incubation period was identified in bites to face (18.11±6.69 
days; p<0.001) and neck (26.67±11.93 days; p<0.05). Among deaths 30.5% received PEP.

Conclusion or Scope

Rabies death is preventable if timely PEP could be ensured in human. Successful Rabies prevention and control program can 
only be achieved if the approach is “One Health Approach” which includes community awareness to seek early healthcare for 
PEP, mass dog vaccination and control of dog population.
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Introduction and Objectives or Purpose

Lack of sub-national mapping of Taenia solium infections in endemic countries presents a major challenge to achieving intensified T. 
solium control milestones. The aim of this study was to map all available T. solium prevalence data and PCC risk factors (including 
assessing the temporal change in risk factors) within Uganda, to understand the T. solium landscape and sub-national variation of 
indicators. 

Methods

We combined a systematic literature review (SLR) of T. solium infection data and geospatial mapping of porcine cysticercosis (PCC) 
risk factors in Uganda. T. solium prevalence data identified through the SLR was adjusted for diagnostic sensitivity and specificity in a 
Bayesian Framework. Spatial autocorrelation and interpolation techniques were used to transform and map Demographic and Health 
Survey cluster-level sanitation and poverty indicators. These were overlaid onto a pig density map for Uganda to model combined 
PCC risk.

Results or Focus

Sixteen articles (n = 11 PCC and n = 5 human cysticercosis (HCC) and/or human taeniasis) were included in the final analysis. HCC 
observed prevalence ranged from 0.01%–6.0 % (confidence interval range: 0.004–11.4%), while adjusted PCC ranged from 0.3 – 
93.9% (uncertainty interval range: 0–99.8%). There was substantial variation in the modelled PCC risk factors and prevalence across 
Uganda and over time.

Conclusion or Scope

There was marked variation in T. solium prevalence across Uganda, and in combination with the PCC risk maps, highlights geo-
graphic areas of potentially high risk, especially in Northern areas. The high PCC prevalence and moderate HCC exposure estimates 
indicate the need for urgent implementation of T. solium control efforts in Uganda. 
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Introduction and Objectives or Purpose

In September 2021, during the 59th Directing Council of the Pan American Health Organization (PAHO) and the 73rd Session of the 
Regional Committee of WHO for the Americas, it was adopted the policy One Health: A Comprehensive Approach for Addressing 
Health Threats at the Human-Animal-Environment Interface. The objective of this policy is to foster coordination and collaboration 
between the different governance frameworks of human, animal, vegetal and environmental health programs aiming the improvement 
of prevention and preparation for current and future health challenges and threats.

M e t h o d s 
In July 12-13th, 2022, Brazil (PANAFTOSA/VPH-PAHO/WHO) – PANAFTOSA/PAHO held a meeting bringing together recognized 
public health and agricultural defense authorities from countries in the Americas with the objective of developing a baseline for the re-
gion regarding the use of  the One Health approach in intersectoral actions for the achievement of better operationalization to manage 
public health problems associated with the human-animal-environment interface, in accordance with PAHO’s One Health Policy. The 
meeting was attended by 17 authorities from Ministries of Health and Agriculture from 10 different countries of the region, including 
representatives of the Americas in the World Health Organization’s Panel of One Health Experts (OHHLEP-WHO). 

Results or Focus 
During the working days, the professionals were able to present initiatives carried out in their countries and exchange successful 
experiences with examples of actions applied at local levels and restructure and formation of national agencies encompassing the 
One Health approach in their mission, as well as discussing perspectives and the main challenges they envision for policy imple-
mentation. Topics such as governance and legal frameworks, the identification of priorities and actors involved, and the sustainabili-
ty of actions were some of the most discussed topics.

Conclusion or Scope 
It was established a strategy for the implementation of One Health policies for the Americas and the consolidation of shared experi-
ences. 
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Introduction and Objectives or Purpose

There is a need to explore the feasibility of wastewater-based epidemiology (WBE) surveillance for monitoring community transmis-
sion of SARS-CoV-2 in the setting where sewer and non-sewer sewage systems are implemented.

Methods

A routine WBE surveillance in 3 districts in Yogyakarta province, Indonesia, for 6-month (Phase 1, during Delta wave surge) and 
3-month (Phase 2, during Omicron wave surge) periods, was conducted. Samples were collected on a weekly or fortnightly basis 
with grab and/or passive sampling methods, as well as to conduct qualitative and quantitative identification of SARS-CoV-2 Ribonu-
cleic acid using the real-time RT-PCR in the environmental samples were explored. Water samples were collected from central and 
community wastewater treatment plants (WWTPs), including manholes flowing to central WWTP, and additional soil samples were 
collected for the near-source tracking locations (i.e., public spaces where people congregate). 

Results or Focus

We collected 1,233 samples (Phase 1, 27 July 2021 to 7 January 2022) and 214 samples (Phase 2, 18 January to 7 April 2022). 
The positivity rate of wastewater detection decreased as the COVID-19 cases in the community reduced over time. During the Del-
ta waves, the highest and the lowest positivity rates were 83.7%, and 1.8% whereas when the Omicron wave hit, the highest and 
lowest positivity rates were 94.4% and 12.5%, respectively. Challenges included providing real-time results during peak COVID-19 
outbreaks due to overburdened staff and limited access to equipment, the availability of imported reagents have delayed laboratory 
analysis during periods of high output, and data interpretation to link environmental and community data. 

Conclusion or Scope 
A WBE surveillance system for SARS-CoV-2 in Indonesia is feasible to conduct for monitoring community burden of infections. In 
order to successfully implement a real-time WBE surveillance for SARS-CoV-2, the challenges will need to be addressed.
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Introduction and Objectives or Purpose 
Hand, foot and mouth disease (HFMD) continues to challenge Asia with pandemic potential. In Vietnam, there have been two major 
outbreaks occurring during 2011–2012 (>200,000 hospitalizations and >200 deaths) and more recently in 2018 (>130,000 hospital-
izations and 17 deaths). Given the high burden and the complex epidemic dynamics of HFMD, synthesizing its clinical and epidemi-
ological data remains essential to develop appropriate interventions and apply public health measures.

Methods 
From 2015-2021, clinical samples were collected from patients enrolled in a HFMD study conducted at three referral hospitals in 
Ho Chi Minh City, Vietnam. Enterovirus diagnosis and serotypes determination was carried out using a combination of PCR and 
sequencing approaches. All EV-A71 positive cases were then subtyped by Sanger sequencing and/or whole-genome sequenced 
using next-generation based approach

Results or Focus 
A total of 19 enterovirus serotypes were detected in 1660 HFMD patients enrolled in the study during 2015–2021. EV-A71 (26.2%, 
n=435) remains the leading cause of HFMD in Vietnam, followed by coxsackievirus A6 (CV-A6, 17.8%, n=296), CV-A16 (11%, 
n=184) and CV-A10 (7.1%, n=118). There are two main EV-A71 subgenogroups, C4 and B5, and their prevalence interchanges 
over the years. EV-A71 C4 displayed low activity during 2015 – early 2018 and then emerged in late 2018, early 2019 and late 
2020. Compared with B5, C4 was more likely to be associated with severe HFMD. During the study period, the proportion of CV-A6 
and CV-A16 increased in 2017 followed by a drop in 2018, and then went up again between 2019 and 2021

Conclusion or Scope 
Our data have provided significant insights into important aspects of HFMD over seven years (2015–2021) in Vietnam, and empha-
size active surveillance for pathogen circulation remains essential to inform the local public health authorities in the development of 
appropriate intervention strategies to reduce the burden of this disease. Multivalent vaccines are urgently needed to control HFMD
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Introduction and Objectives or Purpose 
SARS-CoV-2-related coronaviruses have been reported in several Rhinolophus bats. At least 23 horseshoe bat species are roost-
ing in Thailand, however, only one complete genome sequence of SARS-CoV-2-related coronavirus is available. Therefore, this 
study aims to identify novel genomes in Rhinolophus pusillus, a host for SARS-CoV-2-related coronaviruses in Laos.

Methods 
Novel bat coronavirus genomes were sequenced from rectal swabs of R. pusillus using Illumina MiSeq with library enrichment. 
Genome sequences were assembled by performing reference mapping and de novo assembly. Phylogenetic analyses were per-
formed on nucleotide sequence alignment of the whole genome, spike gene and receptor-binding domain (RBD).

Results or Focus

Three complete SARS-CoV-2-related coronavirus genomes were identified from a single population of R. pusillus in Thailand, 
labelled as Rp65, Rp105 and Rp146. The three genomes create a new clade close to SARS-CoV-2 in the whole-genome phylo-
genetic tree. Rp65 shared the highest nucleotide identities of 92% with SARS-CoV-2 and other closely related bat coronaviruses, 
RaTG13 and BANAL-52. While the other two genomes shared 90% and 88%, respectively. In contrast, the spike phylogenetic tree 
split the three genomes into different clades with 91%, 81% and 78% similarity to SARS-CoV-2, respectively. Moreover, the RBD 
phylogenetic tree separates the genomes to a greater extent with sequence similarity to SARS-CoV-2 of 86%, 71% and 70%, re-
spectively. Prediction of angiotensin-converting enzyme 2 (ACE2) receptor utilization from the RBD indicates that only one genome 
appeared to be non-ACE usage coronavirus.

Conclusion or Scope 
 Three distinct SARS-CoV-2 related coronaviruses were identified from a single population of R. pusillus in Thailand. Despite a 
relatively similar overall genomic sequence, their spike and RBD are considerably different. This implies that several SARS-CoV-2 
related coronaviruses are circulating in the same population of R. pusillus bat, thus increasing the possibility of recombination 
between multiple variants. 
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Introduction and Objectives or Purpose 
Bats are presumed as natural reservoirs of many emerging zoonotic viruses, including coronaviruses (CoVs). The genome of 
severe acute respiratory syndrome coronavirus (SARS-CoV), Middle East respiratory syndrome coronavirus (MERS-CoV), and 
SARS-CoV-2 are associated with bat coronaviruses. This study determined the diversity of coronaviruses circulating in one bat 
species, Chaerephon plicatus, collected from the same cave.

Methods

We performed a cross-sectional survey twice in Ratchaburi province in September 2020 and October 2021. A total of 122 bats 
were sampled; oral and rectal swabs of individual bats were collected. Two pan-coronavirus PCR protocols were performed using 
consensus primers amplified at the RdRp gene region.

Results or Focus

We found 4.10% CoVs positive from rectal and oral swab specimens, with 3.28% (4/122) Alphacoronavirus and 0.82% (1/122) 
Betacoronavirus. Analysis of the coronavirus RdRp sequences (~300-400 bp) revealed a high genetic diversity of coronaviruses 
found in one bat species. Three different subgenera in the Alphacoronavirus were identified, including; Rhinacovirus (n=1), Peda-
covirus (n=1), and unclassified Alphacoronavirus (n=2). Furthermore, MERS like coronavirus (genus Betacoronavirus, subgenus 
Merbecovirus; n=1) was found in the rectal swab of one bat.

Conclusion or Scope 
At least five coronavirus species were identified from C. plicatus bats roosting in the same cave. Interestingly two zoonotic-related 
viruses were found from bat rectal swab specimens; Porcine epidemic diarrhea-like virus and MERS-like coronavirus, with 90.91% 
and 82.35% similarity, respectively. The whole-genome sequence needs to be further characterized to better understand the simi-
larity and risk of these viruses to humans and other livestock animals.
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Introduction and Objectives or Purpose

Multiple Omicron sub-lineages have emerged, with Omicron BA.2.12.1 and BA.4/BA.5 already taking over BA.2 in some nations. 

Methods

Using a pseudovirus virus neutralization system, we compared the different profiles of NAb evasion by BA.1, BA.2, BA.2 L452R, BA.2 
F486V, and BA.4/BA.5 using 149 plasma samples representing nine different immune statuses. 

Results or Focus 
Here, we provide data showing that BA.4/BA.5 is the most potent in evading neutralizing antibody (NAb) activities and that Omicron 
BA.2 with point mutation L452R or F486V was sufficient to cause significant loss of NAb activities. Infection of naïve population 
by either Omicron BA.1 or BA.2 produced an overall low level of NAbs.  Close examination of cross-neutralization activities using 
convalescent sera from naïve individuals who had recovered from SARS-CoV-2, Omicron BA.1/BA.2, or SARS-CoV-1 infection, 
respectively, revealed no significant cross-neutralization in any of the three-way analyses. This new finding would argue for an as-
signment of distinct serotypes for SARS-CoV-1, SARS-CoV-2, and Omicron BA.1/BA.2. Finally, it is noted that while infection in the 
naïve population showed no significant cross-neutralization activities, booster vaccination and/or Omicron-breakthrough infection 
can still lead to the production of cross-NAbs against Omicron BA.4/BA.5.

Conclusion or Scope 
Our current data hence indicate that distinctive serotypes exist for the different SARS-related 
CoVs which are capable of infecting and causing diseases in humans.
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Introduction and Objectives or Purpose

One Health (OH) can be used to tackle a variety of complex problems, making its wide-ranging research applications and definitions 
difficult to summarize. To improve our ability to describe and track OH’s evolution, our objectives were to characterize (1) the who, 
what, where, when, why, and how (5W&H) of primary research articles that include a statement about using One Health, and (2) the 
One Health definitions used.

Methods

A scoping review was conducted using nine discipline-diverse databases and the search term ‘One Health’ in June 2021. Articles 
were screened by two reviewers using pre-specified eligibility criteria. The search collected 11,441 results and screening identified 
252 primary research articles indicating use of OH. 5W&H data and definitions were extracted from these studies.

Results or Focus

Articles began in 2010 and of the total (n=252), approximately half were published in 2020-June 2021 (n=130). First authors most 
often had European (n=101) and North American (n=70) affiliations, but data collection location was more evenly distributed. Com-
mon disciplines represented in affiliations were human health/biology (n=198), animal health/biology (n=157), food/agriculture (n=81), 
and environment/geography (n=80). Infectious disease was the only research topic addressed until 2014 and continues to be the 
most published (n=171) with antimicrobial resistance second (n=47) and diversity increasing over time. Study designs similarly be-
came more diverse and included both quantitative and qualitative methods. Studies’ objectives indicated that they were conducted 
for the benefit of humans (n=187), animals (n=130), physical-environment (n=55), social-environments (n=33), and plants (n=4). 
Among definitions, many consider OH an ‘approach’ (n=79) that is ‘multi/cross/inter/trans-disciplinary’ (n=77), ‘collaborative’ (n=54), 
‘interconnected’ (n=35), applied ‘locally/regionally/nationally/globally’ (n=84), and includes health pillars (‘human’=124, ‘animal’=122, 
‘environmental/ecosystem’=118).

Conclusion or Scope

Characterizing the 5W&H of primary OH research showed a rapidly growing and diversifying body of work, illuminating how OH has 
evolved and tackled global issues. It also revealed potential gaps and inconsistencies for future actors to address.
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The growing issue of influenza infections in pigs and the related zoonotic risk
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Introduction and Objectives or Purpose 
Self-sustaining (enzootic) forms of swine influenza A infections (swIAV) in pig holdings are gaining ground. Covert respiratory dis-
ease adversely affects animal wellbeing and economics. Moreover, global pig populations must be considered as a broad and deep 
reservoir of IAV with building blocks of zoonotic and even (pre-)pandemic potential. Endemic virus circulation in pigs and reverse 
zoonotic transmission events from human to pig constantly feed the pool of potentially zoonotic influenza viruses. The focus of our 
study lies on defining the epidemiological and economic factors that drive the prevalence and dynamics of swIAV in large pig herds.

Methods 
The conditions sustaining enzootic swIAV infections may depend on several factors, many of them being poorly understood (herd 
size, production systems, biosecurity level, housing conditions, co-infections, vaccination protocols and pre-existing herd immu-
nity, local pig density). Therefore, longitudinal studies are implemented in selected herds that face continuous swIAV infections in 
Germany. 

Results or Focus 
A diagnostic algorithm for the simultaneous detection and characterization by reverse transcription real-time PCR (RT-qPCR) of 
swIAV and the recently described porcine Respiro- (PReV-1) and swine Orthopneumoviruses (SOV) was established. Samples 
from 101 piglet producing herds were analyzed, of which 89 were RTq-PCR positive for swIAV, 71 for PReV-1 and three for SOV 
until today. Looking on co-infections, in 45 herds double and two triple infections were detected. Two of the herds with continuous 
swIAV circulation were selected for a longitudinal, several months lasting study including regular samplings and further antigenic 
determination.

Conclusion or Scope 
The most recent human influenza pandemic demonstrated the potential impact of swIAV in terms of sparking pandemics, under-
scoring the necessity for continuous swIAV surveillance. An increase in knowledge of within-herd virus dynamics and evolution is 
needed in order to optimize intervention and prevention measures which counteract continuous production losses and emergence 
of new swIAV with zoonotic or even (pre)pandemic potential.
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Introduction and Objectives or Purpose

Introduction: As at June 2022, the COVID-19 pandemic, caused by SARS-CoV-2 (subgenus Sarbecovirus), has killed more than 
six million people among 536 million recorded cases worldwide. Though animals are the natural reservoir of most known Coronavi-
ridae, reverse zoonotic transmission from humans to animals and further propagation within different host populations could diver-
sify SARS-CoV-2 evolution and complicate epidemiology. Transmission events of SARS-CoV-2 to animals have been documented 
worldwide, but limited information exists in Africa. In addition, it cannot be excluded that other, undiscovered, but potentially zoonotic 
Sarbecoviruses are circulating in African animals.

Objectives: To allow a better understanding of the role of domestic animals and wildlife in the ecology of Sarbecoviruses in Nigeria.

Methods

Methods: We tested 504 sera samples from dogs, rabbits, bats and pangolins using an indirect multi-species Enzyme Linked Immu-
nosorbent Assay (ELISA) based on the receptor binding domain (RBD) of SARS-CoV-1 and SARS-CoV-2. ELISA reactive sera were 
analyzed by Virus Neutralization Test (VNT) in Vero E6 cells.

Results or Focus

Results: In this study, we found presence of SARS-CoV-1 and SARS-CoV-2 specific antibodies in some animals in Nigeria.

Conclusion or Scope

Conclusion: Anthropogenic exposure of domestic animals as well as close interactions with wildlife can result in bi-directional zoonot-
ic transmissions of known and unknown Sarbecoviruses and reservoir status of animals. This requires further One Health-oriented 
surveillance including a particular emphasis on the potential reservoir role different species might play.
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Serological evidence of Sarbecovirus exposure in trafficked Sunda pangolins points to 
complex origins of infection
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Introduction and Objectives or Purpose 
Pangolins are exceptional as the second group of mammals (after bats) from which diverse Severe Acute Respiratory Syndrome 
coronavirus 2 (SARSCoV2) related coronaviruses had been isolated prior to the COVID-19 pandemic. In this study, we conducted 
retrospective examination of archived Sunda pangolin specimens to identify any potential SARS-CoV-2 progenitors or other corona-
viruses in this animal species, as well as to approximate the origins of these animals from wild populations throughout Southeast 
Asia. 

Methods 
We performed molecular screening of SARS-CoV-2 and a broader spectrum of coronaviruses in 815 specimens from 89 pangolins 
confiscated by Hong Kong authorities in 2013 (n=1) and 2018 (n=88). Methods for molecular detection of SARS-CoV-2 and corona-
virus RNA were employed, as well as a serological survey for detection of antibodies cross-reactive with SARS-CoV-2. 

Results or Focus

Six individuals were found to be seropositive using a double-antigen bridging assay to detect anti-SARS-CoV-2 spike antibodies. 
Coronavirus RNA was not detected through targeted polymerase chain reaction (PCR) detection. Putative seropositive individuals 
were determined to have originated from populations in Borneo, Java, and Sumatra, indicating that natural exposure to SARS-relat-
ed coronaviruses (SARSr-CoVs) may be common due to the shared ecology of pangolins, bats, and potentially other host species, 
or this may indicate infection acquired during the illegal trafficking of these animals.

Conclusion or Scope

Although our study did not identify substantial evidence of SARS-CoV-2 related coronavirus in pangolins, the infection history of coro-
naviruses in pangolins should not be neglected. This work may better inform intervention and surveillance targets for implementation 
wildlife conservation and biosecurity measures.
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Introduction and Objectives or Purpose 
Bats are reservoirs for a multitude of zoonotic viruses. Cross-species transmission of bat-borne viruses to naïve hosts can result in 
mortality. However, predicting transmission risk is challenging. Environmental and biological factors contribute to population level 
virus shedding, but little is known about the mechanistic drivers of shedding episodes.

Methods 
Efficacious biosurveillance can improve understanding of virus shedding pulses. Thus we propose to identify temporal trends in 
viral shedding and seroprevalence of high priority pathogens in fruit bats and determine the exposure of incidental hosts, such as 
humans and wild and domestic animals in the Philippines. We will also obtain serological samples from humans and livestock near 
sampling sites to establish evidence of previous spill-over.

Results or Focus 
Our findings will identify risk factors that promote virus transmission. 

We will build surveillance and advance diagnostic capabilities at the Research Institute of Tropical Medicine (RITM) in the Philippines, 
train numerous students, scientists, researchers and technicians, and initiate standardization of data collection to facilitate genomic 
analyses.
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Introduction and Objectives or Purpose 
Central Africa remains a high-risk Ebolavirus (EBOV) region, but the Republic of Congo (RoC), home to the largest remaining popu-
lations of great apes, has not had an epidemic since 2005. EBOV ecology is not fully understood but infected wildlife and consump-
tion of animal carcasses have been linked to human outbreaks, especially in the Congo Basin.

Methods 
Since 2005, our One Health community-based wildlife mortality surveillance for EBOV has partnered with the Congolese Ministry 
of Health to reach communities and protected areas in northern RoC where people and great apes have died from past Ebola virus 
disease outbreaks. The outreach and surveillance is designed as an intervention to prevent contact between humans and infected 
animals and as an early warning system to locate carcasses or diseased animals and enable rapid detection of EBOV epizootics.

Results or Focus 
Between April 2008 and September 2022, we conducted a total of 641 visits to 328 villages spread over 34 separate missions in 
four departments in the North of the RoC. We delivered the educational message to a total of 8,503 hunters, and to thousands 
of women and children who frequently visit the forest to gather food. Many villages were revisited each year. We achieved speci-
men collection by training project staff on a safe sampling protocol and equipping geographically distributed bases with sampling 
kits. We established in-country diagnostics, including recent deployment of mobile field-based platforms for EBOV testing, reduc-
ing diagnostic turnaround time to hours and days and demonstrated the absence of EBOV in 80 
carcasses.
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Introduction and Objectives or Purpose 
Bartonella species are Gram-negative, facultative intracellular bacteria that represent the only genus in the family Bartonellaceae. 
Bats are natural reservoirs of many Bartonella species.

Methods 
We investigated Bartonella presence and diversity in bats across 227 probabilistic locations in 23 provinces and 22 opportunistic 
locations in Cambodia from 2016 to 2020.

Results or Focus

A total of 1,744 bat blood and lung spleen kidney (LSK) samples were screened with pan-bartonella PCR primers targeting the 
beta subunit of bacterial RNA polymerase (rpoB) gene. Bartonella DNA was detected in 18.99% (331/ 1,744) of the bats collected 
during this project in Cambodia, from 61 species. Highest prevalence was detected Rhinolophus acuminatus from evergreen forest 
(38.89%). Phylogenetic analyses of 145 rpoB gene sequences showing the Bartonella genotypes circulating in the bat populations 
across Cambodia are presented.
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Introduction and Objectives or Purpose

Wastewater-based surveillance has demonstrated to be a useful complement for clinical community-based tracking of 
SARS-CoV-2 variants of concern (VOCs). We developed a method involving allele-specific (AS)-RT-qPCR to examine 
the dynamics of VOCs in wastewater. Using these assays, we were able to track the incidence and dynamics of the 
Omicron sublineages BA.1 and BA.2 in Singapore’s wastewater.

Methods

Using design principles of our previous assays that detect SARS-CoV-2 variants (Alpha and Delta), we developed two additional 
AS-RT-qPCR assays which simultaneously target the stretch of mutations from Q493R to Q498R and L24- to A27S for quantitative 
detection of spike protein mutations associated with prevailing Omicron variant sublineages in wastewater. 

Results or Focus

A retrospective analysis was carried out on water reclamation plant (WRP) influent and four University hostel sites in Singapore, 
from September 2021 to May 2022. We report co-arrival of mutations associated with Omicron BA.1 and BA.2 VOCs at two WRP 
streams in January 2022. Quantitation suggests that by January 2022 the two Omicron linages comprised nearly all of the SARS-
CoV-2 signal, in alignment with the incidence of clinical cases.  Co-arrival of the two lineages is an interesting result as many coun-
tries such as the USA, Denmark, South Africa and Italy reported initial BA.1 arrival before being displaced by BA.2. By mid-March 
BA.1 was completely displaced by BA.2 at the community level. At the University hostels, we report mixed results where two out of 
four sites showed initial BA.1 arrival before being outpaced by BA.2. 

Conclusion or Scope

This work demonstrates that wastewater surveillance can be used to track the incidence of SARS-CoV-2 and its VOCs using 
samples collected in aggregate. We show here that SARS-CoV-2 variant concentrations, as determined using our allele-based 
qPCR-based assays, can be used to closely and quantitatively trace the displacement dynamics of VOCs in a catchment without 
biases associated with clinical case reporting.
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Introduction and Objectives or Purpose 
In 2021, Vietnam experienced a large national-wide outbreak of the severe acute respiratory syndrome coronavirus 2 (SARS-
COV-2), with 1,896,723 cases and 34,082 deaths recorded. Here, we applied whole-genome sequence based phylogeographic 
analysis to unravel the patterns of SARS-CoV-2 dispersal and evolution in Vietnam. 

Methods 
1365 nasopharyngeal swabs, representing of community cases across Vietnam, were selected for whole-genome sequencing 
using ARTIC or University of Sydney’s protocol. The evolutionary history of SARS-CoV-2 were assessed using maximum-likelihood 
and time-scaled Bayesian phylogenetic analyses. 

Results or Focus

A total of 1303 SARS-CoV-2 genome sequences were generated. Various variants were documented with >99.5% of the sequenc-
es belonging to either Alpha or Delta variant. Between January and May, Alpha variant caused sporadic outbreaks in Red River 
Delta and Central Coast areas. Phylogenetic analysis indicated different introductions of the virus into Vietnam, attributed to the 
relaxing control measures applied at the time. From June onward, Delta replaced Alpha to become the dominant variant. The main 
lineage was AY.57, accounting for 99.2% of the Delta sequences obtained. Phylodynamic interference indicated that AY.57 was first 
introduced into the Northern Vietnam through a single event, explained by the strict control measures applied after the sporadic Al-
pha outbreaks between January and May. The dispersal of AY.57 to Southern Vietnam resulted in a major outbreak in Ho Chi Minh 
City. Subsequently, Ho Chi Minh City acted as a source seeding the virus back to the North and other regions. The estimated time 
to the most recent common ancestor was March 14, 2021 (February 22, 2021 to April 8, 2021), and the estimated evolutionary rate 
was 5.29×10-4 (4.966×10-4 to 5.639×10-4) substitutions per site per year.

Conclusion or Scope

We demonstrated that genomic surveillance is critical to inform pandemic response. Our analysis illustrated the influence of public 
health measures on the patterns of SARS-CoV-2 importation into and dispersal within a local setting.
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Introduction and Objectives or Purpose 
Host plasticity of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has become apparent over the course of the 
pandemic and raised concerns about the establishment of novel wildlife reservoirs. Norway rats (Rattus norvegicus) live in close 
proximity to humans, providing opportunity for spillover of SARS-CoV-2. New animal species have been identified as competent 
hosts with emergence of novel variants, as demonstrated by the susceptibility of rats to the SARS-CoV-2 Alpha variant of concern 
(VOC) despite not being susceptible to ancestral SARS-CoV-2. We investigated SARS-CoV-2 infection and exposure in Norway 
rats from Ontario, Canada.

Methods 
From October 2019 to June 2021, 224 rats were submitted by collaborating pest control companies. Nasal turbinate (n=164) and 
small intestinal (n=213) tissue samples were analyzed for SARS-CoV-2 RNA by RT-PCR. Thoracic cavity fluid samples (n=213) 
were tested for neutralizing antibodies using a surrogate virus neutralization test (sVNT); confirmatory plaque reduction neutraliza-
tion test (PRNT) testing was conducted on presumptive positive samples.

Results or Focus 
The majority of samples were collected in Windsor (79.9%; n=179), Hamilton (13.8%; n=31), and the Greater Toronto Area (5.8%; 
n=13). Overall, 50.0% (n=112) were female and 55.8% were sexually mature (n=125). Notably, 202 samples, including the two 
seropositives, were collected prior to the emergence of VOCs, and 22 were collected while the Alpha variant was the predominant 
circulating VOC in humans. We did not detect SARS-CoV-2 RNA in any rats. Two of eleven samples positive by sVNT had neutral-
izing antibodies by plaque reduction and neutralization (1:40 and 1:320 PRNT70).

Conclusion or Scope 
We report evidence of past exposure to SARS-CoV-2 in Norway rats in North America. Monitoring SARS-CoV-2 in wildlife within a 
One Health framework is paramount to detection of spillover events and establishment of novel wildlife reservoirs.
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Introduction and Objectives or Purpose 
SARS-CoV-2 is the virus that causes the disease Coronavirus-2019 (COVID-19) in humans. SARS-CoV-2 can also be found in 
animals such as dogs, cats, and non-human primates among others. The transmission cycle between humans and animals is not 
well understood. The purpose of this study was to develop an economical and practical method for disease surveillance that could 
be used by veterinarians and public health professionals in real-time for the detection of SARS-CoV-2 in domesticated canines and 
felines.

Methods 
Commercially available human rapid COVID-19 lateral flow immunochromatographic assays used to detect virus antibodies and 
antigen have been used with canine and feline serum and molecular samples in a laboratory setting. SARS-CoV-2 virus was de-
tected in the serum samples using viral neutralization methods. The virus was detected in molecular samples, derived from nasal 
and oral swabs, using RT-PCR and were stored in viral transport media (VTM) solution.

Results or Focus 
The tests were more sensitive to canine samples compared when compared with feline samples. The rapid antibody tests resulted 
in 70% sensitivity and 60% specificity for dogs, and 50.0% sensitivity and 100% specificity for cats when compared with the gold 
standard method of viral neutralization. The rapid antigen tests resulted in 75.0% sensitivity and 79.2% specificity for dogs, and 
57.1% sensitivity and 95.2% specificity for cats when compared with the gold standard method of RT-PCR.

Conclusion or Scope 
These tests will be used in an upcoming field study in which pets will be tested in veterinary practices across New York City, and 
the rapid lateral flow immunoassays will be compared side-by-side with these gold standard techniques. The goal is to measure the 
prevalence of SARS-CoV-2 in domesticated dogs and cats across NYC using a cross-sectional study design and to determine the 
sensitivity and specificity of these commercially available tests in the detection of SARS-CoV-2 in a clinical setting.
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Introduction and Objectives or Purpose

This study aims to explore the risk exposure to SARS-CoV-2 in people who work with wildlife and persons residing in the surrounding 
community.

Methods

106 workers directly exposed to wildlife and a control group made up of 209 additional participants who live in areas nearby were 
included in the study during the period of late August 2021 to January 2022. The Wildlife exposure group had been in contact to bats 
and/ or other wild mammals because of their occupation in 7 high-risk provinces (Chachoengsao, Narathiwat, Ratchaburi, Nakhon 
Sawan, Sukhothai, Phang-gna and Surat Thani), that meet the following criteria: i.) evidence of the previous detection of MERS-CoV 
and/or SARS-CoV in bats in the area; and/or ii) report of sightings of intermediate horseshoe bats. Serum samples were collected 
to detect antibodies against nucleocapsid and spike protein of SARS-CoV-2 by using ELISA. Nasopharyngeal swabs were taken for 
molecular testing of SARS-CoV-2 in symptomatic participants afflicted with COVID-19 within the past two weeks.

Results or Focus 
All nasopharyngeal swabs from wildlife workers and control group showed negative results (except one with invalid result). Almost 
70% of the participants were seropositive. Most of the participants were vaccinated (246, 77.8%). Nine percent (2/22) of the unvac-
cinated wildlife exposure group were seropositive, whereas seroprevalence in the unvaccinated control group was 14.9% (7/47). 
When considering nucleocapsid protein antibodies in participants vaccinated with spike protein-based vaccines to identify pre-expo-
sure to SARS-CoV-2, seropositivity due to exposure to SARS-CoV-2 in wildlife workers was less than with the control group, 3.8% 
(4/106) versus 5.3% (11/209) suggesting the main route of transmission is between humans.

Conclusion or Scope

Infection within the wildlife workers could indicate the circulation of this virus among human and wildlife population. This provides 
background information in monitoring viral transmission between human and wildlife for future prompt response.
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Introduction and Objectives or Purpose 
During COVID-19 pandemic, Indonesia held simultaneous 270 regionals elections including provincial, regency, and city election 
on December 9, 2020. The aim of this study is to describe the health protocol compliance during simultaneous regional elections in 
Indonesia using an integrated monitoring system.

Methods 
The data has been collected from the Indonesia National Task Force for the Acceleration of COVID-19 Mitigation by using the 
Bersatu Lawan COVID-19 (BLC) digital monitoring app. The monitoring system was reported in real-time by Indonesian front-line 
public order forces (such as police and military) at regional election places. Individual and polling stations compliance were moni-
tored to minimize COVID-19 transmission during the election process.

Results or Focus 
A total of 309,236 voters’ behaviours were monitored in 272 districts/cities across 32 provinces in Indonesia. The overall figures 
show 95.96% compliance of wearing masks and 90.77% of people kept a social distance during the election day. However, the 
compliance might vary between districts and cities. A total of 4,065 polling stations were observed with 92.82% had high compli-
ance to the implementation of health protocol with details as follow: 91.55% provided hand washing facilities; 90.71% provided 
hand sanitizers; 89.52% had temperature check; 87.29% had health protocol compliance supervisors; 75.23% performed disin-
fection; 91.66% provided plastic gloves for voters; 92.91% election committee wore face shield; 88.98% provided ink drops; and 
77.80% provided special chamber for voters with 37.3oC.

Conclusion or Scope 
In conclusion, using the application of digital health, Indonesia as the 4th most populous country in the world enable to monitor the 
compliance rate of health protocol implementation during simultaneous regional elections in 2020. This represents the first time 
in which an app implemented nationally can produce data to be analysed on real-time basis and using an integrated approach to 
inform policy makers.
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Introduction and Objectives or Purpose

Wastewater surveillance has been shown to provide a low-cost, real-time, and unbiased snapshot of infection prevalence within its 
catchment, independent of clinical diagnostic capacities. In this work we develop qPCR methods for measuring levels of SARS-CoV-2 
variants of concern (VOCs) in wastewater, and using a 10 month longitudinal wastewater samples, determine how well wastewater 
variant surveillance reflects clinical variant frequencies. 

M e t h o d s 
Using principles of allele-specific qPCR, we developed assays targeting variant-specific genomic loci for quantitative detection and 
discrimination of VOCs (Delta and Omicron) in wastewater, for wastewater-based determination of variant circulation trends. 

Results or Focus

SARS-CoV-2 RNA concentrations and variant frequencies in wastewater determined using these variant assays agree with clinical 
cases, revealing rapid displacement of the Delta variant by the Omicron variant within three weeks. These variant trends, when 
mapped against vaccination rates, support clinical studies that found the rapid emergence of SARS-CoV-2 Omicron variant being 
associated with an infection advantage over Delta in vaccinated persons.
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A) Wastewater concentrations determined using allele-specific RT-qPCR assays agree with daily positive clinical cases. Wastewater 
samples were influent samples from a wastewater treatment plant in Lombardy, Italy. B) Comparison between clinically derived vari-
ant ratios against variant ratios derived from wastewater testing. 

 

Conclusion or Scope 
This work has demonstrated that wastewater variant concentrations, as determined using our allele-based qPCR based assays, 
can be used to closely and quantitatively trace the displacement dynamics of one variant by another in a community. As SARS-
CoV-2 becomes an endemic disease, the transition of clinical testing towards decentralised antigen rapid tests and the reduction of 
clinical sequencing, strongly suggests that variant tracking through wastewater would play an essential role in guiding public health 
response in the future.
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Introduction and Objectives or Purpose

The COVID-19 pandemic has highlighted the importance of targeted environmental (wastewater) surveillance (WWS) for zoonotic 
viruses – such as its etiological agent SARS-CoV-2, which is shed by symptomatic and asymptomatic individuals alike. Due to its 
relatively low cost and ability to complement clinical surveillance, WWS has been widely adopted by governments and institutions 
worldwide. Here, we highlight the results and challenges from a yearlong longitudinal wastewater surveillance campaign deployed 
on a university campus.

Methods

Composite wastewater samples were collected twice a week by autosamplers located downstream of forty-five student dormitories 
throughout the campus. Samples were concentrated by PEG precipitation or using centrifugal columns. Total nucleic acids were then 
extracted, and SARS-CoV-2 gene copies were quantified using widely-used qPCR assays  targeting the N and orf1 gene.

Results or Focus

During the monitoring campaign, two distinct waves of SARS-CoV-2 variants of concern were observed in September to November 
2021 (Delta) and January 2022 onwards (Omicron). The prevalence of campus sites with positive detection of SARS-CoV-2 showed 
close correspondence to island-wide trends in SARS-CoV-2 wastewater levels at the water reclamation plants and to COVID-19 
cases. Furthermore, analyses of the percentage of positive sampling sites and SARS-CoV-2 gene copies/L were carried out to un-
derstand virus transmission trends.

Conclusion or Scope

Data collected from the university campus WWS was communicated to relevant health authorities and university administrators, al-
lowing for timely implementation of evidence-based responses and policies. This helped reduce the spread of COVID-19 on campus 
and maintained in-person learning.

The robust and highly flexible campus surveillance network has supported the management of COVID-19 through several trans-
mission waves.  As we learn to live with COVID-19 and prepare for future epidemics, it is important to develop advanced assays for 
SARS-CoV-2 (e.g., those targeting novel SARS-CoV-2 variants of concern) and other relevant human pathogens.
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Introduction and Objectives or Purpose

There is a dearth of data on effectiveness of COVID-19 vaccines from developing countries. In Pakistan, inactivated vaccines were 
used from the onset of the national vaccination program in February 2021. Later, viral vector vaccines and mRNA vaccines were 
added. We used a test-negative case-control design to describe the effectiveness of the vaccines used in Pakistan.

Methods

Adult residents of Karachi tested for COVID-19 using RT-PCR between June-September 2021 at the testing facility of a tertiary care 
hospital, were contacted via phone calls. Symptomatic individuals, with onset within a week prior to the test who provided verbal 
consent, were enrolled. Those who had received a single dose regimen, or second shot of a two-dose regimen 14 days before the 
test, were categorized as fully vaccinated. Those who received the second dose less than 14 days before the test or had received 
only one dose of a two-dose regimen were considered partially vaccinated. People who had not received the vaccine or less than 14 
days had elapsed since receiving the first shot of any vaccine were considered unvaccinated.

Effectiveness of different vaccines was calculated by comparing vaccination rates between cases and controls, after adjusting for 
known confounders.

Results or Focus

A total of 1597 people who tested positive on PCR (cases) and 1590 people who tested negative on PCR (controls) were enrolled. 
Overall, 38.1% of cases and 53.3% of controls were fully vaccinated. For the inactivated vaccines, Sinopharm and Sinovac, the ad-
justed vaccine effectiveness (VE) was 33.8% (95% CI:18.6% - 46.1%) and 49.3% (95% CI: 34.8% - 60.6%), respectively. The VE was 
highest for mRNA vaccines at 67.4% (95% CI: 1.8-89.2%).

Conclusion or Scope

A wide variety of vaccines against SARS-CoV-2 have been used in Pakistan. We report that the inactivated vaccines are moderately 
effective against symptomatic COVID-19, while mRNA vaccines have greater effectiveness, concurrent with global evidence.

Keywords: SARS-CoV-2, Pakistan, Vaccine effectiveness, inactivated vaccines, delta variant
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Introduction and Objectives or Purpose 
Ebolaviruses and Marburgviruses are causative agents of viral hemorrhagic fever diseases with a high case fatality in humans. 
Marburg (MARV) and Ravn virus (RAVV) are distinct lineages within the Marburg marburgvirus species, both isolated from Egyp-
tian rousette bats (ERBs;Rousettus aegyptiacus). Historically, outbreaks have occurred in Central and South Africa, associated 
with mining or cave-tourism where cave bats like ERBs roost. Recently, MARV was isolated from ERBs in Sierra Leone and fatal 
human cases have occurred in Guinea and Ghana, highlighting gaps in our current knowledge of Marburgvirus distribution and 
at-risk areas for spillover. On Madagascar, a single species of rousette bat, Madagascan rousette (Rousettus madagascariensis), 
resides. We conducted serology-based biosurevillance to assess whether ebolaviruses and marburgviruses circulate enzootically in 
Madagascan rousettes

Methods 
Serum samples from 579 Madagascan rousettes were tested by a multiplex microsphere-based immunoassay for immunoglobulin 
(Ig) G reactivity against soluble envelope glycoprotein (GP) ectodomain trimers of RAVV, Ebola, Bundibugyo (BDBV), Bombali, 
Sudan, Reston, Mengla, and Lloviu virus. Antigen-antibody complexes were detected via Luminex xMAP-based technologies, with 
IgG levels reported as a median fluorescence intensity. To determine IgG-positivity cutoffs, we applied a three-sigma-rule (99.7%) 
probability distribution of naïve ERB sera and latent cluster analysis of field-collected Madagascan rousette sera.

Results or Focus

We detected RAVV and BDBV IgG binding antibodies in 16.1% (93/579) and 5.4% (31/579) of serum samples, respectively. Addi-
tionally, 2.6% (15/579) were double positive for RAVV and BDBV IgG binding antibodies.

Conclusion or Scope 
This serological profile of Madagascan rousettes suggests co-circulation and maintenance of ebolaviruses and marburgviurses in 
Madagascar. More broadly, specific serological footprints of RAVV in Rousettus species native to Madagascar supports the current 
understanding of rousette bats as natural reservoirs for marburgviruses. Future research is necessary to determine possible evi-
dence of viral chatter between bats and other wildlife or domestic animals, and spillover risk to humans.
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Introduction and Objectives or Purpose 
Wastewater-based surveillance (WBS) has been critical in managing the COVID-19 pandemic. However, the high vaccination cov-
erage has changed the population’s immune status substantially. We asked whether COVID-19 vaccinations might 1) give rise to 
vaccine shedding, 2) affect the viral load to wastewater of infected people, influencing epidemiological interpretations for the WBS 
of SARS-CoV-2.

Methods 
We analyzed publicly available data of SARS-CoV-2 wastewater concentrations before and after vaccination programs in the Neth-
erlands. We quantified the virus concentration in a wastewater treatment plant in Italy during the vaccination program. Further, we 
analysed available vaccine types to understand their ability to influence viral shedding. 

Results or Focus

Relationship between clinical cases against wastewater variant concentrations agrees with clinical data despite the vaccination cov-
erage increase. The analysis of the vaccination rate and ICU against wastewater concentrations shows the importance of vaccination 
in pandemic management.  

Our analysis suggested first, that all WHO-authorized COVID-19 vaccines do not lead to viral shedding and do not give false-positive 
signals. Second, the utility of SARS-CoV-2 WBS is preserved, with strong correlation between new clinical cases and SARS-CoV-2 
in wastewater and that SARS-CoV-2 viral load to wastewater is not impacted. 

Conclusion or Scope

Our analysis showed that the global vaccination marked a turning point in the fight against the pandemic, decreasing the intensive 
unit care occupancies despite the spike in infections and high SARS-CoV-2 RNA concentrations in wastewater. WBS remains a use-
ful tool to monitor vaccination efficacy. If other vaccines, will be adopted, changes in the wastewater virus tracking methodology might 
be needed. However, the pandemic’s dynamic nature, marked by new variants and disease-fighting tactics, necessitates re-evalua-
tion of the strategies used to monitor virus signals in wastewater. 
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Introduction and Objectives or Purpose 
As an early adopter of wastewater surveillance, Singapore has progressively expanded wastewater testing (WWT) across high 
density living premises types, residential hubs, and at larger geographical areas to provide sensitive and timely monitoring of 
COVID-19. As a non-intrusive method that is also independent of health-seeking behaviours, wastewater signals complement clin-
ical surveillance to provide situational assessment for timely risk mitigation. In this study, we present the use-cases of wastewater 
testing (WWT) in Singapore and its role in facilitating case detection and situational awareness.

Methods 
Wastewater samples were concentrated using ultrafiltration and tested for SARS-CoV-2 using qRT-PCR. Temporal WWT virus load 
data from about 400 autosamplers deployed in the community and in worker’s dormitories were analyzed and corroborated with 
reported case data from the respective populations.

Results or Focus 
We demonstrate the utility of WWT to facilitate case detection, where the surveillance approach has facilitated the dormitory clear-
ance programme and averted swab operations at more than 200 residential blocks. As Singapore transited to COVID-19 endemici-
ty, surveillance objectives shifted towards situational assessment, where WWT of community and workers’ dormitory sites correlate 
well with respective case data (0.90 and 0.78, respectively), providing a good indication of the trajectory of infections. Interestingly, 
WWT signals at the water reclamation plants do not correlate as well, suggesting unaccounted infections.

Conclusion or Scope 
These findings highlight the usefulness of WWT for COVID-19 monitoring, where it has supported COVID-19 responses through 
several waves of resurgences. This also underscores the potential of WWT for monitoring other infectious diseases of One-Health 
concern.
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Introduction and Objectives or Purpose

Since the appearance of SARS-CoV-2, variants of concern (VOCs) have emerged, largely due to selective pressure exerted by 
mounting immunity in the human population. WHO has defined VOCs as variants associated with major changes in epidemiology, 
virulence, transmissibility and/or effectiveness of vaccines and therapeutics. Five major VOCs have been identified: Alpha, Beta, 
Gamma, Delta, and Omicron; Omicron lineage BA.5 being the current dominant variant in most affected countries. The continuing 
evolution of SARS-CoV-2 will be a major issue in the future selection of SARS-CoV-2 candidate vaccines and therapeutic human 
monoclonal antibodies. We used antigenic cartography to monitor and visualize the evolution of antigenic distances between VOCs, 
using pseudoviruses harboring the spike protein of the major VOCs, to determine VOC neutralizing antibody titers.

Methods 
Syrian golden hamsters were infected with VOCs Wuhan, Gamma, Delta, Omicron BA.1 and Omicron BA.5, respectively, and se-
rum samples were collected three weeks after infection.

Results or Focus 
These sera effectively neutralized the corresponding variants. Serum derived from hamsters infected with VOC Wuhan neutralized 
VOC Delta but not VOCs Omicron BA.1 and BA.5. Similar results were obtained with sera derived from hamsters infected with 
VOC Delta. However, hamsters infected with either VOCs Omicron BA.1 or BA.5 developed more specific antibodies: these did not 
cross-neutralize the respective VOCs, not even the related VOC Omicron lineages.

Conclusion or Scope 
Therefore, VOC Omicron is antigenically more distant to previous VOCs and within variant lineages exhibits major antigenic dif-
ferences, confirming previously published data. Cartography data obtained with the hamster sera will be presented, together with 
those obtained with a panel of 459 human sera collected in Germany, Italy, Ethiopia, the US Southwest, the US Northeast, and 
Mexico, soon after the emergence of the respective VOCs in these countries. Data generated indicate that antigenic cartography 
will help guide future selection of SARS-CoV-2 candidate vaccines and therapeutic human monoclonal antibodies.

Keywords: SARS-CoV-2; Variants of concern; antigenic cartography
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Introduction and Objectives or Purpose

Objective

To determine the prevalence and trend of SARS-CoV-2 in a densely populated community of Karachi.

Methods

Methods

 Six serial cross-sectional surveys were conducted in April, June, August, and November 2020 and then in February, and December 
2021 in Karachi’s District East. Households were selected to provide serum samples for the detection of SARS-CoV-2 antibodies using 
Elecsys® immunoassay. Bayesian regression was used to adjust for assay performance and estimate seroprevalence. Conditional 
Risk of Infection (CRI) with a 95% confidence interval was calculated using a non-parametric bootstrap of households.

Results or Focus

Results

We enrolled 3038` participants in total including all age groups and genders. The adjusted seroprevalence was estimated to be 0.4% 
(95% CI 0 - 1.3), 15.1% (95% CI 9.4 -21.7), 21.5% (95% CI 15.6-28), 24.0% (95% CI 18.0-31.0), 53.9% (95% CI 45.5–63.2), 84.9% 
(95% CI 78.5 – 92.3) in the 1st , 2nd , 3rd , 4th , 5th , and 6th surveys, respectively. CRI was calculated as 41% (95% CI 27.7-51.5) in 
survey 2, 38.8 (95% CI 26.7-51.7) in survey 3, 41% (95% CI 29.9-51.6) in survey 4, 56.7% (95% CI 50.4–62.6) in survey 5 and 77.8% 
(95% CI 73.0-81.7) in survey 6. Only 13% of participants overall reported symptoms related to COVID-19.

Conclusion or Scope

Conclusion

There was a progressive increase in seroprevalence in Karachi’s District East during the first 18 months of the SARS-CoV-2 pandem-
ic. At the end of 2021, a vast majority of the population had evidence of past infection, as indicated through detectable anti-SARS-
CoV-2 antibodies, although few reported symptoms. This study highlights the role of seroprevalence survey in estimating the true 
proportion of the population that has been infected. These estimates can enable policymakers make informed public health decisions 
and predict the future spread of the disease in similar settings.

Keywords: Population-Based, COVID-19, seroprevalence, Pakistan
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Introduction and Objectives or Purpose

Severity of COVID-19 increases with age, but the young are just as vulnerable to getting infected. We compare prevalence estimates 
and factors associated with COVID-19 among women and children from two serial serological surveys in a peri-urban area of Karachi, 
Pakistan.

Methods

First survey was conducted between March-June 2021 and second was done between September-December 2021 among con-
senting participants of the AMANHI-COVID-19 study. Participants were followed weekly for symptoms of COVID-19. We report the 
proportion of cohort who had anti-SARS-CoV-2 antibodies and symptoms of the disease. Stepwise logistic regression analysis was 
used to determine risk factors of COVID-19.  

Results or Focus

Adjusted seroprevalence among women in first and follow-up surveys was 45.3% (95% CI: 42.6, 47.9), and 82.3% (95% CI: 79.9,84.4), 
respectively. Among children, it was 18.4% (95% CI: 16.1, 20.7) and 57.4% (95% CI: 54.3, 60.3) respectively. A high proportion of 
participants (82.7% and 80.9%) were asymptomatic.

At follow-up, 404 (74.4%) previously seronegative women tested positive and 365 (50.4%) of previously seronegative children tested 
positive.

Low socioeconomic status (Women: RR= 0.6; 95% CI: 0.7, 0.9; Children: RR=0.7; 95% CI: 0.5, 1.0), and poor access to safe drinking 
water (Women: RR= 1.2; 95% CI: 1.1, 1.4; Children: RR= 1.4; 95% CI: 1.0, 1.8) were associated with COVID-19 in first survey. At 
follow-up, risk was lower for underweight women and children, (RR=0.4;95% CI: 03, 0.7 and RR= 0.7; 95% CI: 0.5, 0.8, respectively), 
30–39-year-old women (RR=0.6 ;95% CI: 0.3, 0.7) and 24–36-month-old children (RR= 0.7; 95% CI: 0.5, 0.9).

Of paternal risk-factors, lack of education (RR= 1.3 (95% CI: 1.0, 1.6) and employment were important (RR 0.7; 95% CI: 0.6, 0.9, and 
RR: 0.8; 95% CI: 0.7, 1.0).

Conclusion or Scope

High seroconversion rates reflect rapid spread of SARS-CoV-2. Illness was mild. Parental awareness is an important determinant of 
infection among children.

Acknowledgement

Word Health Organization

Aga Khan University

 

Keywords: PREVALENCE, RISK FACTORS, SARS-COV-2 INFECTION, WOMEN, CHILDREN



One Health Science (OHS)

284

Topic: One Health Science (OHS): Discovery and Surveillance: SARS-CoV-2 and other emerging pathogens 
Abstract No: 15339

Validating the COVIDSeq and SINAI protocols for wastewater-based sequencing of 
SARS-CoV-2

Said Rachida*1 ; Mukhlid Yousif1 ; Setshaba Taukobong; Nkosenhle Ndlovu1 ; Chinwe Iwu-Jaja; Wayne Howard1 ; Shelina Moons-
amy1 ; Jay Bhagwan; Melinda Suchard; Kerrigan McCarthy1  

1Centre for Vaccines and Immunology/ National Institute for Communicable Diseases/ South Africa 

Introduction and Objectives or Purpose 
SARS-CoV-2 can be shed from asymptomatic and symptomatic infected individuals, thus rendering wastewater-based sequencing 
an unbiased epidemiological tool that can identify clusters of mutations reported or not by clinical surveillance. Wastewater-based 
sequencing of SARS-CoV-2 is challenged by the potential viral genome degradation and the complexity of the wastewater matrix, 
which requires validating sequencing protocols before implementation. We compared two amplicon-based sequencing protocols 
(the ARTIC-based SINAI and COVIDSeq v3 protocols) using the number and quality of reads produced and genome coverage from 
each wastewater sample.

Methods 
Raw wastewater samples (n=21) were collected from treatment plants within South African urban areas.  Nucleic acids extracted 
from virus concentrates were tested by RT-qPCR using the Seegene 2019-nCoV Assay kit.  Nucleic acids were re-extracted from 
positive virus concentrates and subjected to whole-genome amplification using SINAI and COVIDSeq v3 protocols on an Illumina 
platform.  The Exatype Next Generation Sequencing SARS-CoV-2 pipeline v1.7.12 was used to assess the quality and identity of 
raw reads, and, the genome coverage.

Results or Focus 
Through the SINAI and COVIDSeq v3 protocol one million reads were produced from 90% (19/21) samples.  The percentage of 
mapped reads was 82% and 23% for the SINAI and COVIDSeq v3, respectively. More than 50% of the SARS-CoV-2 genome was 
recovered from 76% (16/21) and 38% (8/21) samples using the SINAI and COVIDSeq v3, respectively.

Conclusion or Scope 
The SINAI protocol outperformed the COVIDSeq v3 protocol in successfully recovering SARS-CoV-2 genomes from wastewater. 
As SINAI amplifies the SARS-CoV-2 genome in 84 overlapping 1500 and 2000 nucleotide tiled amplicons, whilst COVID-Seq v3 
uses 98 overlapping 400 nucleotide tiled amplicons, the production of long size amplicons from wastewater was unexpectedly fa-
voured.  Latest versions of the COVIDSeq protocol may provide different results.  Our findings pave the way for production of high 
quality sequencing results of SARS-CoV-2 from wastewater, and will thus facilitate epidemiological monitoring of variants. 

Keywords: SARS-CoV-2; Wastewater-based sequencing; ARTIC-based protocol
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Introduction and Objectives or Purpose 
Coronaviruses originating from bats have caused multiple outbreak events, including severe acute respiratory syndrome coro-
navirus (SARS-CoV) and SARS-CoV-2, resulting in a significant disease burden at the global level. This study aims to determine 
seroprevalence among villagers at high risk of viral spillover from bats.

Methods 
173 human sera collected in 2017 (n=65), 2018 (n=52), and 2021 (n=56) in Thailand were included in this study. 127 participants 
reported exposures to bat or bat excretions during the past 12 months (bat contact group), and 46 reported no exposure. A multi-
plex microsphere immunoassay (MMIA) containing a customized panel of beads targeting SARS-CoV-2, SARS-CoV, and three bat 
SARSr-CoVs including Rs4874 (WIV16), RaTG13, and ZXC21, was performed to determine the anti-spike IgG levels in the sera.

Results or Focus 
For sera collected in 2017 and 2018 (n=117), all participants with and without bat contact history showed seronegativity for all bat 
SARSr-CoVs, SARS-CoV-2, and SARS-CoV, while 22 of 41 (53.7%) sera of bat contact participants who received SARS-CoV-2 
vaccination in 2021 were antibody positive for bat SARS-CoVs (at least one antigen), compared with 3 of 9 (33%) sera collected 
from non-exposed participants. We found that 10 participants from the bat contact group were seropositive for both SARS-CoV and 
SARS-CoV-2 compared to 1 non-contact participant.

Conclusion or Scope 
These findings show a broader cross-reactive antibody against bat SARSr-CoV and SARS-CoV after SARS-CoV-2 vaccination 
observed in participants with a high level of bat contact. The elevated antibodies against bat SARS-CoVs in the bat contact group 
may be caused by cross-activation from SARS-CoV-2 vaccine from previous bat viruses exposure. A greater number of non-ex-
posed participants with vaccination are needed to better understand cross-reactivity against bat SARSr-CoV in populations with 
high levels of bat contact.
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Introduction and Objectives or Purpose

Pseudomonas aeruginosa, an opportunistic pathogen, causes multi-drug resistant infections in immunocompromised individuals and 
young infants. Some multi locus sequence types (MLST) are associated with poor clinical outcomes. The most frequently reported 
globally emerging, and extensively-drug resistant clone is ST235, highlighting the need for novel therapeutics. One novel alternative 
are stable phage-tail-like-bacteriocins, called tailocins, which are bacteriocins naturally produced by P. aeruginosa to kill other related 
strains. However, insufficient data on genomic analysis and pyocin activity of P. aeruginosa in South Asia hamper development of 
such potential novel therapeutics.

Methods

We conducted a prospective hospital surveillance in urban and rural pediatric hospitals in Bangladesh from 2009-2021. P. aeruginosa 
was detected by blood culture followed by PCR, and antimicrobial susceptibility testing (AST) by disc diffusion was conducted. Whole 
genome sequencing was performed for selected 54 strains. Bioinformatic analysis was done to determine MLST; pyocin gene clus-
ters were detected and annotated. Tailocins were induced with mitomycin C and spotting assays were performed to experimentally 
assess killing activity.

Results or Focus

Out of the 96 P. aeruginosa detected, most infections (n=46) were seen in neonates. Bioinformatic analysis of 54 sequenced strains 
found a diverse range of known and novel STs. ST235 (n=6) was the most commonly occurring ST. All six ST235 strains were exten-
sively resistant to the antibiotics tested. Tailocin gene clusters were identified through genomics in all 54 strains, and they belonged to 
different known and novel groups. All unique tailocins were tested against all different STs. The only tailocin to kill ST235 was a novel 
tailocin produced by a Bangladeshi strain.

Conclusion or Scope

We found a novel tailocin which effectively kills ST235, a global multidrug resistant P. aeruginosa clone. This can be developed as a 
novel therapeutic with narrow specificity, high stability, and potential to be engineered.
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Introduction and Objectives or Purpose

Several reports have confirmed that SARS-CoV-2 is shed into stools and is detectable in wastewater. The use of wastewater for 
SARS-CoV-2 surveillance has proven to be a useful complementary tool to clinical surveillance during the pandemic. The aims of this 
study were to characterize SARS-CoV-2 from wastewater samples, and to identify variants of concerns present in samples collected 
at sentinel wastewater treatment plants in South African urban metros from April 2021 to the end of the fourth wave in January 2022.

Methods

A total of 325 samples were collected from 15 wastewater treatment plants in metropolitan areas in South Africa. Nucleic acids were 
extracted from concentrated samples, and subjected to amplicon-based whole genome sequencing. Sequence reads were trimmed, 
filtered, and mapped to the reference genome (NC_045512.2) using ARTIC bioinformatics pipeline (https://artic.network/ncov-2019). 
To identify variants at each geographic location, we used the Freyja tool (https://github.com/andersen-lab/Freyja), which assigns each 
sample with the prevalence of each variant present.

Results or Focus

A total of 229 samples generated more than one million reads. A 50% genome coverage was recovered from 183 samples (50.3%). 
We identified 78 mutations, of which 59 were previously reported and 19 were not commonly detected. Using the Freyja tool, the 
overall proportion of the beta variant was 7%, the delta variant was 47%, and the Omicron variant was 16%, while 27% could not be 
assigned to any variant.

Conclusion or Scope 
Sequencing of wastewater has limitations. The ability to identify variants in wastewater relies on the identification of mutations 
known in clinical strains and which are uniquely associated with these variants, therefore it is not possible to identify new variants. 
Our data showed concordant results of SARS-CoV-2 variants prevalence in clinical isolates.
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Introduction and Objectives or Purpose

The Singapore Ministry of Health enhanced its genomic surveillance programme to monitor the prevalence and distribution of circu-
lating SARS-CoV-2 (sub)variants among 3 major groups: general community, severe, and imported cases.

Methods

Nasopharyngeal samples polymerase chain reaction (PCR)-positive for SARS-CoV-2 were selectively screened for S-gene Target 
Failure (SGTF) by TaqPathTM Combo kit before selection for whole genomic sequencing at the National Public Health Laboratory 
(NPHL) based on viral load and source. Community swabs collected under the Acute Respiratory Infection surveillance programme 
at sentinel public clinic sites were tested for common respiratory pathogens including SARS-CoV-2 by PCR (FilmArray Respiratory 
Panel 2.1). Samples positive for SARS-CoV-2 by PCR from severe cases (oxygen requirement, intensive care unit care, or death) 
were submitted by hospital labs while mobile swab teams collected swabs from Antigen Rapid Test-positive imported cases.

Results or Focus

A total of 4936 samples were sequenced: 3052 (62%) general community cases, 1458 (30%) imported cases, and 426 (8%) severe 
cases.  Subvariant BA.5 increased from 3%, 3%, and 1% in community, imported, and severe cases in May; to 43%, 38%, and 14% 
in June, respectively.  By July, BA.5 comprised 72%, 70%, and 68%. Subvariant BA.2.75 was first detected on 12 July and had a 
prevalence of 2% among community cases and <1% for imported and severe cases during the month of July.

Conclusion or Scope

Genomic surveillance allowed monitoring of the shift in predominance of Omicron BA.2 to BA.5 from May to July in different com-
munity groups. Subvariant trends were clear and our programme underscores the importance of this critical tool in tracking the im-
portation and circulation of emerging SARS-CoV-2 variants in the community for situation awareness, risk assessment, and policy 
decision-making.
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Introduction and Objectives or Purpose

Tick range expansion is a One Health issue. Biotic and abiotic factors influence tick distribution, and ticks can transmit pathogens 
to humans and animals. Dermacentor variabilis, a tick species native to North America, can transmit pathogens including Rickett-
sia species bacteria. The historical range of D. variabilis in Canada extended from eastern Saskatchewan to the Atlantic provinces. 
However, a recent passive surveillance study revealed the current range of D. variabilis may include British Columbia (BC), a west 
coast province far from other Canadian D. variabilis populations. It›s unknown if this population of ticks represents westward range 
expansion from established areas in central Canada or northward range expansion from the western USA coast. 

Western USA D. variabilis populations are believed to be genetically distinct from east coast populations, which led to the proposal of 
a new species, D. similis. This suggests populations on Canada’s west coast could be genetically distinct too, but this has not been 
investigated.

This study aims to identify the species and geographic distribution of Dermacentor genus ticks in BC.

Methods

Sites across southern BC were sampled via tick dragging (pulling a cloth along the ground for 2000 m2) in spring 2022. Environmental 
factors believed to affect tick habitat and activity such as soil temperature and moisture, canopy cover, and weather conditions were 
recorded. Collected ticks will undergo 16S next-generation sequencing (NGS) for species identification. 

Results or Focus

Tick dragging was conducted at 33 sites, with a total of 149 ticks collected from 14 sites. DNA extraction is ongoing in preparation for 
NGS, which will be completed by September.

Conclusion or Scope

This study will assist in understanding the current distribution of Dermacentor tick species in BC. The collected data will be incorpo-
rated into models, which may identify important environmental factors and areas of increased risk for encountering pathogens.
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Introduction and Objectives or Purpose 
Dengue virus and Japanese encephalitis virus are two common flaviviruses that are spread widely by Aedes and Culex mosqui-
toes. Livestock keeping is vital for cities; however, it can pose the risk of increasing the mosquito population. Our study explored 
how livestock keeping in and around a large city is associated with the presence of mosquitoes and the risk of them spreading 
flaviviruses. 

Methods

An entomological study was conducted in 6 districts with 233 households with livestock, and 280 households without livestock, in 
Hanoi city. BG-Sentinel traps and CDC light traps were used to collect mosquitoes close to animal farms and human habitats. Adult 
mosquitoes were counted, identified to species level, and grouped into 385 pools, which were screened for flaviviruses using a 
pan-flavivirus qPCR protocol and sequencing. 

Ethics: This study was conducted in accordance with the guidelines of the Declaration of Helsinki and approved by the Ethical 
Committee of Hanoi University of Public Health (No 406/2018/YTCC-HD3, 06/08/2018).

Results or Focus

A total of 12,861 adult mosquitoes were collected at the 513 households, with 5 different genera collected, of which the Culex 
genus was the most abundant. Our study found that there was a positive association between livestock keeping and the size of the 
mosquito population - most predominantly between pig rearing and Culex species (p < 0.001). One pool of Culex Tritaeniorhyn-
chus collected in a peri-urban district, was found to be positive for Japanese encephalitis virus.

 

Conclusion or Scope 
The risk of flavivirus transmission in urban areas of Hanoi city due to the spread of Culex and Aedes mosquitoes could be facilitated 
by livestock keeping.
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Introduction and Objectives or Purpose 
Tick-borne diseases present an increasing threat to human and animal health throughout the world. Pathogen transmission is driv-
en by a range of human, environmental and biological factors that can lead to the emergence of severe zoonotic diseases including 
babesiosis, anaplasmosis, borreliosis and tick-borne encephalitis. The diversity of pathogens and the range of control measures 
needed indicate that control of tick-borne disease requires a One Health approach.

Methods

In this study we report the findings of tick-borne pathogen surveillance at the interface between ticks, livestock and wildlife within 
the United Kingdom between 2020 and 2022 with a focus on zoonotic pathogens (Babesia species, Anaplasma phagocytophilum, 
Borrelia burgdorferi s.l. and tick-borne flaviviruses). The flagging techniques was used extensively to sample tick populations. Patho-
gen-specific PCR assays were used to screen samples.

Results or Focus

A number of pathogens including Babesia motasi were detected in populations of the red sheep tick, Haemaphysalis punctata, in 
southern England, and were associated with disease outbreaks in sheep. Borrelia miyamotoi was also detected in this species. A. 
phagocytophilum was detected extensively within Ixodes ricinus populations throughout the UK, with levels exceeding 20% in some 
areas. This is reflected in sporadic outbreaks of febrile illness in cattle and sheep. In cattle, infection with Babesia divergens was 
often responsible for severe disease, in some cases linked to co-infection with A. phagocytophilum. However, Babesia divergens and 
louping ill virus, a cause of meningoencephalitis in livestock were rarely detected in ticks. A single human case of babesiosis due to 
infection with Babesia divergens was confirmed during this study.

Conclusion or Scope

Raising awareness of tick-borne disease within the general public, veterinarians and livestock keepers remains key to preventing 
transmission of tick-borne diseases. This must be underpinned by surveillance of both ticks and tick-borne pathogens.
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Introduction and Objectives or Purpose 
Lyme disease (LD) is rapidly emerging in Canada due to the range expansion of the tick vector, Ixodes scapularis. In 2019, the Ca-
nadian Lyme Disease Research Network (CLyDRN) launched a pan-Canadian sentinel surveillance program, the Canadian Lyme 
Sentinel Network (CaLSeN). As part of CaLSeN, in 2021, a pilot study was launched in four sentinel regions in Ontario to determine 
the feasibility and utility of veterinary sentinel surveillance in a One Health surveillance system. 

Methods 
Sentinel regions were selected using multi-criteria decision analyses. In each region, field sampling was performed at selected sites 
while participating veterinary clinics submitted ticks collected from dogs and cats, and canine tick-borne pathogen serology results. 
Ticks were identified to species, and I. scapularis were tested via PCR for Borrelia burgdorferi and Anaplasma phaogocytophilum. 

Results or Focus 
272 I. scapularis were identified, and the serology results of 134 dogs were obtained from 16 veterinary clinics. 216 I. scapularis 
were collected via field sampling at 43 sites. The B. burgdorferi infection prevalence in pet-collected ticks, field-collected ticks, and 
the canine seroprevalence were 36.7%, 20.8%, and 10% in Kingston, 23.3%, 19.6%, and 6.1% in Ottawa-Gatineau, and 16.7%, 
0.0%, and 6.2% in Hamilton-Guelph respectively. Borrelia burgdorferi was not detected in I. scapularis from the Muskoka Lakes 
region. A. phagocytophilum (5.2%) was detected in canine serum but not from any I. scapularis tested

Conclusion or Scope

The 23% overall B. burgdorferi infection prevalence is like the 20.0% reported in I. scapularis from the CaLSeN’s national field sam-
pling initiative. We also found I. cookei and I. muris, which were not collected from field sampling. Therefore, veterinary sentinel sur-
veillance would complement active surveillance and generate early signals of tick and tick-borne pathogen invasion in new regions. 
Our findings suggest that a One Health surveillance approach is feasible and would enhance tick and tick-borne disease monitoring.
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Sickness Positioning System (SiPoS): Mapping transmission hotspots of infectious dis-
eases using GPS data from mobile phones of infected patients

Jeevan Giddaluru*1 2 ; Lucas Cardozo1 ; Bernardo Silva3 ; Felipe Martins3 ; Alinne Antolini3 4 ; Daniel Bargieri5 ; Marcus Lacerda6 7 ; 
Wuelton Monteiro8 6 ; Vanderson Sampaio3 8 9 6 ; Helder Nakaya1 2 10  

1Department of Clinical and Toxicological Analyses, School of Pharmaceutical Sciences/ University of São Paulo/ Brazil (Brasil), 
2Integrative Biology/ Scientific Platform Pasteur USP/ Brazil (Brasil), 3Programa de Pós-Graduação em Medicina Tropical/ Univer-
sidade do Estado do Amazonas/ Brazil (Brasil), 4Gerência Ambiental/ Secretaria Municipal de Saúde de Manaus/ Brazil (Brasil), 

5Department of Parasitology, Institute of Biomedical Sciences/ University of São Paulo/ Brazil (Brasil), 6-/ Fundação de Medici-
na Tropical Dr. Heitor Vieira Dourado/ Brazil (Brasil), 7Instituto de Pesquisa Leônidas e Maria Deane/ Fiocruz Amazonas/ Brazil 

(Brasil), 8Programa de Pós-graduação em Ciências da Saúde/ Universidade Federal do Amazonas/ Brazil (Brasil), 9-/ Fundação de 
Vigilância em Saúde do Amazonas/ Brazil (Brasil), 10-/ Hospital Israelita Albert Einstein/ Brazil (Brasil) 

Introduction and Objectives or Purpose 
Most infectious diseases are either transmitted through vectors or direct person-to-person contact. A critical way to reduce the 
spread of infectious diseases is by identifying the transmission hotspots. At hospitals, infected patients are often obligated to 
inform where they work and live and the places they visited during the past several days. Health agencies receive this information 
from hospitals for infection surveillance and containment. However, this data relies on patients’ memory, which is often inaccurate, 
vague, and imprecise.

Methods 
We developed an online platform called Sickness Positioning System (SiPoS) that anonymously retrieves Global Positioning 
System (GPS) data from mobile phones. The platform automatically downloads, processes, and analyzes the location history of 
infected patients to identify potential transmission hotspots. Simultaneously, our SiPoS-Explorer dashboard facilitates real-time 
visualization and interpretation of these findings for public health officers to implement necessary intervention activities.

Results or Focus 
We collaborated with Municipal health authorities, hospitals, and researchers in Manaus, Amazonas region of Brazil, to use our 
platform for pinpointing Malaria hotspots. Up on receiving location data of Malaria-positive patients, our platform identified multiple 
clusters of transmission sites, including the locations previously not defined by the Municipal authorities as ‘likely transmission 
zones’. We sent a team of health agents and entomologists to these locations and could locate putative mosquito breeding sites 
near these places.

Conclusion or Scope 
Our low-cost innovative approach enables public health authorities to examine and implement intervention strategies quickly and 
decide where to spend their limited budget and human resources, thus controlling a disease outbreak. Finally, we recognize that 
the applicability of our platform extends to other vector-borne and contagious diseases such as Leishmaniasis and Tuberculosis, 
respectively.
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Introduction and Objectives or Purpose

Background. Larvae monitoring through community participation is one of dengue prevention programs to control mosquito larvae. 
Entomology index could be an indicator of the existence of mosquito larvae in an area.

Objectives. This study aimed to determine the entomology index in the urban areas in Malang city and key container which could be 
the breeding ground of mosquito.

Methods

Method. This study was a cross-sectional study conducted in five subdistricts in Malang city from November 2017 to April 2018.  A semi-
structured questionnaire delivered using interviews to 400 respondents was used to explore the practice of Dengue prevention 
behavior. Observations were performed to examine the mosquito larva existence among the houses of health volunteers.

Results or Focus

Results. Density figure in Malang was indicated as moderate density that had range 2-5 . Blimbing subdistrict had the highest House 
Index (HI) value, which was 30.3% with Container Index (CI) value of 10.6% and Breteau Index (BI) value of 36,3 %. The most com-
mon positive Controllable Containers were bathroom tub/container (8.5%) and the water reservoir of a refrigerator (3%).

Conclusion or Scope

Conclusion. Bathroom container and the water reservoir of a refrigerator are the most type of positive container found. Urban area in 
Malang has a moderate risk of transmitting dengue fever whose highest risk area was Blimbing subdistrict.
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Introduction and Objectives or Purpose

One Health is a transdisciplinary approach to improve health by studying the interactions of people, animals, and the environment. 
Tick-borne diseases (TBD) are a threat to Deployed War Fighters in the INDOPACOM (Australia, Bhutan, Guam, Korea, Palau, and 
Philippines) region. The primary mode of defense for DWFs against TBDs are their pyrethroid treated uniforms. This review is part 
of a larger effort supported by Walter Reed Army Institute of Research (WRAIR) – One Health Branch to provide data on insecticide 
resistance of ticks in these regions for surveillance and future control measures. 

Methods

A systematic literature review on insecticide resistance, ticks, and tick-borne diseases in each country was performed using PubMed, 
Web of Science, and Scopus. Data was extracted to a standardized form in Microsoft Excel and uploaded to VectorMap.  

Results or Focus

There was a total of 7688 articles from the initial search from Australia (4730), Bhutan (17), Guam (48), Korea (2479), Palau (7), 
and Philippines (463). Inclusion criteria was met for Australia (54), Korea (4), and Philippines (4). No articles met the criteria for full re-
view in Bhutan, Guam, and Palau. There is limited data about insecticide resistance in the INDOPACOM region aside from Australia.

Conclusion or Scope

This poster serves to provide georeferenced locations to reports of acaracide resistance in ticks and what potential risk that might 
pose to DWFs. Specifically, highlighting the importance of insecticide resistance surveillance in areas where this is used a first line of 
defense against TBDs. Further studies are needed about the distribution and prevalence of ticks and TBDs to understand the scope 
of insecticide resistance in Asia and other regions. This knowledge will enable decision makers to create products or implement strat-
egies to protect those at high risk of tick bites. 
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Introduction and Objectives or Purpose

Ecological research on tick distribution and the diseases they carry is highly relevant to global health. As the climate continues to 
change, the range and burden of tick-borne diseases that afflict humans, wildlife, and livestock will continue to expand. Tick density 
studies are usually performed by dragging a 1sqm cloth behind an individual actively walking through tick habitat, who then checks 
every 10-15m to calculate estimate ticks per sqm. Common issues with this approach include the risk of tick bite to the individual(s) 
conducting field work and inconsistent pacing and capture of ticks while dragging through vegetation. 

Methods 
By creating an inexpensive “Tick-collecting Robot for Entomological Modeling Research” AKA “TREMoR”, that attracts ticks from 
the environment through vibration and CO2, we aimed to standardize quantitative surveillance data that could reliably be collected 
over set intervals of time. Our multidisciplinary team leveraged expertise in engineering, epidemiology, and medical entomology, 
during the creation of our prototype that was recently field tested at the Mpala Research Center, Kenya. 

Results or Focus 
After running TREMoR for only sixty minutes, 25% of marked ticks were recaptured adjacent to the bot, with testing stopped due to 
complaints that noise was disrupting wildlife. Vibrations from the device could be detected via ground sensors up to 150cm in each 
direction, which was lower from previous trials in softer soil, where vibrations were detected up to 400cm radius. CO2 sensors at 
160cm detected increases of between 550 PPM and 720PPM over ambient CO2 levels to simulate the presence of small mammals 
but were subject to wind speed and direction. 

Conclusion or Scope 
Additional optimization of vibration force and rate of CO2 gas exchange, as well as further testing of TREMoR performance over 
time, are needed before multiple prototypes can be deployed in a swarm formation to test the feasibility of this method for passive 
tick collection.
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Introduction and Objectives or Purpose 
Ticks and tick-borne diseases represent a major public health threat in Mongolia, where an estimated 26% of the population live a 
traditional nomadic pastoralist lifestyle that puts them at increased risk of tick-bite exposure. 

Methods 
Using Next-Generation Sequencing, with confirmatory PCR and DNA sequencing, we sought to characterize the microbial species 
present in pools of  Dermacentor nuttalli (n=98), Hyalomma asiaticum (n=38), and Ixodes persulcatus (n=72) ticks collected from 
Khentii, Selenge, Tuv, and Umnugovi aimags (provinces) of Mongolia. 

Results or Focus 
Rickettsia spp. were detected in 90.4% of tick pools, with Khentii, Selenge, and Tuv all having 100% pool positivity. Coxiella spp. 
were detected at an overall pool positivity rate of 60%, while Francisella spp. were detected only in H. asiaticum ticks (92% pool 
positivity), while multiple Borrelia species were detected across all pooled samples. Confirmatory testing and sequencing allowed 
for species characterization of preliminary NGS analysis. Rickettsia raoultii was the primary Rickettsia spp., while Candidatus Rick-
ettsia tarasevichiae was only detected in I. persulcatus (n=65), followed by two detections of R. slovaca/R. sibirica from the Gobi 
region. For the Coxiella spp. reads, most samples were identified as a Coxiella endosymbiont (n=117), although Coxiella burnetii 
was detected in eight pools collected in Umnugovi. Borrelia species that were identified include Borrelia burgdorferi (n=3), B. garinii 
(n=2), B. miyamotoi (n=16), and B. afzelii (n=3). All Francisella spp. reads were identified as Francisella endosymbiont species.

Conclusion or Scope

Continued monitoring and detection of current and emerging pathogens in Mongolia will contribute to the knowledge of tick-borne 
diseases for the greater region. Future studies should incorporate NGS technology to detect and analyze medically relevant tick 
pathogens endemic to Mongolia in human and livestock populations.
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Introduction and Objectives or Purpose 
Wildlife such as non-human primates (NHPs) are known to harbor zoonotic pathogens because they have close genetic, be-
havioural and physiological similarity to humans. Pathogens infecting NHPs are thus likely to cross the species barrier to humans. 
In Kenya, surveillance of potential tickborne zoonoses is rare and has focused only on the most commonly occurring NHP species. 
The main objective of this study was to identify and characterize a subset of circulating zoonotic tickborne haemoprotozoans in 
understudied wild NHP populations in Kenya.

Methods 
We sampled Colobus sp. (n=27) and Cercopithecus sp. (n=31) from four main locations in Kenya between 2019-2021. Haemo-
protozoal screening involved DNA extraction of blood samples and PCR detection using previously validated primers. The PCR 
amplicons generated will undergo further confirmatory testing after purification and sequencing, followed by phylogenetic analysis.

Results or Focus

We present preliminary results based on PCR detection using previously validated primers. We screened for five main zoonotic hae-
moparasites. Approximately 19.35% (6/31) of Cercopeithecus sp samples and 7.4% (2/27) tested positive for Babesia sp, None of 
the samples tested positive for Coxiella brunetti, 83% 25/30) Cercopeithecus sp samples and 5.9% (1/17) Colobus sp. samples for 
Rickettsia sp., 23.3% (7/30) Cercopeithecus sp samples for Borrelia sp., and 20% (6/30) Cercopeithecus sp samples tested positive 
for Anaplasma sp,

Conclusion or Scope 
These preliminary results point to the presence of potential zoonotic hoemoprotozoans circulating in these wild NHP and under-
scores the need for continuous disease surveillance in wildlife. These data contribute information that can be helpful towards the 1) 
development of control strategies during disease emergence and 2) development of conservation strategies for endangered wild 
NHPs. The data can also give insight to the origins of human pathogens.
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Introduction and Objectives or Purpose 
Globally, it was estimated that there were 241 million cases of malaria in 2021 and Indonesia was accounted for 21% of Southeast 
Asia malaria burden. To date, there was lacking studies describing malaria trends over time in Indonesia. This study conducted to 
fill the dearth of studies regarding the changing incidence of malaria over 11 years of span in Indonesia with nationwide malaria 
surveillance data.

Methods 
We collected data on number of malaria cases and API from Sub directorate of malaria, Directorate of Vector borne disease and 
Zoonosis, Indonesian Ministry of Health between January 2010 and December 2020. We conducted a descriptive analysis of ma-
laria incidence in 27 provinces to identify the trends of malaria in Indonesia.

Results or Focus 
The annual incidence of malaria in Indonesia has declined significantly from 2010 (479,215 cases) to 2020 (251,561 cases) – al-
most a half from 11 years before. The highest number of malaria cases was contributed by Papua province (total of 1,982,819 cas-
es within 10 years), followed by East Nusa Tenggara (621,507 cases) and West Papua (288,879 cases). In 2020, Papua showed 
the highest number of cases in Indonesia (215,396/251,561), accounting for 85.6% of the national cases, followed by East Nusa 
Tenggara (6.1%; 15,320/251,561) and West Papua (4.0%; 9,965/251,561). In general, geographical distribution of API in Indonesia 
had been decreased over 11 years period. Despite the number of provinces with high endemicity had declined, West Papua and 
Papua still had high endemicity of malaria between 2010 and 2020 with API>5 per 1000 population.

Conclusion or Scope 
The incidence rate of malaria has substantially decreased over the past 11 years. However, the incidence rate and API of malaria 
remains high in Papua provinces. A preventive measure for malaria control should be enhanced in order to meet the target of ma-
laria eradication especially in high endemicity area.
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Introduction and Objectives or Purpose

Dengue is a mosquito-borne viral disease, one of the major causes of morbidity and mortality in tropical and subtropical regions, 
including Bangladesh, in last few decades. Understanding spread and virulence patterns of dengue virus (DENV) and identifying 
strains responsible for epidemic outbreaks requires accurate identification of genetic variations. DENV genotypes in Bangladesh 
were demonstrated in this study, focusing on molecular epidemiology.

Methods

We tested biological specimens from 862 individuals between 2017 and 2019 using consensus PCR targeting the NS5 gene for 
DENV. Positive PCR products were confirmed by sequencing. To understand genomic characteristics and diversity of DENV, 228 
DENV sequences and their metadata from July 2000 to October 2019 in Bangladesh were extracted from NCBI Dengue Virus Data-
base. Phylogenetic analysis has been employed using the maximum likelihood tree method to understand the genetic evolution and 
diversity of DENV subtypes.

Results or Focus

In DENV diversity, we found prevalence of serotype 1, 2, and 3 were 10.09%, 57.46%, 32.46% respectively. DENV serotype 1 oc-
currence was more common in summer (66.67%) and serotype 2 in monsoon (56.57%) and winter season (70.37%). The highest 
prevalence of DENV was found in Dhaka (94%). DENV 3 was commonly a circulating strain over time, although serotypes 1 and 2 
have a high rise of prevalence in 2017-2019. Phylogenetic analysis suggests that Bangladeshi DENV type 2 have a close evolution-
ary relatedness with one another and a more distant genetic relationship with any of three clades of DENV2 circulating in other Asian 
countries. In the context of DENV3, strains from Bangladesh cluster with China, Singapore, and Sri Lanka, but not with DENV3 strains 
from the rest of South Asia.

Conclusion or Scope

Findings from this study provide fresh insights into the genetic evolution of DENV subtypes and emphasize the importance of contin-
uous DENV case management and vector control surveillance to prevent DENV epidemics in Bangladesh.
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Introduction and Objectives or Purpose

There are several neglected re-emerging zoonotic Orthobunyaviruses associated with Africa such as Shuni Virus (SHUV), Ngari 
virus (NRIV) and Bunyamwera virus (BUNV). The goal of this study was to investigate the incidence of Shunivirus in cases of acute 
fever of unknown cause (AFDUC) with or without neurological signs in sentinel hospitals in Gauteng and Mpumalanga, South Africa. 
In addition, incidence of Shunivirus in animal sample with neurological signs through a survallience program was also investigated.  

Methods

Samples from animals with fever, neurological signs or unexplained deaths were submitted through a veterinary network from across 
the country as part of the arbovirus surveillance network and clinical samples from patients with AFDUC were collected from hospitals 
in Gauteng (Kalafong hospital) and Mapulaneng and Matikwane hospitals. These samples are from arbovirus season season (Jan-
uary-June) in 2019 and 2020 were screened using a using a Simbu serogroup orthobunyavirus RT-PCR specific to the M-segment.  
Viral neutralization assay was carried out to screen patients with AFDUC.

Results or Focus

Since 2020, 8/448 (1.8%) animals tested positive for Orthobunyavirus using an inhouse Orthobunyavirus realtime RT-PCR. Sanger 
sequencing was performed on the S gene confirmed 6 were identified as SHUV on the phylogenetic tree with a fatality rate of 71%. In 
total, 3/278 (1%) of human samples tested positive by Simbu, Orthobunyavirus RT-PCR during this time (January-June, 2019-2020).  
In total there are 9/65 (13.8%) human positive sera that showed to be neutralizing against SHUV (2019) and 80% were from Kalafong 
whereby 30% were pateints with Meningitis.

Conclusion or Scope

An IgG ELISA has been developed and validated using horse sera this ELISA will be adapted to develop a human IgG ELISA. Future 
work is to determine the seroprevalence of SHUV in humans in South Africa, the IgG assay will be used to screen sera from health 
donors in the region.
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Introduction and Objectives or Purpose

Although “slash and clear” has already proven its effectiveness in reducing blackfly densities in low transmission foci, the feasibility 
and impact of this strategy in very high transmission foci with large rivers and important vector densities is yet to be demonstrated. We 
therefore initiated a pilot study in the Mbam valley (Centre Region, Cameroon) to evaluate the impact of “slash and clear” approach 
on blackfly densities and onchocerciasis transmission.

Methods

Two first-line villages (Bayomen used as control site and Biatsota used as intervention site) where targeted for the study. In each vil-
lage, baseline data were collected for one year (October 2019 to December 2020), using human landing catching (HLC) method. Two 
days of ground and boat prospection was done, for the identification and characterization of blackflies breeding sites. The slashing 
and clearing trailing vegetation where blackflies breed was conducted from December 2020 to August 2021. Generalized estimating 
equations were used to evaluate the effect of intervention, adjusted on baseline data.

Results or Focus

Prior to intervention, a total of 56,870 and 51,240 blackflies were collected in Bayomen and Biatsota, respectively. No significant 
difference was found between the two villages (p= 0.7545). The main attachment points for the blackfly larvae were the plant namely 
Pandanus candelabrum (˃90% of larvae/pupae). After the intervention (destruction of the blackfly habitat) period, blackfly densities 
declined from 51,240 to 25,520 in the intervention site (50.2% reduction) while in the control site, the densities declined from 56,870 
to 49,471 (13% reduction); the observed reduction was significantly more important in the intervention site compared to the control 
site (p=0.0213).

Conclusion or Scope

This study revealed that the “slash and clear” approach has a significant impact on vector densities in a very high transmission setting. 
Additional studies are needed to investigate the long-term impact of the “slash and clear” strategy, and how it can be used to supple-
ment mass drug administration in high transmission settings to accelerate the onchocerciasis elimination.
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Introduction and Objectives or Purpose

As local and international travel restrictions are lifted, scientists are returning to the field, but are they safe? The COVID-19 pandemic 
has highlighted the risk of zoonotic disease transmission at the human-animal interface and led to questions about how investigators 
working in various disciplines practice personal biosafety in the field. There are currently no standardized guidelines for what level 
of personal protection should be applied when field teams are working directly with animals and in their natural habitats. This lack of 
standardized “best safety practices” is largely due to the immense variation in risk factors associated with each field activity at each 
field setting. This includes the goals of the research, the species involved, and the pathogens that are targeted in the research, or that 
could also be found in the study system.

By leveraging the expertise of One Health researchers across the world, we have developed a set of peer-reviewed, risk-based, com-
prehensive field biosafety guidelines applicable across scientific disciplines. These guidelines were created to recognize the various 
risks that may be encountered, designed to maximize personal protection and comfort, to take into account the need for flexibility 
under different environmental or community settings, and to minimize negative environmental impact. Our goal is to create globally 
accepted standards and lay the foundation to develop widely accessible educational resources.

In this presentation, we introduce the concept of the “Field Biosafety Levels 1-4” analogous to and adapted from the United States’ 
Center for Disease and Control’s Laboratory Biosafety Levels 1-4. We also share the risk-based design for field biosafety and how 
these are applied for investigators conducting research activities at the human-animal interface. Our goal is to make these biosafety 
resources globally accessible for all interested parties, adaptable, and able to be refined and updated as new techniques and infor-
mation become available.

Keywords: field, biosafety



One Health Science (OHS)

304

 Topic: One Health Science (OHS): Pandemic Preparedness: detect, prevent and respond: Biosafety and biosecurity for outbreak 
prevention 
Abstract No: 15066

Filling the Governance Gap: A Convention on Animal Protection to Prevent Future Pan-
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Introduction and Objectives or Purpose

The COVID-19 pandemic has drawn a renewed focus on an existing gap in international law: the lack of international standards for 
human interactions with animals and the environment. Our research addresses environmental law, animal well-being, and the causes 
of zoonotic spillover by promoting the adoption of a Convention on Animal Protection (CAP).

Methods

The CAP is based on case studies on the causes of spillover of zoonotic diseases. Nearly all spillovers have resulted from practices 
that lack strong international regulations, namely, the wildlife trade, unnecessary mixing of livestock and wild animals, treatment of 
animals in live animal markets or medical testing facilities, and destruction of natural habitats.

After better understanding the causes of pandemics, our team engaged in legal research to understand (1) which regulations, if ac-
cepted, would best mitigate the risk of spillover and (2) which regulations are most likely to gain traction globally.

Results or Focus

The result of our research is the Convention on Animal Protection. In particular, the CAP provides regulations on human interactions 
with animals in three broad categories: regulations on all animals, regulations on animals under human care, and regulations on 
wildlife.

The CAP contemplates the adoption of the first sets of international minimum standards of care for animals, including obligations that 
states integrate the protection of animal well-being in relevant programs across sectors.

Conclusion or Scope

While many aspects of the science behind pandemics remains under study, it is clear that there is a gap in international law on human 
interactions with animals. The CAP is a framework for further discussion on practical, binding ways to implement the One Health 
principle and fill this gap.  

Our team has written a first draft of the treaty. Now, we are looking for state policymakers to pick up the pen.

Keywords: One Health; International Law



One Health Science (OHS)

305

Topic: One Health Science (OHS): Pandemic Preparedness: detect, prevent and respond: Biosafety and biosecurity for outbreak 
prevention 
Abstract No: 15098

A Pandemic Instrument under a One Health Approach 
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Introduction and Objectives or Purpose

The COVID-19 pandemic revealed the fractured state of global health law infrastructure. Establishing a pandemic instrument under 
a One Health approach is necessary to address the multitude of interlinked global health and sustainability challenges, including 
the risk of emerging and re-emerging infectious diseases, climate change, antimicrobial resistance, and food insecurity.  

Methods 
Conducting a systematized review of how the new instrument can address: the limitation of the IHR and existing treaties for human, 
animal, and environmental health; challenges associated with the regulation of animal health, including wildlife trafficking and live 
animal markets; and barriers to effective legislation regarding antimicrobial resistance, food safety, land use, and biodiversity loss. 
This review will also address how the new instrument will interact with the IHR and illustrate the value of creating a new instrument 
instead of revising the existing frameworks, including the IHRs. 

Results or Focus 
The One Health approach is necessary to respond to new and emerging infectious diseases based on the prompt and efficient 
exchange of scientific information, pathogens, and associated data. For example, collaboration between authorities allows more 
timely access to high-quality pathogen specimens and genomic data, which remains a major barrier for the rapid development and 
fair and equitable deployment of safe and effective diagnostics and vaccines. Enhancing and expanding networks, mechanisms, 
and incentives for the sharing of data is vital to global pandemic preparedness. 

Conclusion or Scope 
A One Health approach incorporated into the proposed WHA/WHO pandemic treaty would not only strengthen countries abilities to 
respond to a multitude of biological threats, but also would enhance multilateral cooperation at the international level. propose   
incorporating into a new instrument the central role that One Health plays in pandemic prevention and preparedness, which we will 
demonstrate through concrete solutions that a One Health pandemic treaty would offer to legal preparedness.

Keywords: Pandemic Instrument; One Health; Legal Preparedness; Pandemic Prevention & Preparedness; WHO 
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STRENGTHENING BIOSAFETY, BIOSECURITY AND QUALITY ASSURANCE AT 
COVID-19 TESTING LABORATORIES IN BANGLADESH: A UNIQUE ONE HEALTH 

APPROACH 

Eric Brum1 ; Md. Mohibul Hassan Afrad*1 ; Mohammad Rafique Islam1 ; Nawsher Alam Ahmed; Md. Tanbirul Islam; Mustafizur Rah-
man; Md. Abul Kalam; Samir K. Saha; Tahmina Shirin; Meerjady Sabrina Flora 

1Emergency Centre for Transboundary Animal Disease (ECTAD) / FAO/ Bangladesh (বববববববব) 

Introduction and Objectives or Purpose 
To promptly identify COVID-19 cases, the Government of Bangladesh (GoB) rapidly expanded the RT-PCR testing facilities across 
the countries. However, many laboratories assigned to COVID-19 testing had no prior experience of molecular detection of any 
highly transmissible pathogen, laboratory biosafety, biosecurity, and quality assurance (QA). Available laboratory experts in the pub-
lic health sector were fully engaged in their own laboratories. However, a good number of laboratory scientists in the academia and 
research institutes with expertise in molecular diagnosis, laboratory biosafety and biosecurity are available at the animal health and 
other life science sectors. This programme was undertaken to take on board the expertise and experiences of animal health and 
other life science sectors for the improvement of biosafety, biosecurity and QA of newly established COVID-19 testing laboratories.

Methods 
A pool of 18 expert volunteers with the background of animal health, animal genetics, general microbiology and biochemistry were 
identified mostly from the academia and research. They were trained intensively on laboratory biosafety, biosecurity, and QA. 
Assessment tools and scoring rubrics were developed. The experts routinely visited the laboratories, assessed their biosafety, 
biosecurity, and QA status, provided on-site training and mentoring supports and reported to the reference laboratory of the health 
department. 

Results or Focus 
Between July 2020 and March 2022, 128 expert missions were conducted in 71 laboratories. A total of 877 laboratory professionals 
received training and mentoring support. The overall laboratory biosafety and QA score (out of 100, based on 20 indicators) at the 
first visit was 30-90.9 (average 65.45) and that at the 4th visit was 51.8-97.4 (average 77.88).  

Conclusion or Scope 
A multisectoral cooperation significantly contributed to the improvement of biosafety, biosecurity and QA of COVID-19 testing lab-
oratories, which further underlines the importance of one health approach in national technical capacity building to combat public 
health emergencies.  

Keywords: Biosafety; Biosecurity; COVID-19; One Health
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OUTCOME MAPPING AS AN APPROACH FOR HIGH-RISK INTERFACE PRIORITI-
ZATION AND INTERVENTION DESIGN TO REDUCE RISK OF ZOONOTIC SPILL-

OVER IN BANGLADESH

Nadia Rimi*1 ; Julius Nyangaga2 ; Rebeca Sultana1 ; Md. Mustafizur Rahman1 ; Md. Khaled Saifullah1 ; Monjur Shahjada3 ; Tahmina 
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ya, 3Department of Livestock Services/ Ministry of Fisheries and Livestock/ Bangladesh (বববববববব), 4Institute of Epidemiology, 
Disease Control and Research/ Ministry of Health and Family Welfare/ Bangladesh (বববববববব), 5Forest Department/ Ministry of 
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Introduction and Objectives or Purpose 
Bangladesh is a ‘hotspot’ for emerging and re-emerging infectious disease epidemics. Although the basic features of some zoo-
notic pathogens are well-researched and key reservoir and bridging hosts identified, there remain challenges in designing and 
implementing effective interventions. USAID’s Strategies to Prevent (STOP) Spillover used outcome mapping (OM), a participatory 
approach, to engage stakeholders and identify high-risk zoonotic viral spillover interfaces and risk reduction interventions.

Methods 
A one-day consultation was held with 79 stakeholders from multiple disciplines. Participants identified the country’s high-risk in-
terfaces and relevant actors for a national-level OM workshop, where 124 stakeholders prioritized interfaces using a set of co-de-
veloped criteria. The workshop was followed by multiple workshops with participants from the selected interface. At both national 
and interface levels, participants mapped risk management barriers, critical partners, outcome targets and proposed interventions. 
Using the outcome targets and a set of co-developed criteria, specific research and development areas were selected.

Results or Focus 
Participants identified 20 high-risk interfaces during the one-day meeting, and consolidated those into nine interfaces during the six-
day workshop. Two interfaces were prioritized: poultry value chain and bat-human ecosystem. The former ranked highest with most 
participants choosing Dhaka’s live bird markets (LBM) as the initial focus. Identified gaps and barriers at LBMs included inadequate 
infrastructure, sanitation, waste management, and lack of coordination and monitoring, integrated surveillance and early detection 
systems and context-appropriate guidelines/SOPs for market’s functions. Thirteen consolidated “intervention/research areas” were 
proposed, from which the program selected three interventions and two research areas.

Conclusion or Scope 
Outcome mapping enabled us to identify a broad range of traditional and non-traditional stakeholders and encouraged multi-stake-
holder dialogue, which is critical for One Health platforms. While the process encouraged stakeholders’ ownership of project 
outcomes, some steps were modified to fit the project’s goal and country context. Lessons on what can be utilized in other similar 
project designs were learned.
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IDENTIFYING NON-TRADITIONAL LIVE BIRD MARKET ACTORS AND EXPLORING 
THEIR BARRIERS AS PART OF AVIAN INFLUENZA RISK REDUCTION INITIATIVES 

IN BANGLADESH
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Environment, Forest and Climate Change/ Bangladesh (বববববববব) 

Introduction and Objectives or Purpose 
The live bird market (LBM) is a critical interface for zoonotic spillover of avian influenza involving interrelationships among people, 
poultry/birds, and the environment. In Bangladesh, previous attempts to improve LBM biosecurity involved poultry shop owners and 
workers. However, understanding the role of different actors connected to the LBMs is essential for a holistic approach toward sus-
tainable changes. We aimed to identify all potential LBM actors and explore their roles, connectedness, and barriers to improving 
LBM biosecurity as part of avian influenza risk reduction initiatives.

Methods 
We used Outcome Mapping (OM), a stakeholder-driven approach to identify a broad range of traditional and non-traditional stake-
holders for project outcomes in zoonosis risk management. We engaged 76 participants in three workshops and 21 group discus-
sions at one retail and one wholesale LBM in Dhaka city and the Department of Livestock Services to describe the risk behavior, 
limitations, and possible actor-mitigation measures.

Results or Focus 
Along with poultry shop owners, workers, and market authorities, we identified several non-traditional stakeholders: mobile poultry 
vendors, fishery owners and workers, poultry feather collectors, pet animal owners, three categories of cleaners, including sewer 
divers, and several regulatory authorities. Workers and cleaners mentioned insufficient capacity to improve practices and fear of job 
loss. Mobile vendors reported a lack of equipment and support to improve practices, were demoralized and aspired to own a shop 
in the market. Regulatory authorities mentioned the absence of guidelines, insufficient logistic support, and a shortage of skilled 
workforce for inspection and monitoring. We explored the interrelationships of LBM stakeholders and found that the connections 
were mostly business-oriented and not for biosecurity or hygiene measures.

Conclusion or Scope 
We identified some critical groups of non-traditional LBM actors who can contribute significantly to risk reduction and prevention 
initiatives. These findings can help us to design sustainable avian influenza risk reduction interventions in LBMs of Bangladesh.

Keywords: avian infuenza; live bird market; zoonotic; risk reduction; intervention
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PERCEPTIONS OF HEALTH WORKERS IN TESTING, TRACING, TREATMENT 
STUDIES FOR THE PREVENTION OF THE SPREAD OF COVID-19 IN EAST JAVA 
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Introduction and Objectives or Purpose 
At the end of 2020, confirmed positive cases of COVID-19 in Indonesia were still increasing with a massive spike in positive cases 
occurred since September-October 2020 with a total of 440,569 confirmed cases as of November 9, 2020. Mortality rate due to 
COVID-19 had reached 14,689 deaths with a case fatality rate of 3.34%. East Java was one of 10 priority provinces for COVID-19 
response in Indonesia. The government continues to carried out COVID-19 prevention and control efforts to reduce the burden on 
the state in all sectors. One of the efforts that have been made was to implement the Testing, Tracing, Treatment (3T) strategy.This 
study aimed to evaluate the characteristics of field officers, factors that influence the implementation of laboratory testing, tracing, 
and treatment, especially in East Java.

Methods

The study was survey with primary data collection and conducted on November to December 2020. We used online questionnaire 
that regarding description of the implementation of COVID-19 testing, tracing and treatment. The respondents were 743 health 
workers who were working on 3T. with various professions including doctors, midwives, nurses, pharmacists, public health experts, 
etc. Univariate analysis was used to analyze the data from the survey results.

Results or Focus

Most respondents were female (73.9%), diploma degree educational level (49.5%), >10 years length of work (61.3%). The most 
health workers were midwives (33.6%) and nurses (26.4%). The adequacy of 3T human resources was 41-80%. Most of the 
respondents’ working hours were more than 8 working hours for testing staff (60.8%), tracing (54.65%). All health workers stated 
that they did not receive compensation for testing (76.5%), tracing (85.3%), treatment (82.8%) for working more than 8 hours. Most 
respondents were able to do testing 101-1000 people per week (42.4%), had traced <5 contacts per week (60.6%), had treated <5 
patients per week (34.1%). 

Conclusion or Scope 
The implementation of 3T in East Java Province had been carried out well, but health workers feel burdened in carrying out their 
duties due to work overload and did not get compensation. We recommend adding health workers or volunteers to assist in the 
implementation of the 3T and providing compensation for health workers who work overtime.

Acknowledgement 
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Diagnostic and Discovery platforms use at Points of Entry in Nigeria
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Introduction and Objectives or Purpose

International Health Regulations stipulate traveler access to diagnostic laboratories as a core competency for Points of Entry (POE). 
However, diagnostics and discovery platforms are non-existent at POE in Nigeria however, during the COVID-19 pandemic, there 
was RDT testing at POE. The need to identify and triage ill travelers as ground crossings were re-opened to the mobile population in 
Nigeria, was accentuated by the COVID-19 pandemic. We decided to highlight the usefulness of establishing diagnostic and discov-
ery platforms at POE; as the gateway for the importation and exportation of diseases and public health events. 

Methods

In July – September 2021, the Port Health Services Division; Department of Public Health of the Federal Ministry of Health carried 
out rapid diagnostic COVID-19 testing on all travelers arriving at Seme and Idi-Iroko ground crossings.

Results or Focus

Of one thousand, nine hundred and eighty-nine (1989) travelers that crossed the borders at Seme and Idi-Roko, eighteen (18) cases 
of COVID-19 were detected through the rapid diagnostic test. Travelers who tested positive were linked up with the state surveillance 
structure for follow-up and management. These positive cases could lead to the infection of new cases. Diagnostic and discovery plat-
forms at POE will mitigate the risks of importation and exportation of infectious diseases across borders. Similar platforms can be set 
up to intensify screening and commence surveillance for other aspects of health for humans, animals, and their shared environment. 

Conclusion or Scope

Diagnostic and discovery platforms at POE will mitigate the risks of importation and exportation of infectious diseases across borders. 
Similar platforms can be set up to intensify screening and surveillance for other aspects of health for humans, animals, and their 
shared environment. 
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FOR NOVEL PATHOGENS

Charles Kevin Dee Tiu*1 2 ; You Jiang Tan3 4 ; Kaavya Narasimhalu3 4 ; Lin-Fa Wang1 2  
1Programme in Emerging Infectious Diseases/ Duke-NUS Medical School/ Singapore, 2Singhealth Duke-NUS Global Health 

Institute/ Duke-NUS Medical School/ Singapore, 3Department of Neurology (SGH/SKH Campus)/ National Neuroscience Institute/ 
Singapore, 4-/ Duke-NUS Medical School/ Singapore 

Introduction and Objectives or Purpose

Phage ImmunoPrecipiation Sequencing (PhIP-Seq) is phage-based mega-plexable serological assay that allows users to determine 
the antibody repertoire using a minimal sample volume. The power of PhIP-Seq is in its ability to include protein sequences from var-
ious known viruses and pathogens, if the amino-acid sequence is known. While PhIP-Seq has great flexibility, a question is whether 
PhIP-Seq will be able to identify antibodies to novel pathogens not included in the original design.

Methods

Plasma and cerebrospinal fluid samples from a patient with new onset refractory status epilepticus (NORSE) following one dose of 
mRNA SARS-CoV-2 vaccination (0 days post immunization, dpi) was analyzed with the PhIP-Seq VirScan library. VirScan was initially 
published in 2015 and contains peptides representing human viruses. While it includes several Coronaviruses, it does not include 
SARS-CoV-2. We validated our findings with conventional serological techniques.

Results or Focus

We find that most of the top VirScan hits for the patient’s CSF (14 dpi) are peptides from Coronaviridae family of viruses spike pro-
teins. On the other hand, the top hits for the patient’s plasma at two timepoints are from endemic human viruses such as Epstein-Barr 
Virus, Human Herpesvirus 1, Adenoviruses and Rhinoviruses. Neutralizing antibodies in the sera against SARS-CoV-2 were found to 
be borderline positive at 14 dpi and negative at 25 dpi.

Conclusion or Scope

While further work is needed, the data is supportive of the hypothesis that SARS-CoV-2 antibodies – a virus not included in the orig-
inal library - can be detected by VirScan. This notion extends the versatility of VirScan to possibly include pathogens not included in 
the original library design. We hope this can potentially pave the way for PhIP-Seq to be used to surveil  the epidemiology of novel 
or emerging pathogens.
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Introduction and Objectives or Purpose

Bats are key hosts for coronaviruses, some of which pose spillover risks to humans and other animals. Surveillance for bat corona-
viruses in Canada remains limited, representing a critical blind spot for pandemic preparedness and bat conservation. Therefore, we 
began screening bats for endemic coronaviruses in Ontario, Canada.

Methods

Oral swabs were collected from 40 big brown bats (Eptesicus fuscus), 119 little brown myotis (Myotis lucifugus), 31 eastern small-foot-
ed myotis (Myotis leibii), and 35 tri-coloured bats (Perimyotis subflavus) in eastern Ontario, Canada from July to September in 2020 
and 2021. RNA from sample pools of 2-4 individuals were extracted and analyzed using a nested pan-coronavirus RT-PCR target-
ing the highly conserved RNA-dependent RNA-polymerase (RDRP) of the coronavirus genome; samples from positive pools were 
re-analyzed individually for confirmation. Partial RDRP sequencing was conducted on positive samples and resultant consensus 
sequences were identified using BLASTn, limiting the search to North American coronavirus sequences. Phylogenetic analysis was 
performed including alphacoronavirus genomes, with SARS-CoV-2 as an outgroup representing betacoronaviruses.

Results or Focus

Overall, 2.5% (1/40) E. fuscus and 0.8% (1/119) M. lucifugus samples were RT-PCR-positive. Two coronaviruses from the alphacoro-
navirus genus were identified, with 70% similarity between the two. The sequence from the E. fuscus sample had 95% similarity to an 
Eptesicus bat coronavirus (EbCov) previously identified from E. fuscus in South Dakota, USA. The sequence from the M. lucifugus 
sample had 97% similarity to a Myotis lucifugus coronavirus (MylCov) previously identified in M. lucifugus in Manitoba, Canada. No-
tably, EbCov is related to swine acute diarrhea syndrome coronavirus, and both EbCov and MylCov are related to porcine epidemic 
diarrhea virus.

Conclusion or Scope

Our study provides preliminary insights into coronavirus diversity in bats in a previously under-sampled region. This work provides 
a baseline for more rigorous surveillance, and for exploring the potential relationship between bat and swine coronaviruses in our 
study area.
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Introduction and Objectives or Purpose

Neutralizing antibodies (NAb) are critical human immune defense mechanisms against viral infections as NAb can bind to sites on 
the virus and inhibit entry of that virus into the host. NAb are produced post COVID-19 infection or vaccination and has been shown 
as a good biomarker for adaptive immunity. High level and long-lasting NAb is one of the key objectives of vaccination. NAb titer 
post-vaccination is conventionally measured using cell-based neutralization assays which is laborious and time-consuming. Since 
the invention of surrogate virus neutralization test (sVNT) by Prof Wang Linfa, it has been widely used as the “Gold Standard” for 
neutralizing antibody detection due to the ease in assay set up, high throughput and fast turnaround time (less than 2 hours). This 
work aims to review the application of sVNT in vaccine development, serosurveillance projects, as well as its clinical use in assessing 
individual immunity status.

Methods

ELISA-based neutralizing antibody detection assay/surrogate virus neutralization test

Results or Focus

The application of sVNT technology in serosurveillance and vaccine development; the difference between NAb and total antibody, 
and impact of new variants. Clinical performance of cPassTM sVNT, individual differences in NAb longevity post infection/vaccination.

Conclusion or Scope

sVNT technology is a powerful tool for next-generation vaccine development, and can be used to inform the need for booster at 
individual level.
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Introduction and Objectives or Purpose

Rodents and shrews live in close proximity to humans and have been identified as critical hosts of zoonotic pathogens. As part of a 
broad One Health surveillance effort, we conducted surveillance for novel zoonotic viruses in wildlife, domestic animals, and people. 
Paramyxoviruses (PMV) were among the priority groups of viruses targeted by surveillance. Here, we report PMV detected in Ban-
gladesh wild rodents and house shrews.

Methods 
We collected oral and rectal swab samples from rodents (n= 1019) and house shrews (n=186) twice a year, in the dry and wet 
seasons, from three districts in Bangladesh from 2016 to 2018. To detect known and novel paramyxovirus, we tested swab samples 
using consensus PCR assay targeting RDRP genes of paramyxovirid specific generate primers.

Results or Focus

Overall, 2.1% (25/1205; 95% CI: 1.3-3.0) animals was positive against PMV. The prevalence of PMV was similar in rodents (2.06%; 
21/1019) and shrews (2.15%; 4/186). We detected 04 strains of PMV from 25 samples of 04 species of rodents and house shrew. 
The PMV was more prevalent in wet than dry seasons. We identified landscape, sex, and health conditions significantly associated 
with PMV shedding in multivariable logistic regression model. Phylogenetic analysis revealed that 03 PMV strains identified in rodents 
are genetically related to Jeilongvirus. One PMV strain was detected in shrews’ resemblance to the novel zoonotic Langya virus, 
which warranted further investigation. However, the whole genome and molecular characterization are required to ascertain the virus 
pathogenicity and similarity with Langya or a novel strain of PMV.

Conclusion or Scope

This study’s findings revealed that diverse strains of paramyxovirus, including that related to Langya virus, are present in shrews and 
rodents in Bangladesh. Future studies in Bangladesh should continue to characterize PMV viral diversity, and Langya virus should be 
included as possible etiologies for humans at high-risk human-animal interfaces that test negative for common pathogens.
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Introduction and Objectives or Purpose

Emerging pathogens have affected mankind for centuries. Many of these spilled-over from wildlife reservoirs. Important elements of 
epidemic and pandemic prevention and preparedness include pathogen surveillance, pathogen discovery and virus characterization 
in wild and domestic animals.

Methods

Guided by recent clinical, epidemiological, and pathological indications, we have identified and characterized several pathogens in 
zoo and wildlife animals in Germany. Therefore, we have used next generation sequencing technologies combined with virus family 
specific PCR assays. Phylogenetic analyses, in vitro susceptibility test, serological surveys and further molecular characterization 
were carried out to obtain further clues about their ability for interspecies transmission.

Results or Focus

In the past years we have detected several hitherto unidentified viruses in different mammalian species with and without disease 
symptoms. These include a previously unknown gammaherpesvirus causing a malignant catarrhal fever disease in an antelope 
species, a novel pestivirus (PhoPeV) of porpoises (Phocoena phocoena) and a kobuvirus in a porpoise (Phocoena phocoena) with 
encephalitis, as well as a paramyxovirus in a hedgehog (Erinaceus europaeus). Besides the discovery of not previously discovered 
viruses, we detected an Umatilla-like orbivirus in a penguin from a Lower Saxony zoo and bovine rota- and kobuviruses in the central 
nervous system of a calf with encephalitis. Furthermore, we characterized swinepox viruses from both deceased domestic pigs and 
wild boars (Sus scrofa), investigated an ancestral canine distemper virus strain causing an epizootic in Caspian seals (Phoca caspi-
ca) and a canine kobuvirus causing a systemic infection in a moribund fox (Vulpes vulpes).

Conclusion or Scope 
Identification and characterization of previously unknown viruses that may have an impact on human or animal health, can serve as 
an early warning system for potential outbreak scenarios. Expanding our skills and knowledge about natural pathogen reservoirs, 
diagnostic tools, cell and host tropism and probability of interspecies transmission, are all key elements of outbreak prevention and 
preparedness strategies.
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Introduction and Objectives or Purpose

Since the start of the COVID-19 pandemic, countries around the world have quickly developed accessible approaches to diagnostic 
testing, with Reverse Transcription Polymerase Chain Reaction (RT-PCR) as the gold standard. Despite efforts to improve laboratory 
capacity, access to RT-PCR in Bangladesh is still limited, even negligible, in the poorest communities, typically those worst hit by the 
pandemic. This study evaluated the performance and feasibility of rapid antigen testing by community health workers at the house-
hold level as an alternative SARS-CoV-2 diagnostic platform.

 

Methods 
Community workers in this study were members of Community Support Teams (CST), a platform formed in response to COVID-19 
pandemic crisis. During the study, the CST members performed rapid antigen tests on symptomatic individuals identified during 
routine community search. 

Results or Focus

In total, 1240 nasal and saliva samples were collected from symptomatic individuals and 993 samples from additional household 
members. Test sensitivity, specificity, positive predictive values, negative predictive values and accuracy of rapid antigen tests with 
their 95% exact binomial CIs were estimated. The results were calibrated against RT-PCR.

The key findings were that (1) Rapid tests performed in communities have sensitivity, equivalent to expectations under controlled 
laboratory conditions when using nasal swabs (2) CSTs were able to collect samples and perform tests, achieving anticipated sensi-
tivity of 68% (3) During the study period, testing in low-income communities increased fourfold through the mobilization of community 
health workers for sample collection.

 

Conclusion or Scope 
Our study showed that deploying low cost rapid tests in the community could be far more effective and efficient than conventional 
PCR testing. Trained community workers under the supervision of specialists could increase capacity and address many challeng-
es of access to testing in resource-poor communities. Finally, training and mentoring programs for community workers (such as 
CST) could increase testing and improve reporting when integrated into national surveillance systems.

Keywords: Rapid test; CST; Reporting; SARS-CoV-2; Sensitivity
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Introduction and Objectives or Purpose 
The University of Pretoria Centre for Viral Zoonoses (UP CVZ) leads and collaborates in biosurveilleince of zoonotic pathogens 
in bats, potential spillover hosts and drivers of spillover in rural and urban areas of South and Southern Africa. Research mostly 
takes place in communities where bats inhabit nearby caves. To promote participation from stakeholders outside the professional 
expertise, the UP CVZ engages in educational activities with youth, the next generation of professionals, to create awareness and 
understanding about infectious diseases including a One Health approach to prevention.

Methods 
Education takes the form of interactive activities and presentations in schools and covers topics such as bat ecology and impor-
tance, disease transmission from humans to animals, safe interactions with bats and other wildlife, the history and importance of 
vaccines, and the One Health concept. Informal assessments held after each session instill further understanding and promote crit-
ical thinking. Material for activities is developed using UP CVZ expertise and collaborations with other departments. Furthermore, 
select material is translated into local languages to suit specific communities.

Results or Focus 
We developed specific target material. Continued interactions with some of the schools show better knowledge base and under-
standing of bats and their importance to people and other wildlife, and knowledge on simple practices to live safely with bats and 
other wildlife. This understanding needs to be further quantified through surveys, to identify existing gaps.

Conclusion or Scope 
A common and concerning trend is that youth generally have little knowledge about zoonotic risk and other concepts in science. 
The UP CVZ has therefore embarked on a school programme that will expand on the existing educational activities by adding activ-
ities that promote learner support and critical thinking, and provide career guidance.
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Introduction and Objectives or Purpose

Anthrax is a bacterial zoonotic disease of global security and public health importance. In Kenya, anthrax is ranked as the topmost 
zoonotic disease of public health importance, based on a systematic analysis of burden, social-economic impact, epidemic potential 
and disease severity. It is also outlined as a priority disease in Kenya’s national action plan for health security (NAPHS), the Joint 
external evaluation (JEE) and the performance of veterinary service (PVS) reports.  The main objective is to eliminate human anthrax 
and reduce the incidence of anthrax in animals to less than 1% of the 2020 baseline by 2036.  We hereby describe the strategies 
key points.

Methods

The zoonotic disease unit (ZDU) coordinated a series of multi-sectorial subject matter expert meetings from various institutions with 
support from partners. A literature review and situational analysis on anthrax were conducted. In addition, preliminary versions of the 
document were subjected to stakeholder’s review and validation process through workshops for the last two years.

Results or Focus

The strategy describes the strengths and opportunities to be harnessed and weaknesses and threats that must be addressed for 
effective implementation. Eight strategic pillars are outlined: coordination, collaboration and partnership, surveillance, reporting sys-
tems and outbreak response, prevention and control of anthrax in animals and humans, laboratory diagnostic capacity, risk communi-
cation, operational research, biosafety and biosecurity and resource mobilization. The strategies will be implemented in four phases 
that run from 2021 to 2036. Each phase has a set of activities and clear targets for the country to move from one phase to the next. 

Conclusion or Scope 
This strategy is designed to provide a systematic way to reduce the risk of the disease from a state of high burden through coordi-
nated and sustained efforts using one health approach towards the elimination of human anthrax by 2036
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Introduction and Objectives or Purpose

The diversity of swine Influenza A Virus (IAV) within Cambodia is currently uncharacterized. Recent transitions to large scale swine 
production operations in Cambodia have unknown implications for the potential of IAV to spread between swine herds or zoonosis 
resulting from human-swine contact. The objective of this study is to understand the current diversity of IAV in circulation in Cambodia.

Methods

Nasal swabs were collected from slaughter houses serving four contiguous provinces in Cambodia. Samples were screened for 
IAV using real-time reverse transcription polymerase chain reaction. Next Generation Sequencing (NGS) was performed on positive 
samples using the illumina MiSeq sequencing platform. Resultant reads were mapped to reference genomes via Unipro UGENE and 
consensus sequences were extracted. Phylogenetic trees were inferred for each of the eight gene segments based on a subsample 
of global IAV diversity reference sets using RAxML.

Results or Focus

Of 2,220 swine nasal swab samples collected, 41 samples were RT-qPCR positive indicating a 1.8% IAV positivity rate. NGS resulted 
in sequences from 31 samples: 32 H1, 8 H3, 30 N1, and 8 N2 sequences. The hemagglutinin (HA) diversity of swine IAV in circulation 
within Cambodia includes H1N1-pdm09 (1A.3.3.2), classical swine (1A.1.2), and human seasonal-like H3 lineages. Neuraminidase 
diversity included N1-pdm09, N1 Eurasian avian-like, and N2 lineages. Internal genes were primarily derived from pandemic lineage, 
with one Eurasian avian-like matrix identified. Temporal reconstruction using BEAST v1.10 suggests the H1N1-pdm09 is derived from 
a recent human-to- swine transmission event, whereas the classical swine and H3 human seasonal-like have been in circulation in 
Southeast Asia for over a decade.

Conclusion or Scope

Phylogenetic analysis indicated the presence of genetic diversity that had not been prior observed from Cambodia. Cambodia, as well 
as South East Asia as a whole remains as a surveillance gap in Influenza monitoring, despite hosting broad IAV diversity.
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Introduction and Objectives or Purpose 
Since the first outbreaks of highly pathogenic avian influenza (HPAI) H5N1 notified in 2003, three subtypes of HPAI, H5N1, H5N6 
and H5N8, have been detected in Vietnam. HPAI outbreaks caused loss of several millions of poultry, and more seriously the H5N1 
virus infected 127 humans with 64 deaths in the country up to 2014. Active surveillance for avian influenza viruses at live poultry 
markets (LPMs) supported by the Food and Agriculture Organization of the United Nations (FAO) through the Department of Animal 
Health of Vietnam was implemented in 14 provinces from May 2020 to June 2022. The surveillance aimed to monitor subtypes and 
genetic characterization of HPAI H5Nx viruses circulating across the country as well as to detect the incursion of H7N9. 

Methods 
A total of 15,030 oropharyngeal swabs from poultry and environmental swabs collected from 62 LPMs were screened for influenza 
A viruses, H5, H7, N1, N6, N8 by Real-time Reverse-transcriptase PCR and selected H5 genes were sequenced to determine virus 
clade. 

Results or Focus 
Detection rates for Influenza A, H5, N1, N6, and N8 subtypes were 47.6%, 8.4%, 3.6%, 2.9%, and 1.4%, respectively. While HPAI 
H5N1 (2.3.4.4b) and H5N6 (2.3.4.4h) viruses have been circulating in all seven regions, H5N8 (clade 2.3.4.4b) was first introduced 
in the North of Vietnam in June 2021. Our surveillance showed that H5N8 virus has quickly spread to central highland region in 
December 2021. In contrast, the H7 subtype was not identified in any samples. 

Conclusion or Scope 
A safer poultry production chain and continuous active monitoring of viral loads and viral strains at LPMs to minimize the risk of 
HPAI in both poultry and human are needed in Vietnam
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Introduction and Objectives or Purpose 
Lassa fever is endemic in West Africa and is expanding across and within countries. The most important Lassa virus reservoir is 
Mastomys natalensis, a species of rodent difficult to control. The purpose of the study is to demonstrate a One Health approach 
to address Lassa virus spillover.   This study is conducted under the Strategies to Prevent Spillover funded by the U.S. Agency for 
International Development.    

Methods 
We integrate risk analysis, hazard analysis and critical control points (HACCP), and participatory Outcome Mapping (OM) ap-
proaches to co-design interventions and research to address virus spillover at the human-rodent interface. Disease risk mitigation 
involves addressing hazard exposure and its impact. Risk factors can be identified along the exposure pathways. For instance, 
housing design deficiency may facilitate rodent access to homes resulting in contamination of food and water with rodents’ feces 
and urine, and poor waste management facilitates rodent proliferation. Weaknesses at  border points of entry allow movements of 
infected humans and rodents. On the impact mitigation side, disease continues to spread without vaccine and biosafety measures. 
Ribavirin treatment campaigns are ineffective due to poor diagnostics. Using the OM with 55 participants from across sectors, 
we identified five critical control points where  potential interventions could reduce the risk of spillover and spread. These include: 
rodent invasion of homes and storage, waste management, preventive human vaccination, treatment, and laboratory diagnostics. 
We also identified 13 critical partners whose involvement will drive spillover risk mitigation and who will co-design interventions and 
research through four One Health Working Groups.

Results or Focus 
The study focuses on the mitigation of zoonotic viral spillover at the human-rodent interface.

Conclusion or Scope 
This approach facilitates control of diseases at the origin and accounts for the vulnerability and resilience of communities.  The 
study could be extended to include virus spillover interfaces along the wildlife value-chain with pandemic potential.
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Introduction and Objectives or Purpose

Coronavirus (CoV) has caused three epidemics and pandemics in past decades, resulting in a substantial impact on human and ani-
mal health and the global economy. This study aimed to screen pre-pandemic human samples to detect and molecularly characterize 
known and novel coronaviruses in humans at high-risk animal-human interfaces in Bangladesh.

Methods

The study was conducted as a part of One Health biological-behavioral surveillance prior to COVID-19 pandemic period. We con-
ducted 862 interviews regarding behavioral risk practices and collected biological specimens from three district communities and one 
tertiary hospital, twice a year (dry and wet seasons) between 2017 and 2019. We tested samples using consensus PCR targeting 
RNA-Dependent RNA Polymerase (rdrp) gene. Positive PCR products were confirmed by sequencing.

Results or Focus

Overall CoV were positive in 13 (95% CI: 0.8-2.5) participants; 7 CoV-OC43, 4 CoV-HKU1, and 2 CoV-222E were detected. We found 
3 CoV in respondents having influenza-like illness (n=372), 4 in fever of unknown origin (n=103), and 6 in apparently healthy partici-
pants (n=295). Detecting CoVs was not associated with age or gender of participants; however, virus detection was associated with 
samples collected in the dry season (p= <0.001). The study revealed that HCoV-OC43 was circulated in diverse locations, whereas 
HCoV-229E and HCoV-HKU1 were detected in Madaripur and Dhaka, respectively. Phylogenetic analysis demonstrated that HCoV-
229E was closely similar to CoV strains detected in China, HCoV-HKU1 in the USA and Thailand, and HCoV-OC43 in France and 
China. However, we did not find any novel coronavirus, including SARS-CoV-related virus, in the pre-pandemic studied samples.

Conclusion or Scope

This study demonstrates diverse strains of CoVs are circulating in pre-pandemic studied samples.  Our research reports molecular 
characterization of human CoV strains in Bangladesh. However, using One Health approach, coronavirus surveillance is recommend-
ed to better understand the CoV viral diversity and serological assays to determine the spillover events at human-animal interfaces 
in Bangladesh.
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Introduction and Objectives or Purpose

Wastewater-based surveillance has been used around the globe to track the presence and temporal patterns of the SARS-CoV-2 
virus in communities. From the time of infection until 33 days later, the virus is shed in feces whereas a considerable percentage of 
COVID-19 cases remain asymptomatic and are not included in clinical estimates. Viral RNA particle detection in wastewater samples 
can indicate the beginning of an outbreak within a catchment area well in advance of clinical surveillance. We describe the feasibility 
of using a sewage network to monitor the trend of SARS-CoV-2 in an urban district in Karachi, Pakistan. 

Methods

We identified 4 sites draining into the Lyari River, the main open sewer in District East, Karachi, for the collection of raw sewage 
samples. Early morning samples were collected twice weekly from each site between June 10, 2021, and January 17, 2022. We used 
a distributed lag negative binomial regression model within a hierarchical Bayesian framework to describe the relationship between 
wastewater RNA concentration and COVID-19 cases from the catchment area.

Results or Focus

Using the bag-mediated filtration system (BMFS), we collected 151 raw sewage samples. In total, 123 (81.5%) sewage samples test-
ed positive for the N1, N2, or E gene using reverse transcription polymerase chain reaction (RT-PCR). The average cycle threshold 
(Ct) value of the positive samples was 32. The average sewage RNA concentrations at each lag (1-14 days prior) were associated 
with current day’s cases/daily cases, with a peak association observed on lag day 10 (RR: 1.15; 95% CrI: 1.10 – 1.21).

Conclusion or Scope

Wastewater-based surveillance can provide a considerable lead time over the rise in cases in a catchment area and can be used 
for monitoring the temporal trend of SARS-CoV-2 in the community. Local public health systems can utilize the information to plan 
mitigation measures for disease containment. 
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Introduction and Objectives or Purpose

Zoonoses and emerging infectious diseases are increasing threats to human health, animal health, environmental health, and global 
health security. Overcoming the threat of zoonotic diseases requires coordination, collaboration, and communication through a multi-
sectoral approach from local, national and global scales known as the One Health approach. On November 8-11, 2021, the Indonesia 
Ministry of Agriculture, Ministry of Health, Ministry of Environment and Forestry, and Coordinating Ministry of Human Development 
and Culture held a workshop to prioritize zoonotic diseases of greatest national concern using One Health Zoonotic Disease Prioriti-
zation (OHZDP) tool using equal input from representatives of human, animal, and environmental health sectors.

Methods

Prioritizing zoonotic disease was conducted using a semi-quantitative method with an analytic hierarchi process to rank the criteria 
in the OHZDP tool. During the workshop five criteria for ranking the zoonotic diseases were developed from economic, social, & 
ecological impact, pandemic and epidemic potential, public health impact (mortality and morbidity), one health intervention capacity 
and bioterrorism potential. 

Results or Focus

Government of Indonesia executive leadership was provided with a summary of the workshop outcomes and discussed continued 
efforts to advance One Health in Indonesia and address the priority zoonotic diseases. The OHZDP workshop resulted in a prioritized 
list of six zoonotic diseases of greatest national concern which was agreed upon by voting members. 

Conclusion or Scope 
The six prioritized zoonotic diseases for Indonesia are Zoonotic Influenza Viruses (avian and swine influenza), Anthrax, Zoonotic 
Coronaviruses (COVID-19 and Middle East Respiratory Syndrome [MERS]), Rabies, Zoonotic Tuberculosis, Leptospirosis. Action 
plans were also developed and focused on the following thematic areas like One Health coordination, laboratory, surveillance, out-
break response, preparedness planning, prevention and control and workforce development.

Keywords: One Health Zoonotic Disease Prioritization Tool, Zoonotic Priority Disease, Indonesia 
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Introduction and Objectives or Purpose

Zoonoses and emerging infectious diseases are increasing threats to human health, animal health, environmental health, and global 
health security. Overcoming the threat of zoonotic diseases requires coordination, collaboration, and communication through a multi-
sectoral approach from local, national and global scales known as the One Health approach. On November 8-11, 2021, the Indonesia 
Ministry of Agriculture, Ministry of Health, Ministry of Environment and Forestry, and Coordinating Ministry of Human Development 
and Culture held a workshop to prioritize zoonotic diseases of greatest national concern using One Health Zoonotic Disease Prioriti-
zation (OHZDP) tool using equal input from representatives of human, animal, and environmental health sectors.

Methods

Prioritizing zoonotic disease was conducted using a semi-quantitative method with an analytic hierarchi process to rank the criteria 
in the OHZDP tool. During the workshop five criteria for ranking the zoonotic diseases were developed from economic, social, & 
ecological impact, pandemic and epidemic potential, public health impact (mortality and morbidity), one health intervention capacity 
and bioterrorism potential. 

Results or Focus

Government of Indonesia executive leadership was provided with a summary of the workshop outcomes and discussed continued 
efforts to advance One Health in Indonesia and address the priority zoonotic diseases. The OHZDP workshop resulted in a prioritized 
list of six zoonotic diseases of greatest national concern which was agreed upon by voting members. 

Conclusion or Scope 
The six prioritized zoonotic diseases for Indonesia are Zoonotic Influenza Viruses (avian and swine influenza), Anthrax, Zoonotic 
Coronaviruses (COVID-19 and Middle East Respiratory Syndrome [MERS]), Rabies, Zoonotic Tuberculosis, Leptospirosis. Action 
plans were also developed and focused on the following thematic areas like One Health coordination, laboratory, surveillance, out-
break response, preparedness planning, prevention and control and workforce development.

Keywords: One Health Zoonotic Disease Prioritization Tool, Zoonotic Priority Disease, Indonesia 
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Introduction and Objectives or Purpose

Poultry trading practices play an important role in the spread of zoonotic food-borne pathogens. Thus, understanding the role of ac-
tors involved in live poultry trading in Bangladesh are of utmost importance to reduce the zoonotic diseases transmission.

Methods 
A survey was conducted in five districts of Bangladesh between August 2020 and February 2021. Semi-structured interviews were 
conducted with poultry market managers (N=48), stalls owners trading poultry (N=412), mobile poultry traders (N=172) and feed 
and poultry dealers (N=157). Network analysis was applied to describe the connections between actors trading poultry. Networks 
were then compared between different chicken production systems and the spatial extend of poultry movements was explored

Results or Focus

Significance differences (p<0.05) were observed for the type of markets in regard to the number of stalls present, staffs employed, 
middlemen operating, volume of poultry sold per day, contacts between chicken types and species of poultry, presence of dogs and 
the mixing of newly supplied birds with unsold birds. In contrast, 100% of wholesale stall had unsold poultry at the end of the day 
but mostly the mixed stalls (59.6%) kept the unsold and the new chickens together at a place. Mobile poultry traders mostly supplied 
birds to vendors in markets but mainly purchased birds from farmers through poultry feed dealers. We explored 683 trading chains 
for exotic broiler and 617 for sonali. The most common chain for both types (56.2% exotic broiler; 47.0% sonali) were farm to feed 
dealers to mobile traders to retailers. 

Conclusion or Scope 
The study provided the sampling frame for next steps in which poultry traders are followed during their daily trading activities and 
movements are recorded with a customized App. Data generated in this project provide important insights into how poultry trading 
may influence the risk for disease occurrence and distribution in poultry and human populations in Bangladesh.
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SEQUENCING WASTEWATER TO IDENTIFY CIRCULATING SARS-COV-2 VARI-
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Introduction and Objectives or Purpose

SARS-CoV-2 mutates to create variants that may escape the current vaccine protection. Therefore, it has become essential to se-
quence clinical samples to identify the variants of concern to inform future vaccine designs. Sequencing many clinical samples are 
cost prohibitive. Hence, we sequenced wastewater samples and characterized all the variants of SARS-CoV-2 to build a longitudinal 
comprehensive landscape of circulating VOCs in the community. 

Methods

We sequenced 319 wastewater samples, a subset of samples from an ongoing ES study in Bangladesh, collected between No-
vember 2021 to July 2022 that were positive for SARS-CoV-2 by RT-qPCR with Ct ≤ 32. The libraries were prepared using Illumina 
COVIDSeq with ARTIC v.4 primers and sequenced on MiSeq and NextSeq 500/550 systems. The raw data was QCed using Trima-
lore, and high-quality reads were aligned to SARS-CoV-2 Wuhan-Hu-1 (MN908947.3). The iVar was used for variant calling, followed 
by depth-weighted demixing by Freyja. Additionally, 215/319 (67%) samples were tested by in-house developed VOC-qPCR to eval-
uate the performance of sequencing.

Results or Focus

Out of 319 samples, two samples (0.6%) were no reads. The remaining 317 samples showed genome coverage ranging from 0.5 to 
99.9%, of which 263/317 (83%) samples yielded ≥50% genome coverage. Our sequencing yielded 100% (173/173) concordant vari-
ant calls compared to VOC-qPCR for the ≥50% genome coverage samples. While the <50% genome coverage samples showed 78% 
(33/42) concordant. Our sequencing data showed that the most prevalent variant circulating was Delta from November to December 
2021, followed by Omicron in January 2022. The BA.2 sub-lineage predominated from late January to the middle of May, and BA.5 
sub-lineage took over from late May to July 2022. 

Conclusion or Scope

In a setting where sequencing lots of clinical samples is not feasible, sequencing wastewater can be a cost-effective way to detect 
and characterize the VOCs circulating in the community.
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Addressing the challenge of Antimicrobial Resistance in Cameroon: The University 
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Introduction and Objectives or Purpose

Antimicrobial drug resistance constitutes an enduring challenge which has drastically limited disease control efforts in Cameroon 
as in other sub-Saharan African countries. Responding to this global public Health threat, Universities have been at the forefront of 
workforce development, from situational analysis through in-service and pre-service, with support from the Africa One Health 
University Network through its USAID-funded One Health Workforce Project.

Methods

In a five-step process, an in-service manual was developed and tested for a multi-sectoral audience from 2017 to 2021: (i) A situa-
tional analysis was undertaken, with a KAP field investigation, targeting human, animal and environmental health professionals.  (ii) 
Findings from this step informed the curriculum development process, by identifying gaps and training needs, for an in-service train-
ing program. This curriculum covers a total period of six months, alternating three indoor workshop and two field practicums.  (iii) The 
manual developed was piloted, folowed by (iv) impact assessment, and  (v) deriving the continue training program into 
an academic offer.

Results or Focus

A total of 21 professionals benefited from the pilot training in 2019.  have been selected and three workshops have been conducted 
to test and improve the manual. The manual elaborated is a contribution towards improvement on GHSA indicators for AMR, better 
health, and support government efforts to fight AMR. The training designed attracted a strong adhesion and appropriation by the 
Cameroon government, notably, and received a strong support from partners. The achievements inspired develoipment of a Masters’ 
Degree curriculum  to be implemented by the University of Buea for a sustainable workforce development to adress AMR in Camer-
oon. 

Conclusion or Scope 
This story reveals the key role academia is called to play in the fight against AMR, particularly in resource-limited countries.
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Introduction and Objectives or Purpose 
Brucellosis is an infectious zoonotic disease considered as a threat to public health and for pastoralist livelihoods. Symptoms of the 
disease can lead to gender specific ailments such as abortions in women and orchitis in men. Pastoralists and their families are at 
high risk of contracting the disease. Access to health information reinforces existing knowledge and contributes to disease preven-
tion. However, in developing countries, interventions for knowledge sharing on zoonotic diseases predominantly target men. This 
study aimed to describe mechanisms of knowledge production and transfer on brucellosis according to gender, by assessing the 
way knowledge affects behaviours of pastoral communities. A community-based cross-sectional survey was conducted among a 
pastoral community of the Folon region in North-West Côte d’Ivoire.

Methods 
The study included transhumant pastoralists, sedentary livestock owners, shepherds and their wives. By using mixed methods, 
26 semi-structured interviews were conducted, and 320 questionnaires were completed. Statistical analysis with Chi-square (χ2) 
comparison tests was performed to compare variables between men and women. Findings were interpreted through the concept of 
specialization of the social exclusion theory.

Results or Focus 
We found that gender influences access to information on brucellosis and transfer of knowledge on brucellosis appeared gen-
der-biased, especially from veterinarians toward men in the community. The social labour division and interventions of veterinarians 
through awareness, reinforce the knowledge gap on brucellosis between men and women. Regarding risk exposure, men and 
women consume raw milk, while only men in general handle animal discharges with bare hands.

Conclusion or Scope

To improve the control of brucellosis, knowledge on best practice should be shared with pastoral communities using the One health 
approach that encourages mutual learning. Innovative strategies based on gender daily tasks such as safe dairy processing by wom-
en and safe animal husbandry to expand their herd for men can be the entry point for the prevention of brucellosis.
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Introduction and Objectives or Purpose 
The adaptive behavioral immune system is a complex network of behavioral mechanisms that involves the cognitive and affective 
system of the body to prevent contact and transmission of infectious pathogens. This descriptive correlational quantitative study 
aimed to investigate the relationship between the adaptive behavioral immune system and COVID-19 variants in terms of concerns 
and preventative health behaviors of National Capital Region residents aged 18-65 years old.

Methods 
Data on socio-demographics, COVID-19 exposure, behavioral immune system, COVID-19 variants concerns, and COVID-19 pre-
ventative health behaviors were collected from 517 respondents through an online survey. Descriptive statistics, Spearman ranking 
correlation, and p-value determination were used as statistical tools.

Results or Focus 
Results show that respondents demonstrate a high germ aversion and a low perceived infectability and majority exhibit concern 
and engage in preventative health behaviors. The correlation and p-value determination of germ aversion, perceived infectability, 
COVID-19 variants concern, and preventative health behaviors all share a positive weak but significant relationship, in contrast to 
previous studies. The positive weak correlation between germ aversion and perceived infectability with COVID-19 variants concern 
and preventative behaviors may be due to the increased vaccine coverage, increasing complacency of Filipinos, implementation of 
less-restrictive protocols, and previous studies being mostly conducted during the peak of the pandemic.

Conclusion or Scope 
Furthermore, the results of the study may be used to allow professionals to consider the behavioral immune system as another 
factor in implementing the appropriate response measures in managing community movement, establishing information 
materials, and developing implementing guidelines for the general public regarding COVID-19 
variants.
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Introduction and Objectives or Purpose 
The aim of this study is to develop a system of indicators to measure the contributions of green infrastructure to achieving One 
Health. This included the design of a Multi-Criteria Decision-Making (MCDM) methodology to process the proposed indicators.

Methods 
First was conducting a literature review on One Health-related indicators using the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement, which enabled systematizing the revision and subsequent analysis of publica-
tions. The outcomes of this process led to the definition of a series of indicators to account for the impact of green infrastructure on 
One Health. The processing and aggregation of indicators involved the selection of a MCDM model suitable to the specifics of this 
investigation.

Results or Focus 
The main output is a list of indicators to determine the impact of land cover on One Health, with emphasis on the role played by 
green infrastructure. In this sense, the shortlisted indicators include factors such as thermoregulation capacity, ecological connectiv-
ity, forest availability, species distribution or population density, amongst others. The results also comprised the characterization of 
these indicators, which stemmed from either values found in the literature or calculations based on distance analysis, geoprocess-
ing tasks and others. The MCDM methods suggested to combine the indicators were the Entropy and TOPSIS (Technique for Order 
of Preference by Similarity to Ideal Solution) techniques.
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Introduction and Objectives or Purpose 
To explore the content of web-based communication on COVID-19 by religious authorities (RAs) in Uganda and to assess their 
level of integration into the Uganda Ministry of Health (MoH) and World Health Organization (WHO) COVID-19 risk communication 
guidelines. 

Methods 
A grey literature review was conducted by searching the websites of intra- and inter-religious bodies licensed by the Uganda regis-
tration services bureau (URSB) for the terms “COVID-19” and “coronavirus”. We included statements on COVID-19 in English by a 
RA published between December 2019 and June 2020 on official letterhead or the RA website. Statements from unrecognized RAs 
by URSB, and any third-party report on a RA COVID-19-related statement were excluded. The authority, accuracy, coverage, objec-
tive, date, and significance (AACODS) checklist was used to appraise the RA statements critically. Thematic analysis was used to 
assess the content of RA statements which were also mapped to the items of the MoH and WHO statements.

Results or Focus 
Fifteen RA websites with COVID-19 content were included. Most websites (9/15) released a series of statements and two-thirds 
(10/15) published at least one message. All RA statements were actionable (what to do or not to do was clearly stated) and in 
plain English, suitable for lay readers. RA communications were centered on COVID-19 description and management; the need 
to adhere to established guidelines; and the adoption of health-protective behaviors, notably, social distancing and avoidance of 
misinformation. RAs also discussed the effects of COVID-19 and its control measures on the population and spoke against pan-
demic-aggravated injustices (gender-based violence and embezzlement). The RA messages incorporated the WHO statement to a 
greater extent than the MoH statement

Conclusion or Scope 
RAs played a critical role in delivering public health messages in Uganda during the COVID-19 pandemic, a position that should be 
maximized by public health authorities for effective communication during emergencies.
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Introduction and Objectives or Purpose

To assess how the country’s pandemic preparedness and response capacity expanded during COVID-19 pandemic, and to examine 
how this capacity could be efficiently embedded in the routine healthcare system.

Methods

Focus Group Discussions were conducted with COVID-19 operational teams from preventive, primary, secondary and tertiary care 
health facilities of the state sector, and private hospitals. Interviews were also held with health managers and citizens.  Pandemic 
preparedness and response capacity of 3 levels of hospitals were assessed using a multi-item scale with 10 pillars.

Results or Focus

Ministry of Health has developed Sri Lanka COVID-19 Strategic Preparedness and Response Plan consisting of 10 pillars, and 
disseminated circulars and guidelines for the prevention and management of COVID-19. Three-layered clinical management was in 
operation: (i) Intermediate care centers (ii) Designated Divisional/Base hospitals with consultant cover; (iii) Designated Specialized/
Tertiary Care Hospitals with High Dependency Units and Intensive Care Units. Home-based care was introduced subsequently.

Overall, planning and coordination, operational support, and logistics were satisfactory at all 3 levels, however, there was no written 
preparedness plan at individual institutions. Data communication mechanisms had their specific deficiencies and challenges despite 
having electronic data systems. Triage system was in place at OPD. The commitment and dedication of health staff at all levels were 
noticeable. Infrastructure facilities for waste management were inadequate at primary care facilities.  In contrast to 2019, there were 
significant declines in OPD attendance and admissions during 2020-21. All target populations were protected with at least one dose 
of vaccine, 85% with 2 doses, and 40% with the 3rd dose by March 2022.

Conclusion or Scope

Carefully designed preparedness plan based on scientific evidence, robust data, and expert consultations is essential for pandemic 
response.  Well-coordinated health system with surveillance, RCCE, laboratory services, patient care services, and vaccination is 
critical for successful outcomes.
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Introduction and Objectives or Purpose

There is consensus on One Health’s (OH) importance in how we prevent, detect and manage epidemics.  The challenge is transla-
tion into national policy, systems and mechanisms to coordinate intelligence and action.  National One Health Platforms (NOHP) are 
multi-stakeholder mechanisms for coordination across the three OH Sectors--animal, environmental and human health.  Experience 
across three countries in Central, East and West Africa provides evidence and insight on the institutionalisation of NOHP.

Methods

Political Economy Analysis carried out in Cameroon, Côte d’Ivoire and Uganda highlight the institutions, interests and incentives fram-
ing the context of health security and effective collaboration across OH sectors. A stakeholder-led process for establishing consensus 
on vision, aims and objectives, captured in a One Health Assessment for Planning and Performance (OH-APP) approach, defined a 
maturity model for considering structures, scope and priorities for strengthening OH coordination across sectors. 

Results or Focus

Cameroon:  initial assessment highlighted that although a NOHP was established, restructuring was necessary to improve its 
functionality and inclusion across OH sectors. Priority activity then focused on restructuring the NOHP in close collaboration with the 
prime minister’s office as well as One Health sectors.  

Côte d’Ivoire:  priority was placed on clarifying key functions and priorities for capacity building leading to its official launch by Prime 
Minister.  

Uganda:  priority was placed on improving the effectiveness of procedures for data sharing and operational coordination through 
regular quarterly meetings, and on the process of decentralising the NOHP to the districts for better coordination at the operational 
level.

Conclusion or Scope

A road-block in institutionalising NOHP was maintaining coordination across the three sectors. TDDA supported stakeholders to adapt 
evidence-informed practice to country context. Insights on process, import of contextualisation, and building shared understanding 
across sectors can bring great value to strengthening surveillance, preparedness and response to zoonotic and other emerging in-
fectious diseases.
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DEVELOPMENT OF THE ASEAN REGIONAL STRATEGIC PLAN FOR PREVENTING 
TRANSMISSION OF ZOONOTIC DISEASES FROM WILDLIFE TRADE USING A ONE 

HEALTH APPROACH

Mary Elizabeth G. Miranda8 ; Agnes Agunos8 ; Dhannan Sunoto; Noel Miranda; Nicole DeCastro*8  
8Global Health/ DAI/ United States 

Introduction and Objectives or Purpose

Southeast Asia continues to experience the long-term implications of COVID-19 on its economy, health care systems, and food secu-
rity. To prevent future pandemics and enable countries in Southeast Asia to detect and respond to zoonotic and emerging infectious 
diseases associated with the wildlife trade with pandemic potential, a regional strategy is essential.

Methods 
ASEAN leaders recognized the urgent need to strengthen public health emergency response capacities by adopting a “Whole-
of-ASEAN” approach. The purpose of this presentation is to describe the development of an ASEAN Regional Strategic Plan for 
Preventing Transmission of Zoonotic Diseases from Wildlife Trade.  The conceptualization and framework development involved an 
iterative and consensus-building process between the technical team (veterinarians and epidemiologists), PROSPECT team, de-
velopmental partners, and ASEAN designates. A review of the literature was conducted to determine the “State of science” on One 
Health governance, epidemiology of zoonotic diseases in wildlife animals, and interventions. Relevant ASEAN documents were 
also consulted to identify existing and agreed strategies, plans of action, or mechanisms (concerning the forestry, environment, 
agriculture, and wildlife laws and diversity) that could complement the regional strategy.

Results or Focus

From this review, a matrix was developed that comprised 10 components/priority areas with overarching domains on governance 
(designation of lead sectoral bodies, sectors with primary oversight), operationalization (Multisectoral One Health Coordination sys-
tems, funding system, and engagement), and technical (surveillance and research, laboratory, inspection systems). A monitoring and 
evaluation plan will be developed to measure the stage of implementation and the success and achievement of the Plan.

Conclusion or Scope

Consultation meetings with ASEAN leaders, relevant international organizations, and development partners are forthcoming.  This 
engagement represents the building blocks of effective regional collaboration and coherence for zoonotic disease reduction.
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ONE HEALTH APPROACH WITHIN THE ASEAN PUBLIC HEALTH EMERGENCY 
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Introduction and Objectives or Purpose

The leaders of the Association of Southeast Asian Nations (ASEAN) are developing an ASEAN Public Health Emergency Coordina-
tion System (APHECS) to become a “Whole-of-ASEAN” multisectoral coordination mechanism to (i) better prepare and respond to 
public health emergencies and (ii) synchronize or harmonize relevant initiatives on public health emergencies, to improve the efficien-
cy of regional collective response efforts.

Methods

To enable a One Health approach, the initial phase was to understand existing ASEAN PHE arrangements.  The proposed mod-
el envisages how APHECS could be structured, including an outline for functional sections, multi-stakeholder roles, overall man-
date, scope, and authority during health emergencies.  Thirdly, multisectoral coordination and collaboration were enabled to define 
cross-sectoral linkages and decision-making structures. 

Results or Focus

ASEAN has started to reform traditional operational structures by separate sectoral bodies, for example, the establishment of the 
ASEAN Coordinating Council Working Group on Public Health Emergencies (ACCWG-PHE), which sees broader integration of non-
health sectors in PHE strategies.

Next steps will incorporate existing mechanisms and expertise, and experiences from other international organizations and entities. 
APHECS will require seamless multi-sectoral coordination and collaboration, with consideration of a multi-sectoral task force compris-
ing select members of sectoral bodies and/or entities as well as a parallel coordinating committee among relevant ASEAN Secretariat 
desk officers.

Conclusion or Scope

To move APHECS forward, ASEAN Member States (AMS) will require the development of a formal ASEAN instrument similar to and 
in alignment with the ASEAN Agreement on Disaster Management and Emergency Response (AADMER).  Functioning through the 
ASEAN Center for Public Health Emergencies and Emerging Diseases (ACPHEED), the PHE response governance and oversight 
structure would be centralized to facilitate decision-making, and support the institutionalization of One Health coordination, capacity 
building for joint surveillance and outbreak response, sharing of data and best practices, risk communication and public awareness, 
and joint strategic planning and preparedness across the ASEAN region.

Keywords: ASEAN; Surveillance; Coordination; Public Health; Outbreak response
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Gendered asymmetry of access to knowledge for brucellosis control among pastoral 
communities in North-West Côte d’Ivoire
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1Sociology/ Université Félix Houphouët Boigny/ Ivory Coast, 2Gouvernance, société développement économique/ Centre Suisse de 
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Introduction and Objectives or Purpose 
Brucellosis is an infectious zoonotic disease considered as a threat to public health and for pastoralist livelihoods. Symptoms of the 
disease can lead to gender specific ailments such as abortions in women and orchitis in men. Pastoralists and their families are at 
high risk of contracting the disease. Access to health information reinforces existing knowledge and contributes to disease preven-
tion. However, in developing countries, interventions for knowledge sharing on zoonotic diseases predominantly target men. This 
study aimed to describe mechanisms of knowledge production and transfer on brucellosis according to gender, by assessing the 
way knowledge affects behaviours of pastoral communities

Methods 
A community-based cross-sectional survey was conducted among a pastoral community (PC) of the Folon region in North-West 
Côte d’Ivoire. The study included transhumant pastoralists, sedentary livestock owners, shepherds and their wives. By using mixed 
methods, 26 semi-structured interviews were conducted, and 320 questionnaires were completed. Statistical analysis with Chi-
square (χ2) comparison tests was performed to compare variables between men and women. Findings were interpreted through 
the concept of specialization of the social exclusion theory.

Results or Focus 
We found that gender influences access to information on brucellosis and transfer of knowledge on brucellosis appeared gen-
der-biased, especially from veterinarians toward men in the community. The social labour division and interventions of veterinarians 
through awareness, reinforce the knowledge gap on brucellosis between men and women. Regarding risk exposure, men and 
women consume raw milk, while only men in general handle animal discharges with bare hands.

Conclusion or Scope

To improve the control of brucellosis, knowledge on best practice should be shared with pastoral communities using the One health 
approach that encourages mutual learning. Innovative strategies based on gender daily tasks such as safe dairy processing by 
women and safe animal husbandry to expand their herd for men can be the entry point for the prevention of brucellosis.
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IDENTIFICATION OF RABIES OUTBREAK ISSUE IN BALI USING COLLABORATIVE 
ONE HEALTH APPROACH
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Introduction and Objectives or Purpose 
Bali Province has been declared a rabies outbreak since 2008. The revocation of the Outbreak status is still not possible because 
the situation of rabies in the last 3 years has increased. The increase in rabies in animal transmitting rabies increased from 102 
cases in 2020 to 239 cases in 2021. Meanwhile, the death rate due to rabies in humans increased sharply to 8 people by the end of 
May 2022. This situation caused Rabies to become one of the major problems in Bali. This study aims to identify issues in per-
sistent rabies outbreaks in Bali and develop recommendations using One Health approach.

Methods

This study uses the Focus Group Discussion method with parties related to the Rabies outbreak in Bali Province. The conclusion of 
the FGD is also accompanied by a literature study to produce well-rounded results.

Results or Focus 
The FGD and literature study found that most cases of death due to rabies in Bali had a history of not receiving Anti-Rabies Vac-
cine/Serum after bites. Most of the dogs that were positive for rabies also did not receive the vaccine even though the dogs have 
owners. Public awareness about proper dog maintenance and management of dog bites is also low. In addition, the management 
of rabies outbreak is still addressed separately by each sector and makes it difficult to eradicate rabies in Bali.

Conclusion or Scope 
This study recommends expansion of vaccination coverage, population control, socialization and education, active community 
involvement, and application of the One Health concept in handling rabies issues. Application of the One Health concept can lead 
to integrative collaborative efforts from various disciplines that work across institutions. The communication, collaboration and coor-
dination across sectors will give maximum results if it can be applied properly and involves all relevant sectors.
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MULTISECTORAL COLLABORATION IN THE RESPONSE AGAINST ZOONOSES IN 
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Introduction and Objectives or Purpose

In 2017, the government of Burkina Faso, a country vulnerable to zoonotic diseases, organized a One-Health Zoonotic Disease 
Prioritization with equal input from human, animal and environmental health. A list of five priority zoonotic diseases was identified.

Methods

This study follows an action research approach where the researcher is participating as a change agent.

 

Results or Focus 
The study focuses on the multisectorial collaboration between Ministries of Health, Animal Resources and Fisheries, and of Envi-
ronment Green Economy and Climate Change involved in the OH approach to ensure an effective zoonotic diseases surveillance 
and response using a new approach based on system strengthening and implementation of an interoperable multi-sectoral informa-
tion system. It describes how the OH approach led to joint investigations following reports of serious health events.

Conclusion or Scope

In July 2021, a significant mortality of fish and cattle was reported in the Boucle du Mouhoun region which brought to a joint in-
vestigation led by the OH technical secretariat bringing together actors from the human health, animal resources and environment 
sectors who visited the site and carried out investigations.

The laboratory analyzes of water samples and dead animals, demonstated that the cause was the presence of cyanide spilled into 
the Mouhoun River by gold panners.

Recommendations approved by the three ministries were sent to the population concerned. In the past, this type of event would 
have been managed separately by the ministries concerned. The joint investigation has proven to be a good multi sectoral and mul-
tidisciplinary practice. It demonstrates that the OH approach is an integrated and holistic approach to identify public health issues. 
Through the mortality of fish and livestock, the OH approach brought together specialists from several ministerial departments to 
analyze and determine the factors that led to this incident.  
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Introduction and Objectives or Purpose

The past five decades have seen an unprecedented emergence of epidemic arboviral diseases, a type of vector-borne diseases 
caused by viruses transmitted by infected arthropods. Communities are main actors in vector prevention and control strategies, and 
they could play a major role in preparedness activities (including surveillance and early warning). However, they are rarely considered 
integral part of a coherent strategy at institutional level. In the last years it became clearer how critical it is to develop preparedness 
plans with a One Health (OH) perspective, enhancing prevention-preparedness synergic systems which should involve all the rele-
vant stakeholders, including communities. Evidence about the design, processes and outcomes of these inclusive systems need to 
be gathered and shared with decision-makers.

Methods

A rapid literature review about community-based surveillance and early warning systems for Arbovirus infections is being carried out 
according to three domains: design (steps, stakeholders, indicators, tools etc), processes (procedures, costs, challenges etc) and 
outcomes (effectiveness, sustainability, scalability, integration within the institutional systems, acceptability etc). To consolidate the 
results, an online consultation process with stakeholders of the MediLabSecure Network (www.medilabsecure.com) will be performed 
to explore existing or planned community-based surveillance and early warning systems for Arbovirus infections with a OH perspec-
tive .

Results or Focus

A OH model describing design, processes and outcomes of community-based surveillance and early warning systems for Arbovirus 
infections will be elaborated to guide the development and implementation of these systems and their integration within institutional 
plans and preparedness systems.

Conclusion or Scope

The OH model will guide disease control programmes and relevant stakeholders to plan and pilot integrated community-based sur-
veillance and early warning systems for Arbovirus infections. A set of practical and actionable evidence-based recommendations will 
support MediLabSecure country institutions and other countries, to integrate OH community-based systems in institutional prevention 
and preparedness systems.
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Introduction and Objectives or Purpose

The COVID-19 pandemic has caused significant morbidity and mortality globally. The Nigerian government responded to the 
pandemic by inaugurating the Presidential Task Force on COVID-19 to coordinate resources while Nigeria Centre for Disease 
Control (NCDC) led the country’s public health response. The Nigeria Ministry of Defence Health Implementation Programme 
(NMODHIP) in partnership with the US Army Medical Research Directorate – Africa/Nigeria (USAMRD-A/N) responded by coordi-
nating the military response.

Methods

NMODHIP established a COVID-19 public health emergency operations center (PHEOC) and activated it at level 3. The multidis-
ciplinary PHEOC consisted of both military and civilian professionals. The PHEOC utilized the WHO Incident Management System 
with 5 functional units and 6 pillars. The pillars include risk communication, surveillance, case management, infection prevention 
and control (IPC) amongst others. Each pillar had its terms of reference to guide response. All Pillar leads were integrated into the 
NCDC national COVID-19 EOC to ensure synergy of efforts.

Results or Focus

COVID-19 awareness and prevention measures were instituted in all military formations. IPC measures including administra-
tive and engineering controls were emplaced. Surveillance data were collected and transmitted using Surveillance Outbreak Re-
sponse Management and Analysis System (SORMAS). Military laboratories were integrated into the national COVID-19 laboratory 
network. Treatment centres were established and Rapid Response Teams deployed to support high burden states. The Logistics 
pillar supplied response consumables to sites. The research pillar used data to guide ongoing response and inform future activities.

Conclusion or Scope

The traditional combat role of the military was redirected to complement this public health emergency response. In support of 
civilian authorities, gaps, opportunities, and lessons were identified to improve future engagements. Dedicated funding and multi-
sectoral collaborations with other key stakeholders are needed to strengthen military public health emergency preparedness and 
response.
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Introduction and Objectives or Purpose

The One Health approach is one of the tenets of implementing International Health Regulations (IHR, 2005) and the Global Health 
Security Agenda (GHSA). Uganda is signatory to the IHR 2005 and in 2017, the country conducted a Joint External Evaluation (JEE) 
that guided development of the National Action Plan for Health Security (NAPHS) 2019 – 2023.This study assessed the contribution 
of the One Health approach to strengthening health security in Uganda.

Methods

A process evaluation was conducted between 25th Spetember - 5th October 2020,using a mixed–methods case study design. The 
participants were SMEs from MDAs, IPs and NoHP members. Five FGDs were conducted covering each of the 5 TAs (workforce 
development, real-time surveillance, zoonotic diseases, national laboratory systems and emergency response operations), spanning 
18 indicators and 96 activities. 

Results or Focus

Full funding was available for 36.5% of activities and 22.9% were not funded at all. 65% of the activities were still in progress and14.2% 
were not yet done. In workforce development,  FETP trainings and 21 DOHTs’ trainings. Real Time Surveillance was achieved through 
incorporating animal health events reporting in the electronic integrated disease surveillance and response platform. In addition, the 
MoH weekly epi-bulletin included PZDs. The animal health national reference laboratory and 10 regional vet lab were assessed for 
capacity to conduct zoonotic disease diagnostics, two of which were integrated into the national specimen referral and transportation 
network. Multisectoral planning for emergency response and the actual response to PZD outbreaks was done jointly.

Conclusion or Scope 
This study demonstrates the contribution of ‘One Health’ implementation in strengthening Uganda’s health security. Investment in 
the funding gaps will reinforce Uganda’s health security to achieve the IHR 2005. Future studies could examine the impacts and 
cost-effectiveness of One Health in curbing prioritized zoonotic disease outbreaks.
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Introduction and Objectives or Purpose 
The National Institutes of Parasitic Diseases (NIPD) and Swiss TPH have a longstanding collaboration since 2008. The successful 
collaboration focused on parasitic zoonoses, such as schistosomiasis. A series of bi-annual international symposia on Surveil-
lance-Response Systems leading to tropical diseases elimination have been organized successfully since 2012. Switzerland and 
China are currently building up and strengthen their One Health research and development capacity. The Covid-19 pandemic is a 
case-in-point in this regard and warrants substantial engagements of both partners and their associated institutions like the Hainan 
Medical University (Dr. Guojing Yang) in China and Academic institutions in Switzerland. 

Methods

Facing the prevention and control of COVID-19, China and Switzerland are in a normative dilemma of preventing new outbreaks at 
the cost of economic hardship for millions of consumers, farmers and other economic actors. Governments and experts alone cannot 
solve this dilemma. All actors having their stakes need to be involved in a societal consensus to jointly enhance biosecurity, without 
compromising economic activities.

Results or Focus

What a nation is prepared to engage in the prevention of new outbreaks through better biosecurity has to be negotiated in every con-
text independently. There are no blueprints, but the engagement of academic and non-academic actors in a transdisciplinary process 
has a high potential to find locally adapted solutions. This approach is recommended by the Organization for Economic Co-opera-
tion and Development (OECD) in a policy document. As evidenced by the COVID-19 pandemic, efforts have to move even beyond 
combining the surveillance of human and animal infections, but to also to integrate the surveillance of non-communicable diseases. 
Furthermore, without citizen engagement and a specific focus on the social sciences, it will not be possible to achieve broad accep-
tance of integrated surveillance-response measures. The COVID-19 pandemic is full proof of the transdisciplinary breadth required.
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Introduction and Objectives or Purpose 
To identify and discuss potential entry points to introduce a One Health approach into national legislation on zoonosis management 
in order to improve legal preparedness to face pandemics.

Methods 
The GHSA Legal Preparedness Action Package was established to develop a solid foundation and understanding of the competen-
cies necessary for strengthening public health emergency legal preparedness. The LPAP includes a sub-working group to analyse 
how countries can improve zoonosis-related legislation to improve legal preparedness. Based on the questions developed and 
research conducted by this sub-working group, the benefits and entry points in legislation to effectively regulate zoonosis from a 
One Health perspective are being analysed.

Results or Focus 
National legal frameworks include a variety of sectoral legislation that is relevant for the One Health approach to zoonosis control 
and prevention. These include public health, food safety, sustainable wildlife management, environment legislation, biodiversity, and 
animal health.  Of particular importance in that over 70% of the newly emerging human diseases in recent decades have originat-
ed as animal infections. A One Health approach to zoonosis management requires that veterinary authorities have the policies, 
legal authorities, intersectoral collaborations and resources in place to detect and mitigate zoonotic disease threats. This paper will 
explore how a One Health approach could be mainstreamed into zoonosis-related legislation by establishing the entry points and 
references to relevant legal instruments. It will address the challenges and opportunities of setting up multisectoral One Health in-
stitutional frameworks that provide coordination and sustainable action to One Health governance and to the regulation of zoonosis 
specifically. 

Conclusion or Scope 
A One Health approach to zoonosis control and response is necessary to protect human, animal and environmental health from 
the dangers posed by zoonosis. In legislation, this requires a holistic approach and recognizes the interdependencies between 
different legal areas. Institutional coordination requires legal frameworks that ensure multisectoral collabo-
ration in a sustained manner.
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Introduction and Objectives or Purpose 
Understanding disease clustering and dissemination pathways can lead to better disease control and prevention efforts. Hence, we 
conducted this study to describe the epidemic characteristics spatiotemporal patterns, identify clusters of highly pathogenic avian 
influenza (HPAI) H5N1 outbreaks, and explore the evolutionary changes of H5N1 over time and species in Bangladesh.

Methods 
We used Global Moran’s I, and Global Getis Ord Gi to analyze the spatiotemporal patterns, clusters, hotspots, and kernel density of 
H5N1 outbreaks. Further, we applied the space-time permutation model to detect spatiotemporal clusters. We conducted a Bayes-
ian phylogenetic analysis to generate time-scaled maximum clade credibility (MCC) tree.

Results or Focus 
Our study revealed 10 HPAI H5N1 epidemic waves between 2007 and 2020. After the H5N1 vaccination in 2012, the temporal 
distribution of HPAI H5N1 outbreaks occurrence significantly decreased; however, the continuous shedding of the H5N1 virus is 
reported in surveillance all year-round. We identified seven space-time clusters of outbreaks intense from 2007-to 2012, most of 
which were in and around Dhaka. The Bayesian phylogenetic analysis depicts that since 2007, there have been four H5N1 clades 
identified in Bangladesh, with only clade 2.3.2.1a continuing to circulate since 2011. The most current reassorted clade 2.3.2.1a 
was identified in all reported species after 2012. The HA gene of H5N1 clade 2.3.2.1a has been reassorted into at least nine 
subgroups (R1-R9). After 2016, the first eight groups disappeared, and only R9 subgroups predominately circulated in all poultry 
species

Conclusion or Scope 
Spatiotemporal patterns and the evolution of H5N1 outbreaks are critical for developing targeted control and prevention measures 
for AIV. We recommend improving farm biosecurity practices along with vaccinating commercial poultry to control HPAI 
outbreaks in Bangladesh better.
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Introduction and Objectives or Purpose

Introduction. In dealing with the COVID-19 pandemic, several strategies and steps have been made by the government to control 
the transmission of COVID-19, namely by applying the health protocol regulation that consists at least wearing appropriate facial 
masks, washing hands, and social distancing. The purpose of this study is to analyze the behavior of preventing COVID-19 in the 
community in the Selayang Health Center. Medan.

Methods

Methods. This study was an analytical research method with a cross-sectional research design carried out in June 2020. The study 
population was the community member of     the Medan Selayang Health Center who was> 17 years old and willing to participate in 
this study. The study sample was 100 people recruited with a consecutive sampling method. Data collection was carried out using 
a valid questionnaire which was filled in via google form. Before filling out the questionnaire, respondents were asked to provide 
informed consent. Data analysis was performed using the Chi-square test (p<0.5) using the SPSS.

Results or Focus

The results showed that the COVID-19 prevention behavior in the Medan Selayang public health center was good for as many as 
92 people (92%), and there was a relationship between education level and covid-19 prevention behavior, while age, gender, and 
work status were not related to COVID-19 prevention behavior.

Conclusion or Scope

Education is essential to improve public knowledge so they can do prevention measures independently.
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Introduction and Objectives or Purpose

Influenza infection can be seasonal, zoonotic, and/or pandemic. An outbreak of avian influenza started on 25th January 2021 from 
a backyard farm in Kano where multiple species of birds were found sick and dead. Consequently, a national one health (OH) Rapid 
Response Team from the Nigeria Centre for Disease Control, was deployed to the affected states to investigate and control the zoo-
notic and human-to-human transmission of the highly pathogenic avian influenza (HPAI) virus. We investigated the outbreak through 
a national OH incident management structure to demonstrate possible zoonotic transmission of HPAI.

Methods

A cross-sectional study was conducted on human contacts with infected birds. Response activities were managed through activation 
of an Emergency Operation Centre. Influenza-like Illness and Severe Acute Respiratory Infection were used as case definitions to 
search for more cases. Individuals exposed to sick and/or dead birds were followed up for 14 days for case detection. Nasopharyn-
geal and oropharyngeal swabs collected from exposed individuals at the farms and Live Bird Markets in 4 outbreak states. Swabs 
were subjected to RT-PCR testing and positive samples shipped to the United States WHO collaborating centre for confirmation and 
sequencing.

Results or Focus

83 exposed people in total were followed up. Majority (98.7%) were asymptomatic and 1 had catarrh. Only Seven (10.9%) were pos-
itive for Flu A (CT value :34.9 – 38.4), 6 (7.2%) were subtype A/H5 while 1 (1.2%) was unsub-typable. Upon further analysis of the 7 
positive samples, 5 (71.4%) were positive for Flu A, and A/H5 (CT value, 36.3 – 43.8), 2 (28.6%) were positive for both A/H5 and A/
H9 (39.2 – 40). Only 3 (42.9%) had sequence clade 2.3.4.4b like that of HPAI H5.

Conclusion or Scope

Most contacts were negative to HPAI. A coordinated OH approach for early detection and response to HPAI outbreaks is critical to 
mitigate and prevent transmission in humans.
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Introduction and Objectives or Purpose

To support Brunei’s COVID-19 response, a comprehensive digital pandemic management system (DPMS) was developed in May 
2020 comprising a digital workstation integrating the centralized national electronic patient records database (BruHIMS), patient 
geo-location data, and other socio-demographic information of cases and contacts. This was supported by a front-facing public mo-
bile application, the BruHealth app.

This study aims to evaluate the usability and usefulness of the DPMS workstation in three response areas: (1) contact tracing, (2) 
quarantine monitoring of contacts, and (3) triage and home recovery for confirmed cases. Each response area was supported by a 
dedicated team and DPMS-specific tools.

Methods

A 12-item questionnaire was adapted from predictors of technology adoption to evaluate the ease of using DPMS (‘usability’ – 6 
items) and whether it helps complete tasks (‘usefulness’ – 6 items) scored on a five-point likert scale with 1 being least usable/useful 
and 5 being most usable/useful. The questionnaire was distributed to all staff who operated the workstation. We calculated the mean 
score for each item measured and used the Kruskal-Wallis test to assess differences in responses between the three teams and 
Spearman’s test for correlation between the domain of usefulness and usability. All analysis was performed on SPSS version 26.

Results or Focus

96 of the 230 invitees responded (response rate=41.7%). The aggregate mean score across all respondents was 3.96 for usability, 
and 4.07 for usefulness. There was no significant difference on the mean scores between the 3 teams for both usability (p=0.146) and 
usefulness (p=0.051). There is a positive correlation between usability and usefulness r=.688, p=<0.001.
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Introduction and Objectives or Purpose

Bangladesh has been experiencing a nearly annual Nipah virus (NiV) outbreak through drinking contaminated raw or fermented date 
palm sap (RDPS) with bat excreta since 2001. RDPS harvesting practices and trading patterns have not been explored extensively. 
Hence, we conducted a study to understand RDPS collection, consumption, and selling practices and the risk of NiV spillover at the 
community level. 

Methods

We performed an explorative qualitative study in two NiV outbreak districts, Rajbari and Naogaon, between 2021 and 2022. We re-
corded participant observations (n=14) and conducted ethnographic interviews (n=31) with RDPS collectors (Gacchi) on collecting 
and selling practices and using diversity of protective apparatus. The interview data were analysed using coding and thematic anal-
ysis based on the grounded theory approach.

Results or Focus 
Gachi prefers selling RDPS more than making molasses due to time consumption, fuel costs of preparing it, and the high demand 
for consuming RDPS. They informed RDPS selling is not limited to their local community and sale distends location of non-har-
vesting areas based on customer demand through a middleman, which increases the transmission risk of NiV and other bat-borne 
diseases in wider geographical areas. We observed, and participants reported that Pteropus and non-Pteropus bats and rodents 
visited the trees and drank RDPS. They are replacing clay pots with discarded plastic pots, due to the free cost. They also prefer to 
use non-conventional protective apparatuses like jute bags, plastic bags, and nylon nets due to the time and resources to prepare 
bamboo skirts. Moreover, they reported that bats scratched out bamboo skirts and trunks to lick sap.

Conclusion or Scope

We recommend adopting a culture-sensitive intervention, including efficacy tests of bat access protection on several apparatuses 
with economic outcomes of the date palm sap harvesting practices to prevent spillover of NiV and other bat-borne emerging viruses 
in Bangladesh.
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Introduction and Objectives or Purpose

Epi-surveillance is an important competency for Veterinary Services. Skill-based training, such as the Field Epidemiology Training 
Programme for Veterinarians in Indonesia (PELVI) is needed to improve the capacity of government veterinarians in detection, re-
porting, and response to animal diseases with other sectors. This study was conducted to determine the ability of PELVI’s trainees in 
surveillance, outbreak investigation, and other related skills, and to identify gaps that need to be improved in future training programs.

Methods

This study was conducted using a questionnaire survey where 11 PELVI mentors were asked to assess 17 trainees from the first co-
hort of intermediate-level PELVI training. Additionally, 6 trainees were interviewed to collect more information. Data collected include 
current knowledge, special knowledge needs, and skills possessed by trainees. Data analysis was carried out using a qualitative 
deductive thematic approach.

Results or Focus

Good skills and knowledge in designing and implementing surveillance, outbreak investigations, and can to work effectively with other 
sectors are the main skills recognized in the first cohort of PELVI. The study identified that more training time was needed to develop 
the ability to advocate, design epidemiological studies, spatial analysis, and use epidemiological software. However, trainees stated 
that the PELVI training helped them become more confident and the knowledge acquired supported their activities in preventing and 
controlling animal diseases in the field and advancing their institutions.

Conclusion or Scope

This study recommends adding exercises on certain topics for the next cohort of intermediate level PELVI training to achieve better 
uniformity in trainees’ basic skills. Refresher training or additional thematic training can be conducted to maintain and improve the 
skills of alumni.
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Introduction and Objectives or Purpose

Rapidly produced, multi-sectoral informed and evidenced based risk assessment is an essential component of preparation, preven-
tion, detection, response and recovery (PPDRR) from zoonotic hazards for domestic and global health security.

In November 2020, a SARS-CoV-2 variant in mink with the perceived potential to hamper COVID-19 intervention efforts emerged in 
Denmark. In response, a rapidly produced qualitative assessment of the risk that SARS-CoV-2 infection in UK Mustelidae populations 
presents to humans was undertaken by the Human Animal Infection and Risk Surveillance (HAIRS) group. An after-action review 
(AAR) of the rapid risk assessment process (RRAP) was undertaken to describe good practices, identify issues and actions for im-
provement, and to promote individual and collective learning on RRAP.

Methods

A de-brief type AAR was undertaken with key members of the RRAP team informed by the WHO Guidance for After Action Review. 

Results or Focus 
The RRAP was performed successfully with some challenges. The commitment and contribution of experts with limited notice and 
tight deadlines was testament to the high-level government support, established relationships and ways of working by the HAIRS 
group. Improving the flexibility of the RRAP to address complex risk questions was identified as a priority action

Conclusion or Scope

Effective hazard management hinges on the ability to accurately and effectively identify, characterise and assess the risk presented 
by a hazard. Such processes can inform appropriate mitigation strategies to reduce downstream impacts, but also advise upon up-
stream actions that may prevent or moderate the likelihood or impact of the threat under review. This makes risk assessment, and 
investment in systems to monitor, evaluate and improve such processes, fundamental to the entire sequence of PPDRR from haz-
ards. AAR should be viewed as a useful monitoring and evaluation tool to support improvements to individual components integral to 
PPDRR, as well as whole responses, to strengthen national and global health security.
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Introduction and Objectives or Purpose

Strong animal health systems are imperative in improving zoonotic disease outbreak responses. In Cambodia, veterinary services are 
often inaccessible and rarely used by smallholder livestock producers. This study aims to provide evidence to strengthen the animal 
health system in Cambodia by identifying accessibility and the frequency of use of animal health services by smallholders, determin-
ing the roles that different veterinary service providers play in animal health, and investigating factors that contribute to smallholders’ 
decisions to use animal health services

Methods

We conducted 30 key informant interviews and 1,528 household surveys with smallholder livestock producers across ten provinces 
of Cambodia to investigate access and patterns of use of different animal health service providers, namely, village animal health 
workers (VAHWs) and veterinarians. We expect these providers are substitutes, so we used a multivariate probit model to allow for 
correlations across the smallholders’ choices of service provider use.

Results or Focus

Less than half of respondents reported having access to any service provider, and only 18.5% reported using any service provider 
in the last year. We find that VAHWs are more active in preventive procedures than veterinarians, who are more involved in curative 
treatments. Specific determinants of whether or not to seek care only slightly varied between VAHWs and veterinarians. Households 
with access to credit, raising cattle and having access to multiple service providers were all more likely to use any veterinary services. 
Conversely, raising poultry made households less likely to use veterinary services.

Conclusion or Scope

Cambodian Smallholders have low access to and use of veterinary services. The use of technology and VAHWs can play an essential 
role in filling the gap in access, particularly in preventive care and disease surveillance to mitigate future zoonotic disease outbreaks. 
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Introduction and Objectives or Purpose

Rapid and reliable screening tools are needed to effectively prevent or manage outbreaks. PCR and Rapid Antigen Tests 
(RAT) fail to combine those characteristics. We have previously demonstrated that COVID-19 detector dogs (CDDs) can detect 
Volatile Organic Compounds in the perspiration of persons infected with SARS-CoV2 and accurately discriminate between SARS-
CoV-2 infected and non-infected individuals with an overall Diagnostic Sensitivity (DSe) of 96.2% (95%CI: 94.9%-97.3%) and an 
overall Diagnostic Specificity (DSp) of 98.8% (95%CI: 98.49%-99.0%) in controlled settings.

Methods

Here, we evaluate the fitness-for-purpose of CDDs in two deployment settings: Adelaide airport using axillary perspira-
tion on 2 minutes gauzes and Lyell McEwin Hospital via live detection. We estimated CDDS’ ancillary attributes (i.e. invasiveness, 
ease-of-use, throughput capacity, turn-around time) and public acceptance (the number of people who opt-in vs opt-out). In both 
settings, four dogs were conditioned to give a sit and stare response when finding a patient with an active infection of SARS-CoV2 
regardless of the presence or absence of symptoms. Testing and quarantine regimes, at the airport and hospital, by PCR and/or 
RAT tests, were not altered by CDDs’ results.

Results or Focus

12% of the passengers at the airport and 94.29% of the hospital’s patients opted-in. CDDs’ response was immediate in 
both settings, but turn-around time exceeded 10 minutes at the airport. Live screening at the hospital was fast, and non-invasive but 
required a high level of dog training and expertise from dog handlers to maintain CDD’s accuracy and focus. Samples’ collection 
and management made the screening process unfit for purpose at the airport. 

Conclusion or Scope

Ancillary attributes of CDDs make this tool fit-for-purpose to screen individuals live. CDDs’ diagnostic accuracy and precision in com-
parison to RAT and PCR tests are the focus of another study but maintaining dogs’ stamina and diagnostic accuracy while performing 
a repetitive task required constant work in both settings. 
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Introduction and Objectives or Purpose

Nipah virus (NiV) is an emerging bat-borne virus causing fatal encephalitis outbreaks. Until 2020, Bangladesh reported 319 NiV cases 
with >70% mortality. Amidst the COVID-19 pandemic, A multidisciplinary team investigated four suspected NiV spillover events in 
three districts of Bangladesh between 2021 and 2022 to identify the source, behavioral risk practices, and environmental exposures.

Methods

We investigated and collected epidemiological, behavioral, and ecological data from communities and biological specimens of bats. 
We sampled 60 bats per outbreak and environmental pool urine samples (N=314) from seven bat roosts within 10km radius of out-
break’s epicenter. The bat samples were tested for NiV by real-time RT-PCR and consensus PCR assay targeting RDRP genes of 
paramyxovirus (PMV) to detect known and novel PMV and to screen serum using multiplex Luminex assay for henipavirus panel.

Results or Focus

We did not detect NiV in real-time RT-PCR in bat samples; however, we found 04 urine samples positive for Nipah henipavirus and 
Hendra henipavirus in consensus PCR assay. In Luminex assay, results stated the seroprevalence of NiV was 15.18% (34, CI: 
10.74%-20.56%), and Hendra virus was 1.3% (3/224), Cedar 13% (3/224), Mojiang 0.9% (2/224) and Kumasi virus 1.3% (3/224). 
The behavioral investigation showed that participants have habit of drinking raw date palm sap 73.06% (CI: 67.04%-78.51%), eating 
half-eaten fruits 17.96% (CI: 13.36%-23.35%). Moreover, around 47% of the respondents have date palm trees in their household; 
74.78% are nursing.

Conclusion or Scope

Serological and virological data showed diverse henipavirus circulating Pteropus medius bats. The high density of date palm trees 
and having habits of drinking raw sap and eating half-eaten fruits in the outbreak communities; drinking contaminated raw sap was 
possibly the source of NiV infection. We recommend stringent one health surveillance and awareness campaigns in high-risk com-
munities to reduce human-bat interactions and minimize spillover of bat-borne virus to humans.
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Introduction and Objectives or Purpose

Background: The ability to prevent, detect, and respond to emerging public health threats requires a focus on One Health compe-
tencies.  As countries struggle to respond to the ever-increasing number of complex emergencies, competency-based education 
(CBE) and training models grounded in One Health (OH) principles are increasingly necessary to ensure health worker efficacy and 
interdisciplinary work. Despite its significance, educational institutions have limited CBE systems and capacity.

Objectives: To demonstrate an OH CBE, training and assessment program using experiential learning strategies including simula-
tions that require application of OH approaches. 

Methods 
ICAP at Columbia University, in collaboration with the secretariats of Africa OH University Network (AFROHUN) and Southeast 
Asia OH University Network (SEAOHUN), facilitated two regional workshops in May 2022. The four-day training of trainers (TOT) 
curriculum included the use of backward design curriculum development; competency-based assessments; stage-based matu-
rity models; and hands-on experiential learning and assessment through simulation-based exercises. The TOT targeted faculty 
members to advance OH CBE. University-specific action plans were developed to guide future assessment of CBE implementation.  
Kirkpatrick’s Model was used to evaluate the training program. 

Results or Focus 
Forty-three participants, 21 from 8 Africa and 22 from 7 Southeast Asia attended the training. 93% (n=40) of participants who com-
pleted pre-and post-tests showed a significant increase in knowledge (t-test, p<0.00. Of 34 (79%) participants who completed the 
training survey, 30 (88%) of them strongly agreed that the training was relevant or very relevant to their daily responsibilities, and 
32 (94%) reported that they were somewhat or extremely likely to apply the learning in their current setting.  

Conclusion or Scope 
There was a significant increase in knowledge and clear motivation to implement CBE by the end of the TOT.  We will assess 
progress on CBE implementation across the networks.  Future efforts to assess the outcome and impact of OH-specific CBE are 
encouraged given emerging global health threats.   

Keywords: CBE, OH, Experiential Learning, simulation exercises 
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Introduction and Objectives or Purpose

Cutaneous Anthrax (CA) is reported sporadically in Bangladesh. In July 2022, 9 suspected human-cases of CA following slaughtering 
of a sick cow were reported from a sub-district of Northern Bangladesh which is not under Anthrax surveillance. An outbreak response 
team was deployed to identify risk exposures, determine magnitude of outbreak and recommend effective control and prevention 
strategies.

Methods 
A descriptive epidemiological survey conducted from 17th July-10th August 2022 among those involved in slaughtering and receiv-
ing portions of infected raw meat. Cases were identified through hospital record and active community search. Suspected case 
was defined as resident of reporting sub-district having cutaneous lesions (e.g., papule, vesicle, or eschar) between 6th July-10th 
August 2022. Suspected-cases were confirmed positive for Bacillus anthracis by RT-PCR. The risk exposure and knowledge as-
sessed through a semi-structured questionnaire. Swab and blood specimens collected from cases and tested.       

Results or Focus 
Among 265 exposed persons, 11 suspected cases (male 56%). Attack rate was 4%. Median age of suspected-cases was 32 
(Range:23-60) years. Epidemic curve indicates single point-source exposure which coincide with 6th July 2022 (disease cow was 
slaughtered). Median incubation period was 6 days (Range:1-11days). Seven (64%) cases were exposed during raw meat han-
dling. Eschar found in 9(82%) cases, mostly distributed in upper-limb (45%). Laboratory results revealed that 36% (4/11) were 
PCR positive for B. anthracis. Eight (73%) cases were treated with antibiotics. Slaughtered cow and other cattle of the area found 
non-vaccinated. No history of heavy rainfall or flood found before outbreak.

Conclusion or Scope 
The investigation finding indicated that the outbreak may cause by handling raw meat of a non-vaccinated cow in bare-hand. We 
recommended awareness program, ring vaccination, extensive reservoir study both in animal and environment in “One Health 
approach”. Inclusion of sub-district in ongoing Anthrax surveillance is also needed to prevent future Cutaneous Anthrax outbreak. 
 

Keywords: Anthrax, Bangladesh, Descriptive
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Introduction and Objectives or Purpose 
Individual participant data meta-analyses (IPD-MAs) have a number of benefits over standard aggregate data meta-analyses, 
including the consideration of additional participants and follow-up time as well as joint consideration of study- and subject-level 
heterogeneity for improved diagnostic and prognostic model development and evaluation. However, IPD-MAs are resource-in-
tensive and require careful budgeting of time from data contributing groups, a dedicated management team, a diversity of exper-
tise, clearly documented data sharing and authorship agreements, as well as consistent and clear communication. In addition, 
compared to IPD-MAs of well-described pathogens, IPD-MAs conducted in response to emerging or re-emerging pathogens i.e., 
COVID-19, Zika, and Ebola, are especially challenging given the higher levels of heterogeneity in study enrollment, exposure and 
outcome definitions as well as ascertainment of the exposure, confounders, and outcomes. To help with the management of IPD-
MAs of emerging pathogens, we present a toolkit that contains a suite of templates that cover the entire IPD-MA process from study 
recruitment to retrospective harmonization and publication. 

Methods

The toolkit was developed and refined through our work over the last 15 years on multiple multinational IPD-MA projects, including 
the DEPRESSD, Zika Virus Individual Participant Data, and ReCoDID Consortia. The toolkit’s templates have been published and 
are downloadable from OSF (DOI: 10.17605/OSF.IO/3FXVY). 

Results or Focus 
The toolkit contains budget and Gannt chart templates, job announcement templates, adaptable data sharing and authorship 
agreements and surveys, email templates, project management and data harmonization-related spreadsheets, as well as standard 
operating procedures for IPD-MA-related tasks including harmonization (Figure 1). 

Conclusion or Scope

The elements of the toolkit are meant to provide a starting point for many common IPD-MA tasks and should be adapted according 
to the IPD-MA’s specific research question, context and outcome(s) of interest. Our hope is that the toolkit will help to expedite the 
development and management of future IPD-MAs of emerging pathogens.
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Introduction and Objectives or Purpose

The emergence and re-emergence of zoonoses in the last decade has brought to the fore of global health policy discourses the 
importance of advancing cross-sectoral collaboration as a plausible pathway for effective disease prevention and control. Within this 
purview, the One Health approach is widely recognised as a useful conceptual vehicle to foster collaborative relationships between 
institutional networks and actors operating at the human-animal- environmental interface. There is widespread recognition that the 
operationalisation of One Health approach is fraught with several challenges, particularly in LMICs. Despite this, there is dearth of 
empirical research on the institutionalisation processes and networks, which govern decision-making with respect to zoonotic dis-
eases and how the vicissitudes of power dynamics in disease system shape outcomes in terms of cross-sectoral collaboration and 
ultimate disease control measures.

Methods

Through a qualitative network analysis of published sources on OneHealth stakeholders and multi-scale (national-state-district level) 
key-informant interviews (n=25) with policymakers, disease managers and experts, this paper characterises the institutional networks 
involved in the surveillance, control and management of zoonoses in India, and considers how issues of structure and agency vary 
across scales.

Results or Focus

A subsequent analysis of the stakeholder power within the human-animal-environment interface underscores the misconceptions of 
considering cross-sectoral collaboration under One Health as a technical matter involving the navigation of trade-offs and calls for 
renewed focus on the political aspects of One Health institutionalization.

Conclusion or Scope

Altogether our findings highlight the importance of prioritising the underlying institutional, socio-cultural barriers (including power-lad-
en professional hierarchies) in a bid to overcome entrenched public-health centered, top-down zoonoses management hegemonies 
that limit cross-sectoral OneHealth implementation in practice.
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Introduction and Objectives or Purpose

The increasing inclusion of One Health principles in public health agendas in Australia raises the urgent need for integrated national 
microbial genomic surveillance. However, the independent operation of human health, animal health and environmental sectors 
precludes simple harmonised and collaborative surveillance. Escherichia coli is a quintessential One Health organism that colonises 
and infects humans, animals and contaminates food and natural environments. We collated a retrospective cross-sectoral dataset 
to demonstrate the value of such a surveillance system and inform the development of a One Health national platform for E. coli 
genomic epidemiology.

Methods

A genomic dataset comprising 4,891 E. coli isolates from Australia were collated from in-house datasets and public databases. Pre-
dominantly of human origin, samples from livestock, companion animals, wild animals, environmental, and food sources were also 
represented. Following genome assembly and quality control protocols, in-silico genotypic and phylogenomic analyses were used to 
characterise the genomes and identify inter and intra-sectoral themes.

Results or Focus

This dataset provides a surrogate for, and allows us to examine the utility of, an established multisectoral One Health genomic surveil-
lance system. Genotypic analysis provided baseline data on antimicrobial resistance gene carriage while phylogenetic analysis high-
lighted inter-source transmission events. While important insights have been gained, notable biases influence the wider applicability, 
such as the over-representation of clinical isolates. Limited sampling from environmental, food and waste sources potentially hinder a 
deeper understanding of associations concerning community acquired infections and comprehensive understanding of antimicrobial 
resistance, pathogen evolution and zoonoses. Addressing these knowledge gaps will enable formulation of a framework to improve 
prospective genomic surveillance.

Conclusion or Scope

The results of this study will contribute to the development of a multisectoral prospective national One Health surveillance system 
in Australia. Stakeholder engagement with a participatory approach will ensure the creation of a framework that it is of benefit to all, 
safeguarding a sustainable and healthy future.
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Introduction and Objectives or Purpose

The One Health Intelligence Scoping Study (OHISS),  has been conducted by the Quadripartite alliance (FAO, UNEP, WHO, WOAH) 
to identify opportunities to strengthen operational One Health Intelligence (OHI), ensuring that all relevant intelligence information 
from the ecosystem, animal and human health is effectively shared to improve global health security.

Methods

OHISS conducted several foundational activities, including: (i) a literature review of OHI systems or networks available globally, and 
their contributing lessons (ii) an identification of OHI systems or best practices ongoing or under development at national level (iii) an 
assessment of OHI systems within the Quadripartite organizations (iv) a hazard analysis to provide a rapid and high-level illustration 
of the risk landscape.  

Results or Focus 
A set of requirements for global OHI were proposed, to design a technical framework for a joint Quadripartite approach to opera-
tional OHI– the Global One Health Intelligence System (GOHIS). Once implemented, GOHIS will connect, add value to existing 
data, and make specific outputs available for different objectives. In the modular architecture proposed, dedicated, fit-for-purpose 
applications will drive the connection to existing processes. The development of the framework, one application at a time, focusing 
on the operational needs of specific OHI activities, will provide a data-fed, needs-driven development approach. A flexible architec-
ture is proposed to ensure that the system is viable in the long term, capable of evolving to changing stakeholder needs, and allows 
for collaborations with external initiatives or countries. 

Conclusion or Scope 
GOHIS aims to amplify existing OHI capabilities and facilitate their connection, rather than replacing or creating new silos of infor-
mation. Improved technical harmonization of Quadripartite activities provides opportunities for improved collaboration on OHI and 
hence will contribute to current efforts to improve early warning to global health threats.
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Introduction and Objectives or Purpose 
The scope of One Health (OH) is large and different sectors will approach it with different perspectives and priorities. The needs 
of OH intelligence users will relate to the hazards and associated risk questions they must address. While this may be specific to 
certain jurisdictions and sectors, a shared understanding of the riskscape of OH will provide a foundation to improve intersectoral 
exchange of information and build appropriate intelligence systems.

Methods 
As part of the Quadripartite OH Intelligence Scoping Study (OHISS), key OH hazard categories were identified and analyzed using 
an all-hazards approach. Four example categories were then chosen from those considered a high priority by the Quadripartite 
organizations, and a multidisciplinary method was tested for mapping risk pathways and associated drivers, impacts, vulnerabilities, 
and critical monitoring points. In June 2022, 273 subject matter experts were gathered in a series of workshops to provide a rapid 
and high-level illustration of this method using risk bowtie diagrams.

Results or Focus 
The Quadripartite identified 17 categories of OH hazards, including those that are biological, chemical/radiological, meteorological/
hydrological, and environmental. Categories were broad enough to include unknown hazards. Bowtie diagrams were completed on 
four categories: 1) epidemic and emerging zoonotic diseases, 2) antimicrobial resistant micro-organisms, 3) contamination of water 
and soil from chemical fertilizers/pesticides, and 4) non-zoonotic animal diseases affecting food security. Many critical monitoring 
points (e.g., human/animal waste, wildlife health) and barrier breakdowns (e.g., lack of biosecurity, poor vaccination) were identified 
along the pathways, as well as links between bowties.

Conclusion or Scope 
The ideal operational OH intelligence system needs to have the flexibility to support multiple different risk questions related to 
different types of hazards, including unknown hazards. Those looking to gather and use OH intelligence should follow a risk-based, 
iterative process of defining the problem and determining critical monitoring points and associated data sources.
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Introduction and Objectives or Purpose

Next Generation Sequencing (NGS) is being used for genomic surveillance to identify the variants of SARS-CoV-2 circulating in 
communities at a particular time. Consistently accumulated genomic sequences on open-access global platforms are utilized by 
the research community to infer comparative analysis for effective genomic examination of the evolving SARS-CoV-2 strains. This 
is crucial to understand how SARS-CoV-2 variants may impact public health. Socioeconomic inequalities substantially impact the 
ability to sequence SARS-CoV-2 strains and undermine a developing country’s pandemic preparedness, quickly and continuously. In 
particular, the LMICs face additional challenges in the establishment, maintenance, and expansion of genomic surveillance.

Methods

We present our experiences of establishing a genomic surveillance system at country’s largest private hospital. Despite being at a 
leading health sciences research institute, we encountered major challenges while establishing technological frameworks in-house. 
These were related to the collection of standardized contextual data for SARS-CoV-2 samples, procurement of sequencing reagents 
and consumables, challenges with library preparation, sequencing, consensus genome generation and submission of high-quality 
SARS-CoV-2 genomes. CZ ID consensus genome pipeline was implemented to analyze sequenced samples. High-quality SARS-
CoV-2 genomes were submitted to INSDC and GISAID. Phyllosurveillance map was deployed on Nextstrain to monitor the genomic 
epidemiology of SARS-CoV-2 in Pakistan.

Results or Focus

During the implementation of bioinformatics pipeline, several technical roadblocks ensued which were discussed and resolved by 
collaboration with the Public Health for Genomic Epidemiology (PHA4GE) consortium. All genome sequences were then deposited 
on open-access platforms in line with the best practices. Subsequently, these efforts culminated in deploying the first SARS-CoV-2 
phyllosurveillance map of Pakistan as a Nextstrain build (updated after every 2-3 weeks).

Conclusion or Scope

Our experience offers lessons for the successful development of Genomic Surveillance Infrastructure in resource-limited settings 
struck by a pandemic.
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Introduction and Objectives or Purpose

The Tripartite (WHO, WOAH, and FAO) recognizes that many determinants of health outcomes are outside of the human health 
sector. The implementation of coordinated multi-sectoral One Health surveillance solutions to support timely data sharing between 
sectors is essential to rapidly identify disease events.  Data from human, animal, environmental and other relevant sectors should be 
included in a coordinated surveillance system to support disease prevention, detection, response and mitigation.

Methods

Challenges for countries seeking to adopt a coordinated One Health surveillance system include determining how to structure the 
proposed system and determining if quality data exists within the individual sectors that can be utilized for coordinated surveillance.  
Many countries also struggle to determine best methods to establish a system that is sustainable within their government organization 
and funding structure.

The One Health Surveillance Readiness and Requirements Tool (OHSRRT) was developed to determine country readiness and 
gather requirements to develop a One Health surveillance system based on defined critical success factors.

Results or Focus

The prototype of OHSRRT was successfully piloted in Uganda in July 2018. The tool includes a stakeholder engagement guide and 
questionnaire, data collection and characterization sheet, and a landscape assessment.  The tool is structured so the results collected 
can be used to determine functional requirements for an operational One Health surveillance system.

Conclusion or Scope

Multi-sectoral information exchange is essential to build capacity, enhance situational awareness, and support Global Health Security 
while building trusted relationships and improving communication and collaboration across disciplines. Building upon the OHSRRT 
tool’s initial success, and the recommendations and findings from the joint Tripartite Surveillance and Information Sharing Operation-
al Tool (SISOT) working group, the Johns Hopkins Applied Physics Laboratory plans to evolve the existing OHSRRT prototype into 
an open-source, electronic tool that countries can easily access and utilize to help establish a functional coordinated surveillance 
solution.
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Introduction and Objectives or Purpose

After the first human infection of avian influenza A subtype H5N6 virus was reported in Lao People’s Democratic Republic (PDR), 
in 2021, Avian Influenza (AI) surveillance in Live Bird Markets (LBM) was scaled up. The surveillance objectives were (1) to monitor 
subtypes and genetic characterization of AI viruses circulating across the country, (2) to detect potential zoonotic AI viruses, and (3) 
to identify potential pandemic viruses at the wildlife-livestock-human interface.

Methods

From January till July 2022, monthly sampling was conducted in 1 LBM in 12 high risk provinces of the 18 provinces in the Lao PDR. 
A total of 4,920 oropharyngeal swabs from poultry and environmental swabs were screened for influenza A viruses by real-time re-
verse-transcriptase polymerase chain reaction (rRT-PCR). Virus isolation was attempted on selected samples, of which hemaggluti-
nin (HA) and neuraminidase (NA) genes were sequenced.

Results or Focus

During the sampling period, avian influenza A was detected in 8 of the 12 provinces. Subtype H5N1 was detected 88 times (preva-
lence 1.8%) in all 8 provinces. Subtype H9 was detected 26 times (prevalence 0.5%) in 2 provinces. Subtype H5N6 was diagnosed 
6 times (prevalence 0.1%) in one province, bordering the People’s Republic of China. Virus isolation and sequencing is ongoing.

Conclusion or Scope

The prevalence of HPAI viruses detected in LBMs in Lao PDR was not significantly different from that previously reported in neigh-
boring countries. Despite numerous attempts to reduce public health threat from HPAI H5N1 and H5N6, the viruses are maintained in 
the poultry population. To minimize the risk of HPAI in both poultry and humans, we recommend continuous monitoring of viral loads 
and viral strains in the environment, safer value and production chains, and research on more effective antigenic vaccines.
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Introduction and Objectives or Purpose 
In Vietnam, breeding and raising a wide range of wildlife species in captive wildlife facilities (CWFs) are common practices.

Methods 
We conducted surveys and developed software to create a captive wildlife facilities management (CWFM) system. This data-
base provides up-to-date information on the distribution of CWFs, the number of species, and individuals according to the level of 
protection outlined by the government and the Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES) categories

Results or Focus 
CWFs were located in all provinces and regions, but differed in distribution, number of species and individual animals. The Mekong 
River Delta region recorded the highest number of CWFs (35.3%) and the highest number of animals (43.1%). In 2021, 95 species 
in the CITES Level 1 protection group were being raised at 1,824 CWFs; 137 species in 4,554 CWFs in Level 2; and 139 species 
in 1,499 CWFs in Level 3. The overall number of CWFs in 50 provinces decreased by a negative compound annual growth rate of 
-7.2%. It is crucial to continue to monitor the changing dynamics of CWFs to manage and trace animal origins, generate more evi-
dence to understand and develop guidelines for breeding and raising practices,  facilitate market connections for registered CWFs, 
reduce fraudulent practices, and assess the risk of disease transmission from zoonoses originating from wildlife to minimize public 
health impact.

Conclusion or Scope 
We recommend periodic compulsory reporting of CWF activities using the CWFM system. We also suggest that information about 
CWFs needs to be shared publicly so that community members are aware of  CWF activities and can participate in monitoring 
them.
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Introduction and Objectives or Purpose 
Water contaminants including bacteria and heavy metals can adversely impact animal and human health. Heavy metals can be 
toxic to aquatic organisms and humans and can accumulate in food chains. Bacterial contamination from human and animal waste 
in water sources also poses health threats to humans and animals. To understand potential exposure to contaminants in drinking 
water sources, and shared pathogens. We examined water quality in drinking water sources, and investigated pathogen sharing at 
the human-animal-environment interface in rural communities of Rwanda.

Methods 
We collected 47 water samples from these sources in Karongi District in August 2021, and January 2022. We measured basic wa-
ter quality parameters (PH, temperature, conductivity, TDS, and salinity) in the field using a portable water quality meter. Using Coli-
lert test kits, we assessed total coliform bacteria and E. coli in water. Heavy metals, nitrates, and trace metals were analyzed. Fecal 
and water sample culturing for shared zoonotic pathogens (Campylobacter, E.coli, and Salmonella).

Results or Focus 
Non-metallic compounds and most trace metals across water sources were below WHO and U.S. Environmental Protection Agency 
potable water safety guideline values. However, iron and manganese levels exceeded recommended values across sites. High coli-
form bacteria detected in surface water samples (53.33%), followed by household water samples (20%). No fecal indicator bacteria 
were detected in public taps. 90% of livestock & water samples were positive for E.coli and Campy by culture.  

Conclusion or Scope

Our results highlight the need to investigate the sources of high iron and manganese and DNA whole genome sequencing (WGS) 
from isolates to define population structures of shared pathogens. Furthermore, promote outreach on bacterial contamination in 
drinking water sources and home storage containers in rural Rwanda. 
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Introduction and Objectives or Purpose

The One Health strategic plan in Tanzania highlights limited data on the burden of human brucellosis. Brucellosis is expected to be 
more prevalent in rural, pastoralist communities given the disease transmission patterns. This study sought to collect data on the 
testing and reporting practices of brucellosis at district health facilities in Arusha region, northern Tanzania.

Methods 
A total of 24 health facilities in Arusha region were included in the study. Retrospective data were extracted from facility record 
logbooks for every month from January 2012 to May 2018. A standard questionnaire was administered to capture information on: 
test procurement, costs and performance at health facilities. Generalised linear mixed models were used to evaluate associations 
between brucellosis testing, brucellosis positivity and fixed variables, with a significant p value of ≤ 0.05.

Results or Focus 
The probability of testing for brucellosis in health facilities was significantly associated with an interaction between the year of 
testing and facility ownership. The probability of brucellosis positivity among the tested population was significantly associated with 
the type of health facility, mainly hospitals and the district where testing was done. Five different Febrile Brucella Agglutination Test 
(FBAT) kits sourced from private distributors were used in all facilities. Testing protocols were highly variable across facilities as was 
kit use in different facilities, based on availability.

Conclusion or Scope 
A range of commercially sourced FBAT kits were routinely used for brucellosis testing in all the health facilities included in the 
study. The performance and quality assurance of these tests was done using varied protocols in different facilities, complicating the 
comparison and interpretation of test results and case reporting. This study highlights the need for development of a standardised 
brucellosis testing scheme in Tanzania.
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Introduction and Objectives or Purpose

Frontline In-Service Applied Veterinary Epidemiology Training (ISAVET) aiming at improving animal health workforce, is a four-month 
programme with 75% applied and 25% classroom training. Applied training is a home-based field work which has a three-month 
duration. The trainings lay foundation for theoretical and practical framework focusing on preparedness and response to diseases.

Methods 
Tanzania rolled out three training cohorts, cohort II carried from 29th September and concluded on 31st March 2022, had total of 25 
participants where 15 were men and 10 females coming from local government authorities, Veterinary investigation stations, animal 
health training institutions, Wildlife conservation authorities and Livestock research institutions. Field study topics chosen by trainee 
based on relevance to trainee’s workstation after consultation with their line supervisors. Where, three Bacterial diseases, eleven 
viral diseases, two antimicrobial residues, four mycoplasmas, one Endoparasite and four Protozoan diseases topics were chosen.

Results or Focus 
Studies showed, data collected at field level were useful in describing health issues. Analysis and interpretation of the disease in-
formation were helpful in taking informed decision on control measures, which was helpfully on early detection, rapid response and 
limited diseases spreading. Recorded anthrax case in human, livestock and wildlife, the seasonality of outbreaks and the distribu-
tion of diseases in wards of Ngorongoro district showed the potential of handling data in collaboration among different specialties 
as it has value for both human, animal, and environmental health. Evidence of drug residues in meat and milk, level of community 
awareness among livestock keepers was realized. Incidences of dog bites which has positive correlation with rabies were observed 
and indicated the need for information sharing among health sectors for proper follow up, case managements and designing mea-
sures that can be used to minimize human rabies.

Conclusion or Scope 
It was learned that handling health issues holistically, using a One Health approach is inevitable in the current world.
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Introduction and Objectives or Purpose 
Animal health epidemiology in Bangladesh is principally based on aggregate monthly reporting from upazila (sub-district) livestock 
offices. The aggregation of data at country level is an extensive process significantly reducing accuracy and timeliness. Pa-
per-based reporting is not only a large burden for government veterinarians, but also provides little support in accessing and linking 
relevant data. Introduction of disease monitoring and surveillance programs requires additional reporting. Integrated reporting is not 
possible and data analysis is difficult.

Methods

The Bangladeshi Animal Health Intelligence System (BAHIS) was developed for the Department for Livestock Services in 2019 
with funding from USAID and technical support from FAO’s Emergency Centre for Transboundary Animal Diseases. It consists of a 
desktop data-entry application and a server application for configuration, data access and visualizations. This modular open-source 
solution integrates with lab information management systems (LIMS) and enables Application Programming Interface (API), data 
exporting, and dashboarding. BAHIS allows deploying any number of modules, integrating with other solutions, including human 
health systems. Using the popular data platform KoBoToolbox and state-of-the-art application framework Electron.js, BAHIS builds 
on a wide expertise of the software community. 

 

Results or Focus 
BAHIS is designed around the concept of configurable projects allowing gradual movement of all reporting duties of veterinary 
services into the system without disrupting usual operations. Projects are built using multiple linked forms with connection to master 
data and external (e.g. laboratory) data. Currently, BAHIS provides patient registry, event investigation, biosecurity assessments, 
and environmental surveillance modules, demonstrating a wide range of applications. It is deployed in all 495 upazila livestock offic-
es. Data gathered by BAHIS enabled the first identifications of both lumpy skin disease and goat pox in the country.

Conclusion or Scope 
Many data gathering solutions are available, however BAHIS’ extendable configuration, focused on One Health, can uniquely ac-
celerate digitalisation and integration of animal health surveillance in many countries. 

Keywords: Animal health; BAHIS, Disease Monitoring and Surveillance 
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Introduction and Objectives or Purpose

This study was aimed to estimate the seroprevalence of Q fever and to identify the risk factors among workers who engaged in live-
stock hygiene and quarantine in Korea.

Methods 
Of 879 workers in Korean Livestock Hygiene and Quarantine Center, 616 were selected in proportion to the number of local work-
ers. From February to April 2022, total 616 sera of workers were collected, and Q fever antibodies (IgM and IgG in each Phase I 
and II) were measured by IFA method. For 80 cases with 1:32 or higher in the first test, the second sera were collected 3 weeks 
later. Presenting illness including medical history, detailed working history in farms and slaughterhouses, frequency of exposure to 
each livestock, and attitude & practice for Q fever prevention were also asked and surveyed at the same time. The diagnosis based 
on antibody titer followed the standards of Korean Disease Control and Prevention Agency

Results or Focus

Of the 616 workers tested for serum, 522 (84.7%) were male and 94 were female. The mean age was 36.7(±8.0) years. Confirmed 
acute Q fever cases were 4 (0.6%) by over 4 folds increasing of second titer. Suspected Q fever (acute or chronic) cases were 43 
(7.0%). The seropositive rate was higher in males (8.7%) than in females (1.1%), and increased significantly with increasing age 
(p<0.001). The higher the contact frequency with goats, the higher the Q fever antibody positivity rate (p=0.047), but this was not the 
case with cattle and pigs. Multiple logistic regression shows the working history of goat slaughterhouse (OR=14.0, 95%: 4.6,42.7), 
treatment of by-products from aborted animals (OR=2.8, 95%CI 1.3, 5.8) were significantly associated with confirmed and suspected 
Q fever.

Conclusion or Scope

In Korea, continuous monitoring and epidemiological investigations of goat slaughterhouses and goat farms are required to prevent 
Q fever among livestock workers.  

Keywords: zoonosis, Q fever, risk factors, seroepidemiology, surveillance
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Introduction and Objectives or Purpose

This analysis describes the epidemiology and characteristics of the 2022 monkeypox outbreak and public health response in Singa-
pore.

Methods

Suspect cases were notified to the Ministry of Health, assessed by infectious disease clinicians and confirmed by polymerase chain 
reaction. Symptomatic individuals were isolated, clinically managed, and positive samples sequenced. Contact tracing was performed 
to prevent further community transmission. Close contacts were quarantined and lower-risk contacts placed on phone surveillance.

Results or Focus

Singapore has recorded 15 monkeypox cases in the current outbreak, all men aged 25 to 59 years (median 36). Of these, 5 were 
imported and 10 were community cases with 9 being unlinked and one a close contact of another case. Of 60 close contacts quaran-
tined, two turned positive. No lower-risk contacts became cases.

Time from symptom onset to laboratory confirmation ranged from 2 to 14 days (median 6). Presenting symptoms included rash (n=9; 
60.0%), fever (n=4; 26.7%), headache (n=1; 6.7%), and anal discomfort (n=1; 6.7%). All cases eventually developed skin lesions 
and the majority developed fever (n=13; 73.3%). Less frequent symptoms included asthenia, lymphadenopathy, headache, and anal 
discomfort. All cases had at least one dermatologic or rectal specimen test positive and all were confirmed as West African clade; 
genome sequencing showed local case sequences were closely related.

Conclusion or Scope

In Singapore, all monkeypox cases were mild and occurred in men. Most community cases were epidemiologically unlinked, indicat-
ing possible transmission within the local community, and additional cases are expected over time.

This highlights the need for greater outreach and engagement of high-risk populations, focusing on case detection and disease pre-
vention. Concurrently, awareness must be raised in the general and healthcare communities to better understand monkeypox and its 
spread, address stigmatization of high-risk groups while reinforcing that anyone can be infected.
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Introduction and Objectives or Purpose

The emergence of Influenza A viruses (IAV) with pandemic potential from pig populations is of public health concern. A rapid trans-
formation in the swine industry, international pig movements, and the presence of multispecies farming in Southeast Asian countries 
may heighten such risks. The ‘PigFluCam+’ project aims to better understand influenza dynamics at the swine-human interface. Here 
we present findings from ongoing slaughterhouse surveillance in Cambodia, where IAV circulation in pigs has been poorly charac-
terized.

Methods

Fourteen slaughterhouses were recruited from four provinces in Cambodia, with monthly sampling since May 2020. Using a pre-cal-
culated sample sizes for different pig batch sizes, nasal swab and serum samples were collected from randomly selected pigs from 
all batches (a group of pigs from the same origin) that were present at the time of each visit. Information regarding pig origin was 
obtained using structured questionnaires. Nasal swabs were tested by real-time PCR, and positive samples subjected to sequencing 
and phylogenetic analyses. Logistic regression was conducted to identify factors associated with batch-level positivity.

Results or Focus

As of February 2022, 56 (1.7%) out of 3,402 individual pigs, corresponding to 37 (6.2%) of 597 sampled batches, tested PCR-positive 
for IAV M-gene. Batches from smallholders were less likely to test positive compared to those from commercial farms (Odds ratio: 
0.15, 95% CI: 0.02 – 0.81, p = 0.04). Findings from ongoing genetic and serological analyses will also be presented and discussed 
from a One Health perspective.

Conclusion or Scope

Pig sector intensification could have substantial impacts on IAV ecology and evolution in Cambodia. A cross-national and sector-wide 
approach, including engagement of commercial pig companies, is required to integrate IAV surveillance into routine activities in coun-
tries considered a hotspot for IAV circulation. We will share the lessons learnt through our One Health project, and discuss challenges 
and opportunities.
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Introduction and Objectives or Purpose 
Interactions between humans and animals in the process of hunting, selling and consuming wild animal meat raises public health 
concerns, yet perception of health risks is often low. In Lao markets 23% of wildlife meat vendors said their produce could transmit 
disease, and 86% did not consider their health was at risk from their occupation. To understand the risks associated with exposure 
to wild animal meat, we conducted a one-year longitudinal serosurvey of market vendors to characterise the frequency of sero-
positivity and seroconversion to three endemic zoonotic bacterial pathogens in Laos: Rickettsia typhi, Orientia tsutsugamushi, and 
Leptospira spp.

Methods 
150 vendors in three markets, selling vegetables, farmed meat or wildlife meat (and combinations thereof) consented to provide 
a blood sample up to three times between March 2017 and June 2018. Samples were tested for the presence of IgG against the 
target pathogens.

Results or Focus

Twenty individuals (13.3%; 95% CI: 8.5–20.1) sero-converted for at least one pathogen during 15 months. The prevalence of 
anti-Leptospira IgG across all occasions was 12.0% (95% CI: 7.5-18.6), whilst against R. typhi was 24% (95% CI: 17.6-31.8) using 
ELISA and 12.7% (95% CI: 8.0-19.3) by IFA. Anti-O. tsutsugamushi IgG prevalence was 20% (95% CI: 14.1-27.5) using ELISA and 
12% (95% CI: 7.5-18.6) using IFA, and significantly differed between vendor types (p=0.047), with vegetable and wild meat vendors 
(21.7% and 27.3%, respectively) having higher prevalence than farmed meat vendors (8.5%).

Conclusion or Scope 
A significant number of vendors seroconverted (~10% per year) for key endemic zoonotic bacterial pathogens, which are often 
detected in wild vertebrates. The pattern of seropositivity suggests links with what the vendor sells and warrants further investiga-
tion to identify transmission pathways between wildlife and humans, and the risk attributable to wildlife trade and consumption and 
different practices along the supply chain.
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Introduction and Objectives or Purpose

Pteropus medius fruit bats, the reservoir host of Nipah virus can directly contaminate the raw date palm sap with their saliva and 
urine. Fresh raw date palm sap consumption early in the morning in the winter is a common practice in rural Bangladesh. In 2011, the 
government of Bangladesh recommended that people not drink raw date palm sap. We aimed to assess the pattern, frequency and 
trend over time of raw date palm sap consumption and bat exposure in Bangladesh.

Methods 
During 2013-2016, we conducted repeated cross-sectional surveys of a nationally representative sample of 10,002 households 
from 1,001 randomly selected urban and rural communities. Household members were interviewed about consumption of raw date 
palm sap and their exposures to bats in the past month.

Results or Focus

Throughout the country, 7% of respondents (7.5% in rural areas, 5% in urban areas) reported that at least one household member 
consumed raw date palm sap in the past month in the winter (November-April). The highest consumption was reported during Jan-
uary (16%) and February (12%). Date palm sap consumption was higher in Khulna (17%; p<0.001) and Rajshahi (13%; p<0.001) 
compared to other divisions (1.6%-5.6%). The proportion of households in which at least one person reported drinking raw date palm 
sap during 2013-14 was 11%, 5.5% during 2014-15 and 4.6% during 2015-16 (χ2=52 for trend test, p<0.001); a decrease was ob-
served in most divisions. Fifty-two percent of households reported observing bats close to their households and 0.5% reported direct 
contact with bats.

Conclusion or Scope 
Date palm sap consumption decreased throughout Bangladesh from 2013 to 2016, although the reasons for the year-to-year 
changes in sap consumption remain poorly understood. This reduction would decrease the risk of human Nipah infections. Contin-
ued monitoring of sap consumption could guide interventions to further reduce risk, including targeting interventions toward those 
areas with highest consumption.
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Introduction and Objectives or Purpose 
Zoonotic disease outbreaks regularly occur within Myanmar and at its borders partly due to insufficient knowledge of behavioral 
risks, hindering participatory surveillance and reporting. To explore behavioral mechanisms of spillover in Myanmar, we aimed to 1) 
evaluate the details around animal contact and types of interaction, 2) assess the association between self-reported unusual symp-
toms (i.e., any illness or sickness that is not known or recognized in the community or diagnosed by medical providers) and animal 
contact activities, and 3) identify the potential risk factors including behavioral practices of self-reported illness.

Methods

Participants were enrolled at two community sites in Southern Myanmar (n = 708). A behavioral questionnaire was administered to 
understand participants’ animal exposures, behaviors, and self-reported illnesses.

Results or Focus 
Compared to participants who did not have any unusual symptoms, participants who had unusual symptoms in the past year were 
significantly more likely to have sold dead animals (OR = 13.6, 95% CI: 6.8-27.2), raised animals (OR = 3.4, 95% CI: 2.3-5.0) 
and eaten sick animals (OR = 4.4, 95% CI: 3.0- 6.4) in the same year. The association remained significant when adjusted for age, 
education and primary livelihood activities. Females had higher odds of reporting self-reported unusual symptoms than males, 
and those involved in crop production, animal production and other animal-involved occupations are more likely to have reported 
unusual illness than those in non-animal related occupations. 

Conclusion or Scope

We reported the significant associations between self-reported unusual symptoms among participants and participants’ animal con-
tact activities as well as evidence of potential risk factors of self-reported unusual symptoms. The largest part of surveillance data in 
the region have been focusing on virological results while epidemiological and behavioral investigations have been lacking and poorly 
understood. Our findings contribute to much needed human behavioral data for targeted interventions and strategies to prevent zoo-
notic disease transmission at human-animal interfaces.
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Introduction and Objectives or Purpose 
The reticulated python (Malayopython reticulatus) is a non-venomous snake species in Indonesia harvested from the wild for their 
meat and skins. Poor sanitation and absent biosafety and biosecurity management in processing facilities and wet markets may 
expose handlers and the interface environments to transmission of zoonotic pathogens. Our study aims to identify zoonotically im-
portant bacterial pathogens by isolation as well as screen other potentially pathogenic bacteria through a metagenomic approach.

Methods 
Animal and environmental sampling were conducted twice during 2019 in python slaughter houses in Palembang, South Sumatera 
and once in 2022 in several wet markets in North Sulawesi. A total 35 samples were collected, and 10 samples were positive using 
Salmonella Isolation Transwab (Medical Wire, UK).

Results or Focus 
Out of this, seven bacterial isolates were respectively identified as Salmonella enterica subsp. enterica serovar Typhimurium (n=2), 
Salmonella enterica subsp. enterica serovar Typhi (n=1), Citrobacter freundii (n=1), Citrobacter europaeus (n=1), Citrobacter mur-
liniae (n=1), and Edwardsiella hoshinae (n=1) based on 16S rRNA gene sequencing. The fourth sampling in several wet markets 
will be conducted in September 2022 and along with other samples obtained , the microbial community in python and environmen-
tal samples will be analysed through Nanopore 16S rDNA amplicon sequencing to screen for zoonotic bacteria.

Conclusion or Scope

Detecting the presence of pathogenically important bacteria will contribute to the understanding of the potential for transmission of 
zoonotic pathogens from wildlife, and inform on improved processing and food safety practices in the bushmeat trade.
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Introduction and Objectives or Purpose 
India is a hotspot for emerging zoonoses. The USAID-funded PREDICT-2 project was designed to develop capacity in EID hotspots 
for detection of known and potentially zoonotic viruses in wildlife, livestock, and people, and to better characterize risk of human 
exposure to these viruses. Through targeted sampling for viruses with zoonotic potential at human-animal interfaces, the project 
sought to understand risks and drivers for transmission.

Methods 
Sixty-five patients from the Primary Health Centre (PHC) in Maharajganj district, Uttar Pradesh, a northern state of India, were pur-
posively enrolled, based on the clinical presentation of unexplained acute encephalitis, severe acute respiratory illness, or hemor-
rhagic fever. We collected clinical specimens (blood/nasal swab) and administered a pre-validated behavioral questionnaire. Spec-
imens were tested using broadly reactive, family-level consensus PCR protocols for five viral groups: paramyxoviruses, filoviruses, 
coronaviruses, influenza viruses and flaviviruses, and the questionnaire collected information on demographics, health beliefs and 
behaviors, animal contact, and travel.

Results or Focus 
We detected six known viruses from 129 samples of 65 participants, including Coronavirus 229E (6 individuals), Human parainflu-
enza virus 1 (11), 2 (3) and 3(6), Influenza A (22), and West Nile virus (3), including instances of co-infection. Participants common-
ly had contact with rodents, birds, dogs, cats, and bats in the home, and with cattle around the home. Participants reported seeking 
medical treatment from both hospitals and indigenous medicine, as well as uncertainty about the potential cause of their illness.

Conclusion or Scope 
All viruses detected were known human pathogens, and though West Nile is zoonotic, our study was not designed to understand 
risk factors for vector-borne viruses. Nonetheless, this study sheds light on behaviors associated with animal contact in rural Uttar 
Pradesh that could increase the risk of exposure to zoonotic viruses. Better understanding exposures can inform future studies and 
intervention design, contributing to early detection of spillover and prevention of zoonotic disease threats.

Keywords: Emerging infectious diseases, India, zoonosis, human-animal interface, surveillance 
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Introduction and Objectives or Purpose

Indonesia is recognised as one of the hotspot countries for emerging infectious diseases (EID) and potential zoonotic diseases 
(PZD). The intersection of trade and food value chain interactions at the livestock, wildlife and human interface is one of the main 
drivers of spillovers of zoonotic diseases. Bushmeat trade and encroachment of peri-urban development into wildlife habitats also 
contribute to increased risks. Many studies have linked wildlife to viral disease outbreaks in people at such interfaces, which also 
impact global animal and human health and national economic security. We describe here a pilot wildlife and eDNA EID surveillance 
study to investigate the viromic landscape and to monitor the risks of transmission and dissemination of potential EIDs and PZDs. 

Methods 
We conducted longitudinal wildlife and environmental sample surveys in several wet markets in North Sulawesi and bird markets in 
East Java, Indonesia. Sampling will be performed at the same sites four times per year with the second such sampling completed 
to date in 2022, the first year of study. Targeted wildlife have included bats, rodents, wild and domesticated pigs, and wild birds that 
have been traded live or freshly slaughtered for bushmeat or other trade value at such wet markets. 

Results or Focus 
A total >250 samples are currently underway for diagnostic screening to known pathogenic viruses, including animal coronavirus, 
influenza virus, lyssavirus, paramyxovirus and hantavirus using pan-family PCR assays. Additionally, representative sample sub-
sets will analysed for the development of NGS-based, EID-targeted, metaviromic and bioinformatics pipelines. 

Conclusion or Scope 
This study will contribute to baseline viromic profiles of the targeted wildlife interface samples and inform strategies for early 
detection of viral pathogens and assessing risks for EIDs and PZDs, critical for strengthening global preparedness against future 
pandemics.
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Introduction and Objectives or Purpose 
Social media provides a platform through which wildlife crime syndicates can readily access a global consumer-driven market. 
Whilst studies have uncovered the online trade in wildlife, the availability of bushmeat has not been assessed.

Methods 
To investigate the sale of bushmeat online, 563 posts published between 2018 and 2022 from six West African Facebook pages 
were evaluated. 

Results or Focus 
Across 1,511 images and 18 videos, we visually identified 26 bushmeat species-level taxa including mammals (six Rodentia, five 
Artiodactyla, four Carnivora, two Lagomorpha, two Pholidota, one Primate, one Hyracoidea), aves (three Galliformes) and reptiles 
(two Squamata), predominately sold as smoked (63%) or fresh (30%) whole carcasses or portions. Whilst most of the species ad-
vertised were classified as Least Concern according to the IUCN Red List, four were Near Threatened, Vulnerable or Endangered. 
Species representing all three CITES Appendices were also identified. Additionally, some species recognised have previously 
been associated with infectious pathogens, such as coronaviruses. A number of taxa identified through images and text, including 
pangolin, crocodile, bats and hornbill, are protected from game hunting in West Africa, however their advertisement on the surface 
web indicates weak policy enforcement. Comparatively, when ‘bushmeat’ was input into the deep web browser Tor, no results were 
generated suggesting bushmeat vendors have no need to hide their activities online. 

Conclusion or Scope 
Our study provides a baseline for bushmeat trade activity through Facebook and encourages the need for further research into the 
role of social media in facilitating the internationalisation of the illegal wildlife trade, which could have devastating biodiversity and 
public health impacts. We highlight the accessibility endorsed by social media has revolutionised the sale of wildlife and expedites 
the exploitation of threatened species worldwide whilst enhancing the threat of zoonotic spillover events. We conclude that en-
hanced policy enforcement is essential locally and online to combat the sale of bushmeat. 
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1Faculty of Medicine/ Universitas Sumatera Utara/ Indonesia, 2School of Health Research/ Menzies/ Australia, 3Faculty of Public 

Health/ Universitas Sumatera Utara/ Indonesia 

Introduction and Objectives or Purpose

Agricultural expansion and deforestation have resulted in land use change linked to altered dynamics and distribution of malaria. 
P.knowlesi (Pk) is underestimated in Indonesia due to limited molecular diagnostic tools. A study related to agricultural and forest 
land types, expansion, and deforestation from satellite data suggested that the areas with reduced human malaria cases potentially 
increase the emergence of Pk. We aimed to understand the agricultural and land use practices in plantations and how this may in-
crease the possible risks of Pk’s vector exposure to communities in Salapian, a subdistrict in Langkat, North Sumatera, Indonesia.

M e t h o d s 
This was a qualitative study conducted in Langkat from July-August 2022. The study included local farm or 
plantation workers. An open-ended semi-structured interview was conducted with each participant. We used 
triangulation of observative data, pictures, field notes, and transcribed interviews. The transcriptions were 
coded and analyzed using thematic analysis.

Results or Focus

Ten interviews were conducted in this study and 5 themes emerged. The oil plantation workers in Salapian perceive that oil palm com-
modity is more profitable than the others. Long tailed-macaques presence is normal in the community. The workers ignore mosquito 
protection while the exposure exists. Working on the plantation is a priority despite being ill. Community knowledge, treatment, and 
prevention of malaria are not adequate.

Conclusion or Scope 
The altered agricultural land to oil palm plantation in Salapian is related to the existence and behavior of long-tailed macaques. 
Inadequate knowledge of malaria and ignoring mosquito bites prevention will increase the plantation workers’ risks of experiencing 
the burden of malaria. Given the economic importance of the plantations and the abundance of Pk reservoir hosts, it is essential 
that forest, agricultural, macaque conservation, public health, and health departments collaborate to identify pertinent interventions 
to control Pk infection thoroughly. 
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Human animal contact to inform zoonotic disease risk across gradients of agricultural 
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Introduction and Objectives or Purpose

My research focuses on better understanding which landscape and livelihood factors influence the likelihood of human-animal con-
tact (zoonotic disease reserviours) events in rural communities in The Gambia. My hypothesis is that land use change for agriculture 
influences the likelihood of direct and indirect contact between humans and zoonotic disease reserviours.

Methods

My project integrates biological surveys of animal samples (wild and domestic), animal biodiversity analytics using soundscape anal-
ysis, and individual-level behavioral factors, and integrate landscape-level ecological factors to weigh risks to human health.

Results or Focus

Preliminary results of questionnaire interviews have revealed that human animal interaction patterns are frequent and diverse with 
about 22 different animals involved in these contacts. The majority, approximately 80% of respondents have at least one 1 contact 
with an animal reservoir within the past 1 month. The most prevalent wildlife contact was with monkeys 68% and the most frequent 
domestic animal contact reported is for cattle 50%. Most participants are farmers and forest activities were common in rural settings. 
About 70% of the household had livestock, mostly goats housed within the household with both people and livestock sharing the 
same surrounding. We also documented reports of domestic/livestock-wildlife contacts. Knowledge and attitude towards zoonoses 
was poor, with 44% reporting that they do not think they can get disease directly from animals. Use of personal protective clothing 
when handling animals or their products was also poor, with 52% having never worn any.

Conclusion or Scope

Results from the pilot study so far have demonstrated a frequent and diverse contact with a variety of zoonotic disease reserviours 
and a lack of adequate knowledge about zoonoses and precautionary measures. This result will guide the continued ongoing inves-
tigation of the project moving forward and identify areas of intervention.

Acknowledgement

Soulsby One Health Fellowship

LSHTM Doctoral Travel Fellowship

Planetary Health Theme MRCG

 

Keywords: Land use change, Human animal contact, Zoonoses, Disease risk



One Health Science (OHS)

382

Topic: One Health Science (OHS): Risk Factors Driving Zoonotic Infections: Drivers of spillover and reverse zoonosis 
Abstract No: 15359

Healthy lives from sustainable food systems - Lessons learnt from the 2022 Uppsala 
Health Summit

Karin Artursson*1  
1Dept of Biomedical Sciences and Veterinary Public Health/ National Veterinary Institute and Swedish University of Agricultural 

Sciences/ Sweden (Sverige) 

Introduction and Objectives or Purpose

To provide healthy food for everyone is a huge challenge. To produce the food in a sustainable way is even more challenging. That is 
why this year´s Uppsala Health Summit focus on “Healthy lives from sustainable food systems”. Unfortunately, the number of under-
nourished people in the world continues to increase, and the progress towards the Sustainable Development Goals is slow, ensuring 
access to safe, nutritious, and sufficient food for all people and eradicating all forms of malnutrition. Conflicts, climate shocks, low 
productivity and inefficient food supply chains push up the cost of nutritious foods and increase the unaffordability of healthy diets. 

Methods

Uppsala Health Summit is a recurring international policy arena for dialogue on challenges for health and healthcare, and how we 
can overcome them. Personally invited decision-makers, opinion-makers and experts participate in active dialogue in thoroughly 
prepared workshops and plenum sessions.

Results or Focus

A Pre-conference report will be published during early autumn. This can be found at https://www.uppsalahealthsummit.se. During the 
2022 Uppsala Health Summit, October 25-26, solutions for a more sustainable food production that produce healthy foods, affordable 
and accessible to everyone, will be presented and discussed with a One Health view. The outputs will be guidance and roadmaps 
to support such initiatives. Areas that will be highlighted during the summit are Sustainable animal production, Effects on health and 
Consumer behaviour. Food security and Food safety are among the aspects discussed. The perspective is From farm to fork!

Conclusion or Scope 
Results and conclusions will be summarized in a Post conference report. The outcome will be presented at the meeting.
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Joint Risk Assessment Of Avian Influenza Subtype H9N2 Transmission In Live Bird 
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Introduction and Objectives or Purpose 
Avian Influenza (AI) subtype H9N2 is an enzootic poultry disease with low pathogenicity, but important economic impact due to 
production loss. The virus caused 95 confirmed human cases in several countries from 1998-2021. The H9N2 virus was first de-
tected in poultry in Indonesia in 2017, however no case was reported in human. The joint risk assessment (JRA) was conducted to 
determine the risk of H9N2 transmission from poultry to humans and develop risk mitigation measures. 

Methods 
This qualitative risk assessment was used the Tripartite Zoonosis Guide-JRA Operational Tool, and involved multisector across 
ministries and provincial government sectors

Results or Focus

The likelihood of at least one person in a live bird market or layer chicken farm in East Java province to be infected by AI subtype 
H9N2 through direct or indirect contact with poultry or the environment is HIGH and the impact is MINOR. The uncertainty of this 
assessment is LOW. The high likelihood was determined based on the large layer chicken population in East Java, the surveillance 
results which identified H9N2 subtype as the dominant virus found in 2019-2021 in poultry farm and live bird markets. The minor 
impact was determined based on the fact that H9N2 subtype virus can cause economic loss in poultry, particularly layer chickens, 
however there is no known human case in Indonesia and the fatality of any known human case is low. Reliable information on the 
virus is available, therefore the uncertainty level is low.

Conclusion or Scope

Based on the JRA results, existing surveillance activities should be enhanced through integrated surveillance and recommended risk 
mitigation measures including biosecurity implementation in farms, collectors, and live bird market, vaccination in layer farms and risk 
communication along poultry market chain to reduce transmission risks between human and poultry. This flag the importance of one 
health joint risk assessment for  zoonotic diseases interface.
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Canine rabies vaccination and community sensitization in Tororo: A demonstration of 
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Introduction and Objectives or Purpose

In Uganda, rabies (caused by lyssavirus family) is an endemic but fatal zoonotic disease which is notifiable In Tororo district; a 
multi-disciplinary team of university students conducted a rapid community assessment, and prioritized dog-bites as a public health 
challenge in the community. This prompted students together with the community to conduct rabies sensitization and canine vacci-
nation exercise. 

To demonstrate significance of collaborative multidisciplinary health interventions through vaccination of dogs and cats 

Methods

Mobilization of the community with the social scientists taking lead; veterinary students were actively participating in vaccination of the 
pets using vaccine provided by government at no cost, while sensitisation messages were prepared with scientific inputs from med-
ical, veterinarian and wildlife students.. During home visits, perceptions of canine rabies vaccination by the community were sought.

Results or Focus

Factors affecting previous vaccination efforts included limited household coverage attributed to ineffective mobilization, few veteri-
narians, or poor compliance of the community due to ignorance and political beliefs. However, during this activity, three vaccination 
sites Ojolowendo, Kajarao and Totokidwe within the above parishes a total of 103 dogs and 10 cats were vaccinated. During the sen-
sitization, community members raised concerns about rabies disease such as (i) Why rabies vaccination is not prioritized to humans 
(ii) Whether the pets would be able to get a second dose. Gender aspects that arose during the discussions were that male children 
took pets for vaccination and were responsible for their care

Conclusion or Scope 
Community engagement by a multi-disciplinary team of students improved community response rabies disease control in Tororo 
district, as well as promoting teamwork, leadership. We also addressed dangerous practices such as game hunting, consumption of 
poisoned birds and unhygienic wound management from dog bites
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Enzootic circulation of potentially zoonotic highly pathogenic avian influenza viruses in 
wild birds in Germany
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Introduction and Objectives or Purpose 
Highly pathogenic avian influenza viruses (HPAIV) of clade 2.3.4.4b of the H5 goose/Guangdong lineage have repeatedly emerged 
in Germany since 2016. The 2020-2021 and 2021-2022 HPAIV winter seasons exceeded previously recorded epizootics in Germa-
ny in terms of number of avian cases, genetic diversity, and duration.

Methods

Genome analyses were used to map the routes of introduction of HPAIV H5 to Germany, to track the spread of viruses through Eu-
rope and onward to North America. Special focus was put on HPAIV H5 detected in scavenging terrestrial mammalian carnivores 
infected presumably by ingesting infected avian prey.

Results or Focus

Between October 2020-2022 six different subtypes (H5N1, H5N2, H5N3, H5N4, H5N5, H5N8) were detected as of July 2022. They 
show different segment composition and indicate several incursions into Germany and an unprecedented capability to reassort. In 
addition, the year-round detection of these viruses signals the risk of an enzootic situation as infections with HPAIV were also reported 
in wild birds and sea mammals during the summer of 2021 and HPAIV H5N1 infections were detected in wild birds in summer 2022 
causing devastating losses particularly in colony-breeding sea birds.

The potential zoonotic properties of circulating strains became apparent when human cases infected with H5N8 viruses in Russia 
in 2020 and H5N1 viruses in England and the United States in 2022, respectively, were reported after contact to infected poultry. 
Contingency to infect mammalian species is also emphasized by cases in terrestrial carnivores in Germany including several harbor 
seals in August 2021, and H5-infected foxes and martens throughout 2022. 

Conclusion or Scope

The trend of a genetically flexible HPAIV H5 strain evolving into multiple genotypes is continued unbrokenly. The current develop-
ments bear the risk of an enzootic HPAIV situation with severe consequences for avian wildlife, significantly increased and extended 
incursion risks for poultry holdings, and the looming risk of zoonotic virus emergence.
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Characterisation Of Salmonella Weltervreden Isolates From Humans, Food, Wild Birds 
And Environment In Singapore
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Introduction and Objectives or Purpose

Salmonella Weltevreden is among the top five serovars contributing to human salmonellosis in Singapore and is predominantly found 
in Southeast Asia. As S. Weltevreden is commonly reported in seafood and aquatic environment, the relatively high consumption of 
fish and seafood in Singapore may pose food safety concerns. To better understand the molecular epidemiology and characterize the 
antimicrobial resistance of S. Weltevreden isolates in Singapore, we performed whole genome sequencing (WGS) and antimicrobial 
susceptibility testing on the isolates collected from humans, food chain, and wild birds representing a part of the larger environment.

Methods

Eighty-nine S. Weltevreden isolates were collected from human, food chain and wild birds between 2010 and 2017. WGS was 
performed on the isolates, followed by bioinformatic analyses for serotype, MLST, and resistance genes predictions. To obtain the 
phenotypic antimicrobial resistance profile, antimicrobial susceptibility testing was performed against 31 antimicrobials, belonging to 
13 antimicrobial classes.

Results or Focus

All 89 S. Weltervreden isolates belonged to ST365, attributing to 56.2% from humans, 30.3% from food (including chicken and sea-
food), 2.2% from farm and slaughterhouse and 4.4% from wild birds. Out of 89 isolates, only 6 (6.74%) were resistant to at least one 
antimicrobial, and 4 demonstrating resistance to at least three antimicrobials. Relatively higher resistance rate was seen against 
Tetracycline (4/6,66.67%), while 1 food isolate was resistant against Colistin. Genomics analysis showed that 6 isolates carried at 
least 1 antimicrobial resistant gene, with Beta-lactam and folate pathway antagonist resistant genes each detected in 3 isolates. WGS 
analysis revealed the closed relatedness of selected isolates from different sample types.  

Conclusion or Scope

Although the relative low occurrence of antimicrobial resistance suggests the viability of antimicrobial treatment options for salmo-
nellosis related to S. Weltevreden, the high prevalence of this serovar in various sources highlights the need to constantly monitor S. 
Weltevreden in various sources.
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Evolutionary history and phylogeographic analysis of dog rabies virus in Cameroon
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Introduction and Objectives or Purpose 
Rabies is a widespread zoonosis that estimated 60,000 human deaths each year. Nearly all human rabies cases are caused by 
bites from a rabid dog. The etiological agent of rabies, the Rabies Lyssavirus (RABV) belongs to the genus Lyssavirus and fami-
ly Rhabdoviridae. RABV has been repeatedly detected and reported in dog populations in Cameroon with a co-circulation of the 
sub-clades Africa 1a and 1b of the Cosmopolitan clade as well as the Africa-2 clade which is less prevalent. Phylodynamic stud-
ies coupled with epidemiological data have been shown to provide a better understanding of the factors that promote the spread 
and maintenance of rabies virus and an evaluation of the impact of different intervention measures. However, no study has been 
conducted to investigate the origin of the RABV isolates detected in dog populations in Cameroon and the dynamics of the spread 
of the canine rabies virus in the regions of Cameroon. The aim of this study was to determine the evolutionary history of RABV from 
the N, P, M and G genes.

Methods 
The time-scale Markov chain Monte Carlo (MCMC) phylogenetic tree was estimated with BEAST 1.10.4 software, using the Gener-
al Time Reversible model with proportion of invariable sites plus gamma-distributed rate heterogeneity (GTR+G+I), and an uncor-
related relaxed molecular clock. The latitude and longitude of the detected isolates was used to perform phylogeographic analyses, 
in combination with the phylogeny of the different sequences, to estimate the spread of RABV in Cameroon.

Results or Focus 
Overall, phylogeographic analyses showed that the city of Yaoundé was the main focus of RABV infection and that RABV spread 
between cities near and far in Cameroon through the movement of infected dogs, facilitated by human movement.

Conclusion or Scope

These results are very important as they inform on the need to implement appropriate and effective control and elimination measures.
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SPIKE-INDEPENDENT INFECTION OF HUMAN CORONAVIRUS 229E IN BAT 
CELLS
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Introduction and Objectives or Purpose 
The order Chiroptera (bats) is a reservoir for many viruses. Bats harbor coronaviruses closely related and ancestral to SARS-CoV, 
MERS-CoV, and SARS-CoV-2. Similarly, human coronavirus 229E diverged from 229E-like bat viruses about 130 years ago. Little 
is known about virus adaptation during cross-species transmission of coronaviruses from bats to humans, partly impeded by the 
lack of relevant bat cell lines to support this research. 

Methods 
To identify possible evolutionary pathways at the bat-human interface, we conducted “reverse evolution” experiments by serially 
passaging 229E in Rhinolophus lepidus kidney (Rhileki) cell line established in our laboratory. The aim was to adapt human 229E 
isolates to the primordial bat host and determine mutations that allowed ancestral 229E prior to diverge, jump species barriers and 
adapt to humans. We passaged six clinical isolates and performed next-generation sequencing (NGS). 

Results or Focus 
Surprisingly, we observed extensive deletions in the spike and ORF4 regions that halt expression of the spike protein, while observ-
ing sustained replication throughout ten passages in Rhileki cells. The deletions ranged from 324–3,656 nt and were present in five 
out of six tested isolates and appeared in two isolates as early as passage one. The consensus of the truncated viruses comprised 
≥97.4% of the NGS reads. We confirmed loss of spike protein at intermediary passages in western blot analyses. 

Conclusion or Scope 
The results suggest spike-independent replication of coronaviruses as an alternative mechanism of infection in the absence of a 
spike-receptor match that may be exclusive to bat cells. A non-specific mode of entry could be a common feature in bats that might 
precede the acquisition of a spike gene for canonical spike-receptor interaction, thereby facilitating cross-species transmission.
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Introduction and Objectives or Purpose

Although influenza D virus (IDV) was first detected in pigs in the US in April 2011, further studies have demonstrated that IDV is more 
prevalent in cattle than in swine. But in Nigeria, no work has been done on IDV despite the manifestation of influenza-like illness in 
cattle. Therefore, this study carried out molecular surveillance of IDV in sick and healthy cattle in Lagos.

Methods

Prospective epidemiological surveillance was initiated in Kara, a large commercial farm where animals of different ages in open pens 
are reared, sold, and butchered under poor hygienic conditions without adequate biosecurity measures. A total of 80 nasopharyngeal 
swabs were collected between October and November 2021. The samples were extracted using RNA purification kit (NIMR, Nige-
ria). RNA extracts were amplified following a two-step PCR with an initial cDNA conversion using FIREScript RT cDNA synthesis kit 
(Solis Biodyne, Estonia), followed by PCR amplification using OneTaq Quick-load 2x master-mix with standard buffer (NEB, UK) in a 
Rotor-Gene thermocycler (Qiagen, Germany). Amplicons were detected using a 1.5% Gel electrophoresis.

Results or Focus 
IDV was detected in 26/80 (32.5%) cattle from a commercial farm. Sick animals recorded a higher 65% (17/26) molecular preva-
lence compared to the healthy population with 34.6% (9/26). Based on clinical presentations, the highest molecular prevalence of 
65% (17/26) was detected in cattle having nausea and diarrhoea, while animals with typical clinical symptoms of diarrhoea-only 
recorded 57.69% (15/26), and those with nausea-only had 7.69% (2/26). Age prevalence showed 62.23% (18/26) highest detection 
in cattle of 4 years old, followed by 23.07% (6/26) in 5years old, while the lowest 7.69% (2/26) was recorded in 3 years old.

Conclusion or Scope

This study showed the first molecular detection of IDV in Nigeria and West Africa sub-region to the best of our knowledge. It under-
scores the need for continuous surveillance of IDV at the animal-human interface.
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High proportion of Plasmodium knowlesi infection in Mursala Island, North Sumatra, 
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Introduction and Objectives or Purpose 
There has been an increase in incidence of the zoonotic malaria in Southeast Asia, and in Indonesia, it has been reported in Su-
matra and Kalimantan. The knowlesi infection has most commonly been misdiagnosed by microscopy as either P. falciparum or P. 
vivax, and increased reported numbers of cases of either species affecting the assessment of malaria control programs to eliminate 
human malaria. We aimed to determine the incidence of zonotic malaria in Mursala island, in the southern part of the North Suma-
tra province.

Methods 
A cross-sectional survey on healthy population of Mursala island was conducted in September 2019. Finger-pricked blood was 
collected for rapid diagnostic test as point-of-care testing, as well as for blood slide, and into DNA/RNA shield tube for microscopy 
examination and molecular analysis at Universitas Sumatera Utara. Sensitive and specific molecular methods to detect human and 
zoonotic malaria were performed. Clinical, demographic and epidemiological data were collected.

Results or Focus 
Sixty-four individuals were screened, of them nine were positive for malaria. None of the RDTs and microscopy results were pos-
itive for malaria. But using highly sensitive molecular methods, one case was detected as P. vivax, five as P. knowlesi, two mixed 
infections of P. vivax and P. knowlesi, and one could not be speciated. 

Conclusion or Scope 
Ultra-sensitive PCR detection method is necessary to detect knowlesi malaria. Further understanding on knowlesi malaria trans-
mission including the the behaviour of the vectors and macaque hosts and the risk factors for individual are required, to inform the 
Indonesian NMCP and to enable tailored control measures to all malaria species.
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Introduction and Objectives or Purpose

Vietnam is located on the eastern margin of the Indochinese peninsula, with high mountains and limestone karsts spreading from the 
north to the south, coastal islands, and complex river systems, which combine to create habitats conducive to a high diversity of bat 
species. The emergence of SARS-CoV-2 has recently highlighted the need for research into the geographic and taxonomic distribu-
tion of bats and bat-borne viruses in the Southeast Asian region.

The proposed project has two objectives: (1) to characterize bat diversity in different ecological settings in Northern Vietnam; and (2) 
to identify coronaviruses with known or predicted zoonotic potential.

Methods

We sampled bats from the limestone mountain region in northern Vietnam ~120-160km from Yunnan province in China, which is 
known to contain relatives of SARS-CoV and SARS-CoV-2. Bat species were identified using traditional morphological techniques in 
combination with polymerase chain reaction (PCR)-based barcoding. Coronavirus detection was performed on fecal samples and/or 
rectal swabs using conventional PCR-based assays, followed by Sanger sequencing.

Results or Focus

A total of 346 bats were sampled from 2 provinces in Vietnam: Vinh Phuc and Tuyen Quang. A total of 18 bat species have been 
identified. Coronaviruses were found in ~30% of bats tested, with Rhinolophus spp. (~61%) and Hipposideros spp. (~30%), most 
frequently associated with CoV presence. Phylogenetic analysis indicates a high diversity of CoVs circulating in bat populations in 
Northern Viet Nam, some of which are closely related to those known to cause disease in domestic animals, including pigs.

Conclusion or Scope

Despite the small sample set analyzed, the identification of a range of new and known CoVs in bats inhabiting the limestone karst 
region of northern Vietnam suggests that these populations may harbor a rich diversity of coronaviruses. Further work will be required 
to assess the risk of zoonotic and enzootic disease emergence associated with CoVs circulating in this region.
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Introduction and Objectives or Purpose

An increased probability of environmental contamination with avian influenza A viruses at live bird markets (LBMs) in Dhaka’s 
metropolitan presumably linked to the network of poultry movements in Bangladesh. This study aimed to characterize the Dhaka 
metropolitan area’s LBM poultry trade network by the source of poultry purchase and quantify the association between the selected 
market characteristics and year-long avian influenza A viruses (H5 and H9) environmental contamination patterns at the LBMs of 
Dhaka metropolitan, Bangladesh.

 

Methods 
We screened the market-level source of poultry purchase data of 108 Dhaka metropolitan area LBMs (collected in Jan-Mar 2016) 
and summarized the characteristics of the market trade network, such as degree centrality, closeness centrality and betweenness 
centrality, k-core. We performed univariable multinomial logistic regression to quantify the association between the selected market 
characteristics and the year-round (Jan-Dec 2016) market level avian influenza A(H5H9) environmental contamination patterns.

Results or Focus

The poultry trade networks (market-market, market-district, district-district) of Dhaka metropolitan area LBMs are highly connected 
within Dhaka and widely connected across the country (Figure 1). The LBM-level avian influenza A(H5) and A(H9) environmental 
contamination patterns were associated with risk factors such as market type, market location, season, and several estimates of LBM 
network connectivity.

Conclusion or Scope 
This study showed the need for routine evaluation of LBM-based avian influenza surveillance by the market-level source of poultry 
purchase network data to improve avian influenza A viruses detection system for humans and animals population, and contamina-
tion in the environment.
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Introduction and Objectives or Purpose

A previous study has reported the exposure of domestic animals to NiV-like viruses in Bangladesh, although their role in transmission 
in Bangladesh remains unclear. Our objective was to detect infections among domestic and peri-domestic animals living in close 
proximity to bat roosts associated with human NiV cases in Bangladesh. 

Methods

From Oct-13 to Oct-15 in six confirmed human Nipah outbreak sites, we collected bat roost urine and collected blood samples from 
animals along with their feeding habits. All animal serum samples were sent to the CDC, Atlanta, where a human IgG ELISA was 
adapted and optimized to test animal sera by using alternative positive and negative control sera and horseradish peroxidase-conju-
gated Pierce Recombinant Protein A/G. 

Results or Focus

Of the five bat roosts sampled, roost urine from four had NiV RNA. No animal deaths were reported nearby human cases. We sam-
pled 604 domestic (cattle, sheep, goat) and 552 peridomestic (rat, shrew, dog, cat) animals from 369 households. Cattle (3/274; 1%), 
dogs (5/189; 3%), and cats (4/85; 5%) had evidence of antibodies to NiV in their serum. 33% of cattle (91/274) and goats (110/330) 
were fed dropped fruit; two cattle with antibodies were fed dropped fruit.

Conclusion or Scope

NiV spillovers occur in ruminants and carnivores without obvious increases in mortality which may allow opportunities for the virus 
to evolve and transmit in other species. Surveillance for spillovers should include multiple species to truly understand the ecology of 
NiV and risks for transmission. 
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Introduction and Objectives or Purpose 
Anthrax is a global zoonotic disease caused by the spore-forming bacterium Bacillus anthracis. In Bangladesh, outbreaks are 
periodically reported among people and livestock, with approximately 4,000 reported suspected human cutaneous anthrax between 
2009-2020. Improper disposal of anthrax infected carcasses can contaminate grazing land with spores that may survive for years 
and infect healthy animals. Understanding carcass disposal practices of small-scale livestock farmers in rural Bangladesh can 
guide anthrax control and prevention strategies.

Methods

We enrolled 1,620 households, 800 from outbreak and 820 from non-outbreak areas. We conducted a cross-sectional survey from 
October 2017 to March 2018 in four districts with the highest number of suspected human cases and four districts having never 
reported cases. We randomly selected 10-11 villages per district; totaling 81 villages. From each village, 20 households with at least 
one domestic animal (cattle/buffalo/goat/sheep) were randomly enrolled and the primary raiser was interviewed to understand the 
practices of carcass disposal.

Results or Focus 
Among 1,382 households with cattle/buffalo, 85 reported unexpected animal deaths within the last 12 months. Among them, 78% 
of households reported burying carcass (non-specific depth), 11% disposed in open field, 8% disposed in a water body, 2% gave 
the carcass to cobbler, and 1% disposed in the jungle. Among 1,007 households with goat/sheep, 336 reported unexpected deaths 
of animals within the past 12 months. Among them, 62% reported burying carcass, 21% disposed in open field, 12% disposed in a 
water body, and 6% disposed in jungle. The burial practice was found higher in cattle/buffalo than goat/sheep (p=006). However, 
there were no significant (p>0.05) differences in carcass disposal practices among outbreak and non-outbreak areas.

Conclusion or Scope

Most of the households reported the burial of livestock carcasses.  However, educational intervention about deep burial (minimally 6 
feet), its feasibility in flooded areas, and potential alternatives for carcass disposal in the region should be assessed.
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Introduction and Objectives or Purpose 
The emergence of SARS-CoV-2 has ravaged human and animal health, collectively damaging global economies. Minks are farmed 
for their fur and appear highly susceptible to SARS-CoV-2 infection. Infection dissemination has been controlled through mass cull-
ing, which is costly to the fur industry. Understanding the transmission of SARS-CoV-2 in minks and the outcome of infection could 
provide insights on infection countermeasures to reduce the economic burden.

Methods 
Infection patterns in male and female minks were studied separately. Several intranasally infected minks were also held in the 
same environment as naïve minks and observed for infection for seven and 10/11 days, respectively. Saliva, aerosol, and surface 
samples were analysed daily by RT-PCR and cell culture. At the end of each experiment, various tissue samples were collected for 
histopathological analysis. 

Results or Focus

RT-PCR of saliva samples showed that more male than female minks became infected following intranasal virus inoculation. Sig-
nificantly more viable viruses were detected in aerosols collected from the males compared to the females, which can explain the 
RT-PCR positive findings in environmental samples. Consistently, we observed virus transmission from infected males to naïve males 
but not from infected to naïve females.  Histology of the lungs from the males indicated the formation of syncytial cells, hyaline and 
pneumocyte changes, vasculitis and alveolar oedema, suggesting SARS-CoV-2 infection. Histology of the female lungs, in-situ hybri-
disation, and immunohistochemistry are yet to be performed.

Conclusion or Scope

These findings suggest gender is a susceptibility factor to SARS-CoV-2 infection in minks and that the viral burden that develops 
following infection increases their likelihood as sources of transmission. Host response investigations into these gender-based differ-
ences in infection susceptibility could be insightful into the determinants of SARS-CoV-2 infection in minks.
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Introduction and Objectives or Purpose

Growth in the livestock sector is associated with a heightened risk for epidemic diseases. In Nigeria, the animal healthcare system 
is characterized by lack of reliable evidence-based data, poor surveillance activities, and poor preparedness for epidemic-prone 
diseases.

Methods

We conducted an online cross-sectional survey of all Directors of state veterinary services in Nigeria (n=37) to evaluate their risk 
assessment (RA) status and their emergency preparedness plans in April 2022.  

Results or Focus 
Our findings showed that 25 of the 37 states (67.5%) in Nigeria have never conducted RA for any EPD whereas seven (18.9%) 
and four (10.8%) states have conducted RA for ASF and HPAI respectively. Only 11 (30.0%) states had ever adopted the exist-
ing national contingency plans during an outbreak. Unfortunately, most of the plans neither included public awareness and risk 
communication strategy nor did they have established organizational arrangements stating specific duties to be executed by each 
“stakeholder” during an outbreak. In addition, only 15 states (42.1%) had sufficient surveillance kits, none of them had conducted 
a simulation test for any EPD, nor have budgetary provisions for compensation, active surveillance, or rapid response following the 
outbreak of an EPD. In the same vein, states do not enforce movement restrictions even during the outbreak of an EPD, have no 
holding quarantine facilities, and could not enforce the compulsory culling of all affected animals (where necessary) to curtail the 
spread of an EPD. Only ten (n=27.0%) states have a functional “local one-health multi-sectoral consultative committee”.  

Conclusion or Scope

These findings necessitate the urgent need to implement the “Risk Assessment for Animal Epidemic Prone Diseases” project (RA-4-
AEPD) in Nigeria. The project aims to train states with several generic RA tools, develop SOP for important EPD, assess the incursion 
risk of multiple infectious animal diseases into a state, and enable states plan and effectively respond to outbreak of EPDs.
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Introduction and Objectives or Purpose

Zoonoses are public health threats that cause severe damages worldwide and, constitute a key indicator of One Health (OH). The 
OH approach is being applied for control programmes of zoonotic diseases. In a very recent study, we have developed an evaluation 
system for OH performance through global OH index (GOHI). This study applied GOHI to evaluate OH performance for zoonoses in 
sub-Saharan Africa.

Methods

Framework for OH index on zoonoses (OHIZ) was constructed including five indicators, 15 sub-indicators and 28 datasets. Publicly 
available data were referenced to generate OHIZ database which included both qualitative and quantitative indicators for all sub-Sa-
hara African countries (n=48). GOHI algorithm was referred to estimate scores for OHIZ. Indicators weight was calculated by adopting 
the fuzzy analytical hierarchy process.

Results or Focus 
Overall, five indicators associated with weights were generated as follows: source of infection (23.70%), route of transmission 
(25.31%), targeted population (19.09%), capacity building (16.77%), and outcomes/case-studies (15.13%). Following the indicators, 
a total of 37 sub-Sahara African countries aligned with OHIZ validation, while 11 territories were excluded for unfit or missing data. 
The OHIZ average score of sub-Saharan Africa was estimated at 53.67/100. The highest score was 71.99 from South Africa, while 
the lowest score was 40.51 from Benin. It is also worth to be mentioned that Sub-Sahara African countries had high performance 
in many sub-indicators associated with zoonoses, e.g., surveillance and response, vector and reservoir interventions, and natural 
protected areas, which suggests this region had a certain capacity in control and prevention or responses to zoonotic events.

Conclusion or Scope

This study reveals that it is possible to perform the OH evaluation for zoonoses in sub-Saharan Africa by OHIZ. Findings from this 
study provide preliminary research information in advancing knowledge of the evidenced-risks to strengthen strategies for effective 
control of zoonoses and to support the prevention of zoonotic events.
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Introduction and Objectives or Purpose

Variegated squirrel bornavirus 1 (VSBV-1) is a zoonotic virus and caused fatal encephalitis in squirrel breeders and zoo keepers in 
Germany. It is assumed that kept exotic squirrels represent reservoir hosts. Screening approaches revealed positive animals within 
the subfamilies Sciurinae (S. variegatoides and S. granatensis) and Callosciurinae (C. prevostii, C. finlaysonii, T. swinhoei). Virus phy-
logeny linked to squirrel trade analysis showed the introduction of a common ancestor of known current VSBV-1 isolates into captive 
exotic squirrels in Germany, most likely by Prevost’s squirrels, which are indigenous to Southeast Asia.

The aim of this study was to test the susceptibility of different rodent and non-human primates for VSBV-1, to characterize the course 
of disease and thereby to establish infection models, representing either dead-end host or reservoir host, which could provide deeper 
insights into transmissions pathways, pathogenesis and countermeasure development.

Methods

VSBV-1 infection studies were done with different rodents (rats, bank voles, mice, gerbils, guinea pigs and Swinhoe’s striped squirrels 
(T. swinhoei) in addition to rhesus macaques. Laboratory rodents were infected with VSBV-1 by intracerebral, intranasal or subcuta-
neous infection. Rhesus macaques and T. swinhoei were inoculated either by the intracerebral route or by multiple routes (intranasal, 
conjunctival, intramuscular and subcutaneously; reflecting possible natural infection routes). All animals were monitored for signs of 
disease and virus shedding.

Results or Focus

None of the rodents showed any clinical disease and no virus shedding was observed. Despite that, some intracerebrally infected 
animals were susceptible to infection as shown by high viral loads in their brains. All intracerebrally infected monkeys developed 
severe neurological signs. The VSBV-1 infected animals developed symptoms after 8-12 weeks and the disease duration was up to 
one month.

Conclusion or Scope

Macaques intracerebrally infected with VSBV-1 develop a human-like disease and may serve as a surrogate model for human bor-
navirus infection and Swinhoe’s striped squirrels could represent reservoir hosts.
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Introduction and Objectives or Purpose

The establishment of the Animal Production and Health Commission for Asia and the Pacific (APHCA) was initiated by Asian nations 
at the 5th FAO Regional Conference on Animal Production in 1974. APHCA became operational through endorsement at the 60th 
Session of the FAO Council in December 1975.  The purpose of APHCA is to promote livestock development in the Asia and Pacific 
region, focusing on animal health and husbandry. Membership is open to FAO member countries in the region which is home to 
more than two-thirds of the global domestic livestock population and more than half of the world’s poor livestock keepers. There are 
currently 18 member states (Australia, Bangladesh, Bhutan, India, Indonesia, Iran, Lao PDR, Malaysia, Mongolia, Myanmar, Nepal, 
Pakistan, Papua New Guinea, Philippines, Republic of Korea, Samoa, Sri Lanka & Thailand).

APHCA supported the establishment of Dairy Asia and has traditionally focused on supporting poor peoples’ livelihoods, and live-
stock as a source of nutrition, livelihoods, income, resilience and sustainability for livestock holders and communities. This has been 
achieved by promoting information-generation & exchange, providing normative guidance and coordinating joint actions among 
member countries and other stakeholders.

Recently, One Health, climate smart livestock production, farm biosecurity, and transboundary diseases (African Swine Fever and 
Lumpy Skin Disease) with direct impacts on livestock, trade, livelihoods and development have been at the forefront of regional top-
ics of relevance.  Looking ahead to the post COVID-19 era, and with a better understanding of the connectivity amongst livestock, 
wildlife, people and the environment, APHCA is reviewing member country and regional livestock development priorities. This presen-
tation will highlight strategic resources available through APHCA, provide further details about APHCA membership, and touch upon 
how the Commission will adjust to accommodate current needs of member countries and regional priorities.  
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Introduction and Objectives or Purpose

Herpes zoster (HZ), a painful, unilateral rash, occurs upon reactivation of latent varicella-zoster virus due to immunosenescence/im-
munosuppression. With a rapidly ageing population at higher risk for HZ, the burden of disease on Singapore’s healthcare system is 
increasingly significant. Vaccination can prevent HZ and its complications; in 2021, recombinant zoster vaccine (RZV) was approved 
locally for HZ and postherpetic neuralgia (PHN) prevention in adults ≥50 years of age (YOA). This modelling study estimated the 
potential public health impact of HZ vaccination in the 2021 Singapore population ≥50 YOA.

Methods 
The global ZOster ecoNomic Analysis (ZONA) model was used, with local adaption to model inputs/assumptions. The model 
followed cohorts from year of vaccination over their remaining lifetime, exploring three vaccination scenarios, no vaccination/RZV/
zoster vaccine live (ZVL), under mass vaccination (30% coverage). 82.5% second-dose compliance (RZV) was assumed. Sensitivi-
ty analysis was performed.

Results or Focus

In the 2021 population (1.51 million), 406,513 HZ (27.0%), 68,264 PHN (4.5%), and 54,949 other complications (3.6%) cases were 
projected without vaccination. Compared with no vaccination, the number of HZ/PHN/other complications cases avoided with mass 
vaccination with RZV (73,129/11,094/9,205) was 4–5 times that with ZVL (17,565/2,781/1,834). The youngest age cohort (50–59 
YOA) contributed almost half of all HZ cases avoided with RZV. Overall, RZV prevented 2,827 hospitalisations and 8 deaths, versus 
no vaccination. Number needed to vaccinate to prevent one HZ/PHN case was lower for RZV (7/41) than ZVL (26/163). Results were 
robust under sensitivity analysis.

Conclusion or Scope 
This analysis demonstrated reduced morbidity of HZ with vaccination, where superior public health outcomes were observed with 
RZV versus ZVL. RZV vaccination is an appropriate healthy ageing strategy for HZ prevention among Singapore adults ≥50 YOA, 
especially with early vaccination from 50 YOA. These findings serve to inform national-level vaccination strategies and clinical deci-
sion-making regarding HZ and PHN prevention in Singapore.
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Introduction and Objectives or Purpose 
The ongoing COVID-19 pandemic, caused by SARS-CoV-2, has resulted in more than 500 million cases and more than 6 million 
deaths. The emergency use of newly developed vaccines has been the most efficient way to control the pandemic. However, the 
emergence of SARS-CoV-2 variants of concern (VOC) has reduced the efficacy of vaccines and monoclonal antibodies currently 
available. The receptor-binding domain (RBD) of the SARS-CoV-2 spike protein is the main target for virus neutralizing (VN) anti-
bodies. Here, we evaluated the immunogenicity and efficacy of a SARS-CoV-2 RBD vaccine candidate produced with the Thermo-
thelomyces heterothallica, C1 protein expression system.

Methods 
Syrian golden hamsters were immunized with different C1 based candidate vaccine combinations: SARS-CoV-2 RBD, SARS-
CoV-2 RBD coupled to a nanoparticle (RBD-nano), or SARS-CoV-2 RBD with the non-coupled nanoparticle (RBD+nano), with or 
without adjuvant (aluminum hydroxide; alum). Hamsters injected with PBS were used as control. Hamsters received a homolo-
gous boost with the respective combination 28 days after the first injection, and at day 42 they were challenged with SARS-CoV-2 
Wuhan-Hu-1. Necropsy was done 4 d.p.i., when lung and nasal turbinates were collected. RBD ELISA and virus neutralization test 
were used to evaluate the antibody response at day 0, 28, 42 and 46.

Results or Focus

We showed that a single dose of RBD-nano with alum, efficiently induced SARS-CoV-2 VN antibodies and to higher levels than the 
non-adjuvanted equivalent.  Moreover, we observed a 10-to-100-fold reduction of virus titers in the lungs when using the RBD-nano 
without or with alum, respectively. In addition, significant reduction in viral antigen and lesions in the lungs were observed. Finally, VN 
antibodies neutralized SARS-CoV-2 VOCs D614G, Alpha, Beta and Gamma.

Conclusion or Scope 
In conclusion, our results support the use of the C1 protein expression system to produce recombinant vaccines against virus infec-
tions that may overcome limitations associated with the use of mammalian expression systems.
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Introduction and Objectives or Purpose 
There has been rapid vaccine development and approval to combat the COVID-19 pandemic. These include traditional inactivated 
whole viral vaccines and novel vaccine platforms using viral vectors and mRNA-based vaccines. The levels of neutralising anti-
bodies (NAb) generated following vaccination with BBIBP-CorV (S), AZD1222 (A) and mRNA-1273 (M), with and without a booster 
dose of either mRNA-1273 (--M) or BNT162b2 (--P) were investigated in the Bruneian population.

Methods 
A total of 2,713 participants were recruited, of which 1,376 participants received two doses of vaccination of either SS (n = 136), 
AA (n = 602) or MM (n = 638). Furthermore, 1,337 participants were boosted with either BBIBP-CorV (SSS, n = 10), mRNA-1273 
(SSM, n = 95; AAM, n = 2; MMM, n = 258) or BNT162b2 (SSP, n = 50; AAP, n = 42; MMP, n = 880) vaccines. Percentage inhibition 
by NAb were assessed using cPass™ SARS-CoV-2 Neutralization Antibody Detection Kit (GenScript BioTech, China).

Results or Focus 
mRNA vaccines (MM) induced higher levels of NAb compared to viral vector (AA) and inactivated vaccine (SS). A third booster 
dose induced significantly higher NAb inhibition in all cases. Heterologous mRNA booster doses increased the levels of NAb irre-
spective of the primary series. SSM/P NAb were significantly higher than SS and SSS (both, P < 0.001); AAM/P generated more 
NAb than AA (P < 0.0001). Participants who received MM as their primary vaccination series demonstrated a modest increase in 
NAb inhibition following an mRNA-based booster dose. No significant differences were observed between participants boosted with 
either mRNA-1273 or BNT162b2.

Conclusion or Scope 
mRNA-based vaccine induced higher NAb levels compared to viral vector and whole inactivated viral vaccines. A single mR-
NA-based booster dose broadly increased NAb in all participants irrespective of the primary vaccination series received, highlight-
ing the advantage of heterologous vaccination.

Keywords: COVID-19; Vaccination; Neutralising antibodies.
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Introduction and Objectives or Purpose 
As the only flying mammal, bats are special in their longevity and ability to asymptomatically host numerous emerging viruses, in-
cluding the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) – the causative agent of the COVID-19 pandemic with 
significant public health and economic impact for the past three years. While these viruses affect bats minimally, they are highly 
pathogenic and can be lethal to humans. The immunopathology induced by infection has been linked to activation of the inflam-
masome, an intracellular multiprotein complex of the innate immunity. Interestingly, our previous studies demonstrated dampened 
inflammasome components in bats, and our recent study revealed bat ASC2 as an inhibitor of the inflammasome, suggesting 
mechanisms for bats’ ability to host deadly viruses without disease. Here we specifically focus on the effect of bat ASC2 in the 
context of SARS-CoV-2.

Methods 
To study SARS-CoV-2-induced inflammation, human monocytes were treated with immune complexes formed by the receptor-bind-
ing domain (RBD) of SARS-CoV-2 spike protein and afucosylated/fucosylated anti-RBD monoclonal antibody. The effect of priming 
on SARS-CoV-2-immune-complex-mediated inflammation was studied using the TLR2 ligand Pam3CSK4. To examine the ability of 
bat ASC2 to block the inflammation, bat ASC2 fused with a cell-penetrating peptide was delivered intracellularly.

Results or Focus 
Our data show that SARS-CoV-2 immune complex activates inflammasome in human monocytes in an NLRP3-dependent manner, 
and production of the proinflammatory cytokine IL-1β increases with the presence of afucosylated antibodies and/or priming. This 
inflammasome activation can be inhibited via intracellular delivery of bat ASC2 protein, demonstrating bat ASC2 as a potent nega-
tive regulator of the inflammasome.

Conclusion or Scope 
These results reveal a SARS-CoV-2-immune-complex-mediated inflammasome activation and a bat-derived mechanism of inhib-
iting SARS-CoV-2-induced inflammation to reduce disease severity. Learning from bat biology has shed light on new approaches 
to alleviate diseases. This could lead to development of therapeutics derived from bats for infections and inflammasome-driven 
diseases in humans.

Keywords: Bats; inflammation; disease tolerance; SARS-CoV-2; immune complex
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Targeting the inflammasomes as a therapeutic approach for infectious and inflammato-
ry diseases
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Introduction and Objectives or Purpose

We previously reported bats having reduced inflammatory response upon infections by different types of viruses, including +/- sense 
single-stranded or double-stranded RNA viruses, due to the dampening of their NOD-like receptor protein 3 (NLRP3) inflammasome 
pathway. The inflammasome pathway is critical in many inflammatory diseases including but not limited to infectious diseases. Our 
team recent discovered a novel bat ASC2 protein that suppresses inflammation by inhibiting the apoptosis-associated speck-like 
protein containing a CARD (ASC) speck formation during inflammasome activation. A recombinant human protein Hupa4, with gain-
of-function mutations from bat ASC2 protein, was designed for potential therapeutics. The use of cell-penetrating peptides (CPPs) 
as a tool for intracellular delivery of macromolecules was proven effective in recent decades. In this work, we evaluate the use of a 
CPP-aided protein drug derived from bats in targeting the inflammasome pathway to reduce inflammatory response.

Methods

We designed a fusion protein between Hupa4 and the HIV-1 trans-activator of transcription (TAT) protein-derived CPP. The fusion 
protein was administered to human peripheral blood mononuclear cells (PBMCs) and adult primary human epidermal keratinocytes 
(HEKa). The NLRP3 inflammasome in PBMCs and the NLRP1 inflammasome in HEKa were subsequently stimulated with nigericin 
and talabostat respectively. Release of lactate dehydrogenase and IL-1β were used to evaluate the inflammatory responses. The 
delivery of fusion protein across the cell membrane was measured by western blot.

Results or Focus

TAT-Hupa4 fusion protein reduced NLRP3 and NLRP1 inflammasome activation in PBMCs and skin cells by reducing pyroptosis 
and inflammatory cytokine IL-1β secretion. The CPP successfully aided the trans-membrane delivery of Hupa4 in a dose-dependent 
manner.

Conclusion or Scope

The CPP-aided Hupa4 fusion protein is a viable anti-inflammatory strategy that could be applied in a great diversity of infectious and 
other inflammatory diseases, by modulating the host immune response. In addition, bats can provide us novel inspirations in tackling 
human diseases.

Keywords: Inflammasomes; Cell-penetrating peptides; Protein therapeutics;
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NAb levels generated by homologous vaccines, regardless of a booster dose, do not 
influence the incidence of breakthrough SARS-CoV-2 infections
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Introduction and Objectives or Purpose

Brunei controlled the first wave of the COVID-19 pandemic with strict public health measures (March-May 2020). A second wave 
(Deltavariant) accelerated the national vaccination programme (August-November 2021). A third wave (January 2022; mainly Omi-
cron variant) led to more than one quarter of the population being infected. We evaluated the incidence of breakthrough infection in a 
cohort of the general population with known neutralizing antibodies (NAb) levels induced by either 2 doses of mRNA-1273, AZD1222, 
or BBIBP-CorV vaccines, or boosted with either mRNA (mRNA-1273 or BNT162b2) or BBIBP-CorV vaccines. 

Methods

COVID-19 infection was self-reported via the National ‘BruHealth’ App (PCR or ART) according to the guidelines from the Ministry 
of Health. Levels of NAb in participants who tested positive for COVID-19 was compared to those who remained negative across 
vaccine groups and adjusted for age, sex, ethnicity, time since last dose, and pre-existing medical conditions.

Results or Focus

A total of n=609/2713 individuals tested positive (by 8thApril 2022) across all vaccine platforms.  All cases were mild/moderate and 
none required active medical treatment. There was no association between levels of NAb, number of doses, or vaccine platform. Lo-
gistic regression demonstrated a higher risk of infection in those who had cancer and had only received two doses (17.6% higher risk, 
p=0.012). There was no difference in the incidence of breakthrough infection between individuals who received two or three doses 
(p=0.851). Those with ischaemic heart disease (IHD) had a 12.4% higher risk of infection (p=0.03). Malay ethnicity was associated 
with higher risk (p=0.001) while older age groups (≥60) was associated with a lower risk (p=0.002).

Conclusion or Scope

All vaccines prevented severe infection and hospitalisation in our study population. Vulnerable groups should be boosted and those 
with pre-existing health conditions (e.g. IHD) should take additional precautions. Other observations are likely to be behavioural. 

Keywords: COVID19, vaccine, breakthrough, booster, neutralising antibodies
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Safe Food Fair Food: A One Health project to improve food safety in Cambodia
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Introduction and Objectives or Purpose

The Safe Food Fair Food for Cambodia project was implemented by the International Livestock Research Institute in partnership with 
Cambodian and international partners. The project aimed to reduce the burden of foodborne disease in traditional markets.

Methods 
The project conducted the market survey, modelling analysis, risk profiling, intervention using a One Health approach and focus-
ing on pork and poultry value chains and two key pathogens: Salmonella spp. and Staphylococcus aureus. The project conducted 
activities in traditional markets in 25 provinces across the country.

Results or Focus 
The overall prevalence of Salmonella and S. aureus in 496 samples of pork and chicken was found to be 43-45% and 29-38%, 
respectively. These findings show foodborne disease is a major public health issue in Cambodia. A cost-of-illness assessment used 
data from 266 cases of foodborne illness in Phnom Penh and Siem Reap collected from hospitals show that the cost of foodborne 
illness was US$ 63 per case. Quantitative microbial risk assessment estimated the risk of acquiring salmonellosis after consuming 
contaminated pork and chicken salad show that annual incidence rates of salmonellosis estimated from consuming chicken salad, 
pork salad and mixtures of chicken and pork salads were found to be 11%, 4% and 15%, respectively. A Randomized Controlled 
Trial intervention to improve food safety that included provision of equipment (US$ 20 per retailer) and training of pork sellers on 
good hygiene practices using the project’s handbook of five key actions was implemented. Intervention significantly reduced Salmo-
nella prevalence in the trial group.

Conclusion or Scope

The project generated new evidence on health and economic burden of foodborne diseases in Cambodia and piloted low-cost inter-
ventions that improved food safety in traditional markets. We recommended to scale up this intervention to improve food safety in 
Cambodia.
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Introduction and Objectives or Purpose 
Agriculture in general, and livestock production in particular, serve as a livelihood source for many people in sub-Saharan Africa 
(SSA). In many settings, lack of control of infectious diseases hampers livestock productivity, undermining the livelihood of rural 
populations. This scoping review sought to identify veterinary interventions previously applied and evaluated as well as their relative 
effectiveness in controlling infectious livestock diseases.

Methods 
To be included, papers had to be written in English, German or French, and had to describe the effectiveness and/or profitability of 
preventive veterinary intervention(s) against anthrax, blackleg, bovine tuberculosis, brucellosis, contagious bovine pleuropneumo-
nia, contagious caprine pleuropneumonia, foot and mouth disease, goat pox, lumpy skin disease, pasteurellosis, peste des petits 
ruminants, and/or sheep pox in any SSA country.

Results or Focus 
Of the 2748 publications initially screened, 84 met our inclusion criteria and were analyzed. Most of the studies (n = 73, 87%) 
evaluated the effectiveness and/or profitability of vaccination, applied exclusively, applied jointly with, or compared to strategies like 
deworming, antimicrobial treatment, surveillance, feed supplementation, culling and dipping in reducing morbidity and/or mortality 
to livestock diseases. The effectiveness and/or profitability of antimicrobial treatment (n = 5), test and slaughter (n = 5), and use of 
lay animal health workers (n = 1) applied exclusively, were evaluated in the other studies. Vaccination was largely found to be both 
effective and with positive return on investment. Ineffective vaccination was mainly due to loss of vaccine potency under unfavor-
able field conditions like adverse weather events, cold chain failure, and mismatch of circulating pathogen strain and the vaccines 
in use.

Conclusion or Scope 
Vaccination is the most effective and profitable means of controlling infectious livestock diseases in SSA. However, to achieve 
effective control of these diseases, its implementation must integrate pathogen surveillance, and optimal vaccine delivery tools, to 
overcome the reported field challenges.
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FACTORS AFFECTING BURNOUT IN JUNIOR DOCTORS ROTATING THROUGH 
ORTHOPAEDIC SURGERY DURING THE COVID-19 PANDEMIC
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Introduction and Objectives or Purpose

When COVID-19 first struck Singapore, manpower was redirected to medical specialties and National Centre for Infectious Diseases 
(NCID), resulting in a sharp drop in manpower to surgical specialties. This paper evaluates the impact of this on newly minted House 
Officers (HOs) entering NUH (National University Hospital) Orthopaedics, comparing their burnout rates in Contaminiation wards 
housing COVID-19 patients versus that of Clean wards housing non-COVID patients, with interesting results.

 

Methods

The Burnout Measure, Short Version by Malachi-Pines was used to measure the burnout scores of the House Officers via an online 
survey. Both quantitative and qualitative data (anecdotes) were collected.

Results or Focus

16 % of House Officers (HOs) met the criteria for burnout while serving in the Clean wards versus 0% rates of burnout in the Contam-
ination wards. 66% of HOs in the Clean wards were deemed at risk of burnout, more than twice than the percentage of 30% of HOs 
at risk of burnout in the Contamination wards. The lower burnout rates reported in Contamination teams was attributed to a smaller 
patient load, and a fixed team consultant as compared to multiple consultants in the Clean teams. Interestingly, majority of respon-
dents did not feel they were being placed at higher risk while in contamination teams, with 91% expressing they felt safe in Personal 
Protection Equipment (PPE) provided by the hospital. In fact, most HOs reported the COVID wards to be a period of rest and respite 
compared to their usual wards.

Conclusion or Scope

Patient load and senior team structures play paramount roles and may even outweigh the stress which comes from looking after 
infectious patients, shedding light on what affects junior doctors’ burnout levels while they rotate through a short-staffed surgical 
specialty during times of crisis. 
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MEASURING AND EVALUATING EPIDEMIC RESPONSE LAWS AND POLICIES 
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Introduction and Objectives or Purpose

Effective pandemic response and preparedness require laws and policies to be aligned with science and respect the One Health ap-
proach. Epidemic response laws and policies can have life and death consequences and significant economic implications and must 
be measured, evaluated and changed to meet the evolving context.

Methods 
The COVID-19 Law Lab platform enables quantitative representation of epidemic law and policies in a given country for multiple 
years, enabling governments and researchers to compare countries, and learn about the impacts and drivers of policy choices.

Results or Focus

The Law Lab will systematically identify and visualize laws/policies adopted around the world, by providing summaries, policies and 
visualizations across public health interventions, and serving as a living library of legal documents. The Law Lab is built on the Word-
Press platform that facilitates user-friendly contributions by individuals across the world.

Conclusion or Scope

Through the creation of new software for this legal database, we will be able to (1) serve as an open-source law library (2) index and 
code policies to facilitate analysis, (3) provide visualization tools to show how policies are being implemented, including interactive 
data analysis tools. This interface can then be connected to other platforms, facilitating analysis across issues including legislations 
regulating animals and environmental laws/policies, epidemics and diseases and harnessing existing data for multisectoral solutions. 
The law lab, inter alia, can help reconcile the difference in foundations of health-related legislation (based on the principle of scientific 
justification) and environmental legislation (based on the precautionary principle)
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Introduction and Objectives or Purpose

The COVID-19 pandemic has demonstrated the need for a structured framework in order for healthcare systems to respond ade-
quately to emerging infectious diseases. Here, we describe a “6M” approach that provides an overarching approach to outbreak 
preparedness.

Methods

The “6M”s include Man, Methods, Materials, Milieu, Medications and Message.

Results or Focus

“Man” includes manpower and training, where teams of deployable, trained healthcare practitioners are kept updated, with scheduled 
training programmes and cross-institutional drills. In “Methods”, both medical and logistical workflows are incorporated into every 
aspect of the framework, with clear delineation of tasks. “Materials” include resources for diagnostics for cases and at-risk groups, 
with consultation made with microbiologists for quality control, and appropriate persons for performing of such tests. Logistics of di-
agnostics include supply, distribution of such diagnostic material to ensure timely diagnosis.  

“Milieu” considers environmental factors and containment. Appropriate isolation guidelines include isolation criteria, and suitable facil-
ities of isolation catered to vulnerable population groups such as children and families. Personal protective equipment and transport 
of suspect or infected cases are important considerations in containment. “Medications” include therapeutics and vaccination. Rapid 
development of therapeutic guidelines by expert committees are required, along with open discussion with international counterparts. 
Apart from a reliable supply of vaccines, a vaccine programme that can be rapidly scaled up with trained personnel to deliver vaccines 
is crucial in vaccine delivery. “Message”, which constitutes the backbone of the framework, underlies communication channels that 
serve to effectively disseminate information to healthcare practitioners, patients and public. Information should not only be centrally 
communicated but also flow laterally in a timely manner. In the age of social media, proactive means to mitigate spread of misinfor-
mation is also crucial.

Conclusion or Scope

In conclusion, a “6M” approach provides a structured approach outlining essential considerations when planning for an outbreak 
response by a healthcare system.
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fever in a cohort living in a high malaria burden area of Uganda

Lusajo Mwakibete*1 ; Saki Takahashi2 ; Vida Ahyong1 ; Allison Black1 ; John Rek3 ; Isaac Ssewanyana3 ; Moses Kamya4 ; Isabel 
Rodriguez-Barraquer2 ; Cristina M. Tato1 ; Bryan Greenhouse2 ; Grant Dorsey2 ; Prasanna Jagannathan5  

1Infectious Diseases/ Chan Zuckerberg Biohub/ United States, 2Division of HIV, ID and Global Medicine/ University of California San 
Francisco / United States, 3Infectious Disease/ Infectious Diseases Research Collaboration/ Uganda, 4Medicine/ Makerere Universi-

ty/ Uganda, 5Microbiology and Immunology/ Stanford/ United States 

Introduction and Objectives or Purpose 
Causes of non-malarial fevers in sub-Saharan Africa remain understudied. 

Methods 
We used metagenomic next-generation sequencing (mNGS) to systematically investigate causes of non-malarial fever in partici-
pants of all ages enrolled in a cohort in eastern Uganda. Between December 2020 and August 2021, respiratory swabs and plasma 
samples were collected at 313 study visits where participants presented with fever and were negative for malaria by microscopy. 

Results or Focus 
Samples were analyzed using CZ ID, a web-based platform for microbial detection in mNGS data. Overall, viral pathogens were 
detected at 123 of 313 visits (39%). SARS-CoV-2 was detected at 11 visits; other prevalent viruses included Influenza A, RSV, and 
seasonal coronaviruses. Notably, 11 influenza cases occurred between May and July 2021, coinciding with the SARS-CoV-2 Delta 
wave. 

Conclusion or Scope

This study illustrates the utility of mNGS in elucidating the multiple causes of febrile illness, which could aid in surveying and re-
sponding to pathogens circulating in a region.
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Introduction and Objectives or Purpose

The concept of the One Health approach has been extensively discussed, but implementation still lacks support. In line with the 
German Federal Ministry for Economic Cooperation and Development’s (BMZ) 2021 One Health Strategy, Germany’s investments 
are supporting the shift from theory to practice geared towards implementing the Sustainable Development Goals. For this BMZ is 
working with implementing agencies such as the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) and KfW Devel-
opment Bank. The aim is to reduce health risks that arise at the human-animal-environment interface through preventive measures, 
to add value and reduce fragmentation, duplication and inefficiencies that continue to undermine progress in low and lower-middle 
income countries.

Methods

BMZ’ One Health work is implemented in four fields of action: (i) anchoring the approach in German development cooperation; (ii) 
strengthening cooperation and networking; (iii) capacity development; and (iv) political agenda setting. Implementation considers the 
full complexity of the systems addressed, guided by evidence and sustainability principles.

Results or Focus

BMZ has funded over 60 One Health-related projects between 2016 and 2021 with more than 800 million EUR in more than 30 
countries and regions. Projects focus on zoonoses, neglected tropical diseases, antimicrobial resistance, and pandemic prevention, 
preparedness and response (PPR). Activities aim, for example, to improve surveillance, expand roll out of digital tools and strengthen 
human capacity development.

Conclusion or Scope

BMZ’ One Health work includes financial cooperation through multilateral, regional development banks and KfW, and technical coop-
eration projects across the globe with a particular focus on Africa. Additionally, BMZ builds partnerships with key stakeholders e.g., 
World Organisation for Animal Health, World Health Organization and the United Nations Environment Programme. As a large donor 
in global health, food security, water, biodiversity, and the Financial Intermediary Fund for PPR, Germany will use its position as a 
trailblazer to advance the One Health approach in key facilities and institutions.
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Introduction and Objectives or Purpose

To increase awareness of One Health (OH) research and policies in Eastern and Southern Africa (ESA), enhance cross-sectoral 
collaboration between government entities with OH mandates and OH stakeholders across society, equip educational and research 
institutions to train the next generation workforce and identify solutions to tackle OH issues, and to increase capacity of the public and 
private sector to identify and deliver OH solutions.

Methods

COHESA is working with partners in Botswana, Ethiopia, Kenya, Malawi, Mozambique, Namibia, Rwanda, Tanzania, Uganda, Zam-
bia, and Zimbabwe to deliver the project. Net-mapping (identifying key OH actors/institutions) and a baseline assessment has been 
undertaken to describe the OH landscape in each country and identify gaps to be addressed by the project. COHESA looks to build 
national and regional OH capacity by developing and reinforcing collaborative OH governance mechanisms with evidence based 
OH strategies. Future OH capacity will be enhanced through strengthening educational institutions to deliver OH courses. Delivery 
of solutions for a specific OH issue is planned for Ethiopia, Kenya, Mozambique and Zimbabwe, with the approach then used as a 
model for OH delivery.

Results or Focus

Early outputs include net-mapping of OH actors and baseline assessments of OH status across each country, which will inform on 
solutions that can be implemented through building cross-departmental collaboration and capacity. COHESA is working with national 
and regional higher education bodies to benchmark OH curricula to establish new and improved OH courses.

Conclusion or Scope

COHESA aims to embed the OH approach in ESA through building cross-discipline, and cross-sectoral collaboration to address the 
complex, systems-wide challenges that threaten the modern world, specifically focussing on government, education, research sec-
tors, and OH service providers. Understanding the current state of OH across ESA and OH actors’ relationships, promotion of OH 
evidence-based strategies and governance, and enhancing OH capacity will facilitate adoption of OH solutions.

Keywords: One Health; baseline assessment; net-mapping; cross-sectoral collaboration



Pandemic Preparedness and Health Systems Resilience (PPHSR)

414

Topic: Pandemic Preparedness and Health Systems Resilience (PPHSR): Secondary/indirect impact to human and animal health: 
Ensuring the fit of key One Health models and innovations and their implementation into health systems.  
Abstract No: 14953

Assessing food security performance from the One Health concept: an evaluation tool 
based on the Global One Health Index

Lefei Han*1 2 ; Siyu Gu1 2 ; Fumin Chen1 2 ; Xiaoxi Zhang1 2 ; Jingshu Liu1 2 ; Xiaokui Guo1 2 ; Xiaonong Zhou1 2 ; Qinqin Hu*1 2  
1School of Global Health/ Shanghai Jiao Tong University School of Medicine/ China (বব), 2One Health Center/ Shanghai Jiao Tong 

University-The University of Edinburgh/ China (বব) 

Introduction and Objectives or Purpose

Food systems instantiate the complex interdependencies between humans, the physical environment, and other organisms. Applying 
One Health approaches for agri-food system transformation is crucial to combat the threats from food security, nutrition, and food 
safety, as well as enhance the sustainability of food systems. This study proposes to develop a potential assessment tool, named 
the global One Health index – Food Security (GOHI-FS), to evaluate food security performance across countries from One Health 
perspective and identify relevant gaps that need to be filled urgently for ideal and sustainable food systems. 

Methods

We comprehensively reviewed existing frameworks and elements of food security. The indicator framework was conceptualized fol-
lowing the structure-process-outcome model and confirmed by expert advisory. Publicly available data in 2020 was collected for each 
indicator. The weighting strategy was determined by the Fuzzy Analytical Hierarchy Process. The data for each indicator was normal-
ized and aggregated by weighted arithmetic mean. Logit-transformed linear regressions were performed to evaluate the associations 
of GOHI-FS with health and social-economic indicators. 

Results or Focus

The GOHI-FS includes 5 first-level indicators, 19 second-level indicators and 45 third-level indicators. There were 146 countries en-
rolled for evaluation. The highest average score was shown in Nutrition (69.8) and the lowest in Government support and response 
(31.3). There was regional heterogeneity of GOHI-FS. Higher average scores were shown in North America (76.1, 75.5-76.7), fol-
lowed by Europe and Central Asia (66.5, 47.6-78.6), East Asia and the Pacific (61.3, 44.9-78.6), Latin America and the Caribbean 
(61.4, 54.5-71.2), Middle East and North Africa (57.1, 42.9-68.9), South Asia (49.6, 35.3-60.0), Sub-Saharan Africa (42.7, 29.5-62.5). 
We also found significant associations between GOHI-FS and GDP per capita, socio-demographic index, health expenditure and life 
expectancy.

Conclusion or Scope

GOHI-FS is a potential assessment tool to understand the gaps in food security across countries under the One Health concept.
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COVID-19 Law Lab: Building Partnerships and Facilitating Law and Policy Surveillance 
for a Cross-Sectoral, Collaborative and ‘One Health’ Approach to Pandemic Prepared-

ness and Response

Katherine Ginsbach*1 ; Kashish Aneja*1 ; Alison Durran 1 ; Katie Gottschalk1 ; Sam Halabi1  
1Center for Transformational Health Law / O’Neill Institute for National and Global Health Law/ United States 

Introduction and Objectives or Purpose

The COVID-19 Law Lab initiative is designed to address the urgent need for quality legal information to support the study of how law 
and policy can be used to effectively manage this, and future, pandemic(s). The initiative also strives to document how governments 
have worked to promote public health while respecting human rights and promoting equity, especially for historically marginalized or 
vulnerable groups.

Methods 
It is a partnership comprising the O’Neill Institute, Georgetown University, the WHO, UNAIDS, IDLO, IPU, and UNDP. The database 
involves individual and regional collaborations and with universities, civil society, law firms, and individuals. We have also hosted 
training sessions and individuals have taken ownership of research for a country.

Results or Focus

It contains over 7,000 legal and policy documents related to the COVID-19 pandemic. In-country partnerships allows us to gain 
valuable knowledge about data collection barriers and how these laws and policies are being implemented to help guide us in better 
preparedness and response for the next pandemic. The database is a publicly accessible, open-source database of COVID-19 relat-
ed measures impacting health and human rights that promotes transparency and accountability by documenting countries’ pandemic 
responses through the use of law and policy.

Conclusion or Scope

The database can facilitate law and policy surveillance and analysis, identify gaps including barriers to the ‘One Health’ approach 
across countries. Such a database will build global and regional partnerships that facilitate reforming pandemic response and pre-
paredness laws and policies that follow a One Health approach. 
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ASSESSING EFFECTS OF THE COVID-19 PANDEMIC ON HEALTH SECURITY AND 
INFORMATION SYSTEMS IN THE MIDDLE EAST AND NORTH AFRICA

Derek Kunaka*1 ; Omar Almjadalawi*; Micol Stock*1 ; Lisa Kowalski*1 ; Derek Kunaka*1  
1USAID Country Health Systems and Data Use (CHISU) Program/ JSI / United States 

Introduction and Objectives or Purpose

The U.S. Global Health Security Agenda (GHSA) has prioritized support to countries in the Middle East and North Africa (MENA) 
region to better prepare for future disease outbreaks. Even prior to the COVID-19 outbreak, the region experienced key challenges 
in effective coordination of regional efforts to monitor diseases, including the provision of datasets or evidence necessary to provide 
a holistic understanding of each country and of the region overall. These information sharing gaps were exacerabted by the pan-
demic.

  

With support from the WHO Eastern Mediterranean Regional Office, the USAID-funded Country Health Information Systems and 
Data Use (CHISU) program began a landscape analysis in 2021 of 11 MENA countries (Algeria, Egypt, Iraq, Jordan, Lebanon, Lib-
ya, Morocco, Syria, Tunisia, West Bank/Gaza, and Yemen) to understand their health information systems, platforms, and policies 
for disease surveillance and pandemic preparedness. The goal of the assessment was to understand the status of One Health 
systems in the region and to provide recommendations for improved national and regional level disease surveillance and outbreak 
response.

Methods 
CHISU conducted a desk review and held key informant interviews with stakeholders covering the 11 study countries. Stakeholders 
included government representatives, donors (ex. USAID, WHO), program implementing partners, and independent experts. CHI-
SU spoke to health experts, as well as representatives from the agriculture, environment, and zoonotic health sectors.

Results or Focus 
CHISU gained an in-depth understanding of health governance and policies, human and zoonotic disease surveillance data sys-
tems, and technology tools for outbreak management.

Conclusion or Scope

The assessment identified common gaps in pandemic preparedness including political resistance to data sharing, lack of endorse-
ment in/ capacity to adopt existing disease surveillance technology tools, and a lack of resources to formalize national and regional 
disease surveillance platforms. Findings will be shared with USAID, WHO, and the country governments interviewed to inform their 
future investments and strategies.
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Validation of a community-friendly tool to assess Patient satisfaction in Tuberculosis 
programme in the Covid Pandemic period; Bhubaneswar; India

Sonali Kar*1 ; Melat Menberu1 ; Pooja Priyadarshini1 ; Manas Ranjan Behera1 ; Kirti Sahu 
1Community Medicine/ Kalinga Institute of Medical Sciences/ India 

Introduction and Objectives or Purpose

Tuberculosis is a priority programme for India,  one of the 20 countries with high burden of TB.  Odisha (Eastern India) in 2017report-
ed 159/lakh/year vis-à-vis national average incidence of 138.33/lakh/year.  Under National Strategic Plan 2020-25,  in 2021 Odisha 
was ranked second in country for its efforts on TB elimination. WE assess community feedback on the programmatic endeavors, by 
using a tool of client satisfaction. 

Methods

350 consecutive subjects, adults aged 18 years and above consented among the 465 who were newly diagnosed between 5/4/21 
to 5/4/22;  given a prevalence of 30% TB at 5% error and 95% CI  and 5% non-response. Confirmed cases were interviewed at one 
DOTS center in an urban city,  using this pre-designed and pretested tool after taking requisite ethical permission from the institute 
as well as after consent from the participating subjects.

The tool had 24 items; alpha Cronbach coefficient was 0.928 (bootstrap 95% CI)  overall; suggesting very good reliability.  

Results or Focus 
Infrastructure mean score for all 10 questions was above 4.5 ; for process it was <4.05 for a few questions and mainly these 
referred to Out of pocket expenditures and waiting time; outcome again for all three questions mean score was near or above 4.4. 
The overall score was between 5 to 10; maximally at 8. 

Conclusion or Scope 
Tool gave clear-cut hints at the best picture scenario, as the study was done at a single DOTS service centre in the capital city of 
the state, which ran effectively even in the pandemic. However, it brings out the weak points In the processes like the cost incurred 
to come to the centre and communication with ancillary staff. No difference in satisfaction levels were reported among pulmonary 
and extrapulmonary cases (ratio 8.4:1.5) in this study in covid period 
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AN INSTITUTIONAL CAPACITY MAP OF ONE HEALTH IN THE GREATER MEKONG 
SUBREGION

Angus Campbell*1 ; Clare Strachan1  
1Nossal Institute for Global Health, Melbourne School of Population & Global Health/ University of Melbourne/ Australia 

Introduction and Objectives or Purpose

Understanding institutional capacity and activity is critical to One Health (OH) operationalisation and investment strategies.  We con-
ducted institutional mapping in the Greater Mekong Subregion (GMS), to identify and describe organisations operating in, or relevant 
to, OH. 

Methods 
An institutional list was compiled through virtual stakeholder consultations across the health, livestock/agriculture and environ-
ment sectors followed by a desktop review of scientific literature, reports and websites. Institutions and networks were included if 
they directly identified themselves having OH aims or OH activities, were key and active in public, animal or environmental health, 
or had cross-sectoral activity objectives. Identified institutions were categorised according to their primary sector, key activity 
area(s), and OH themes.

Results or Focus

Most OH institutions were from government and education/academia, with fewer from civil society or the private sector (Table 1). The 
relative proportion of OH institutions was similar across countries (P=0.061).

Although requiring further validation from GMS stakeholders, the most common activity was capacity building, possibly reflecting the 
number of education/academic institutions identified.  Fewer institutions appeared to be active in leadership/management, communi-
cation, policy/advocacy/regulation, although large numbers may not be necessary in these areas. 

Thematically, stakeholders most commonly were involved in preventing emerging infectious disease in humans (27%). This encom-
passed human disease outbreak prevention, rural development, and advancing agricultural practice. Government typically imple-
mented these activities. Surveillance and reporting (14% of institutions) most commonly involved human infection, although some 
surveillance/reporting of animal pathogens occurred. 

Table 1: GMS One Health institutions by country and sector (NGO: non-government organisation; 
CSO: civil society organisation)

Country Govern-
ment

Education/Aca-
demia NGO CSO Interna-

tional
Inter-gov-
ernmental

Pri-
vate Total

Cambo-
dia 6 3 1  1   11
Lao PDR 7 5   1   13
Myan-
mar 4 3  2    9
PRC: 
Guangxi 
AR & 
Yunnan

27 7 1      35

Thailand 8 13  1    22
Viet 
Nam 35 25 1 9 2   72
Regional  1   9 12 1 23
TOTAL 87 57 3 12 13 12 1 185
 

Conclusion or Scope 
Most OH activities in the GMS still occur within sectors, and there is little private sector representation.  Increased cross-sectoral 
activities, especially closer coordination of sectoral disease surveillance systems, and greater inclusion of wildlife, biodiversity and 
environment are still required. Future studies to describe OH capacity might include developing and using direct measures of actual 
OH capacity, beyond implying it from descriptions of current institutional activities.  

Acknowledgement 
 

Keywords: operationalisation; coordination; joint working



Pandemic Preparedness and Health Systems Resilience (PPHSR)

419

Topic: Pandemic Preparedness and Health Systems Resilience (PPHSR): Secondary/indirect impact to human and animal health: 
Ensuring the fit of key One Health models and innovations and their implementation into health systems.  
Abstract No: 15202

BUILDING HEALTH SYSTEMS RESILIENCE THROUGH ONE HEALTH WORK-
FORCE DEVELOPMENT

Vipat Kuruchittham*1 ; Parntep Ratanakorn2 3 ; Michael Tee3 4 ; Sudarat Damrongwatanapokin1 ; Thị Hương Lê3 5  
1Secretariat/ Southeast Asia One Health University Network/ Thailand (ববব), 2Steering Committee/ Thailand One Health University 

Network/ Thailand (ববব), 3Executive Board/ Southeast Asia One Health University Network/ Thailand (ববব), 4Board/ Philippine 
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Introduction and Objectives or Purpose

Health workforce is fundamental to building health systems resilience. Universities, producers of health workforce, play an essential 
role in supplying resilient and competent health professionals to effectively prevent, detect and respond to increasing health threats 
such as the COVID-19 pandemic. Southeast Asia One Health University Network (SEAOHUN), established in 2011, connects and 
brings together over 95 member universities in 8 Southeast Asian countries to institutionalize One Health (OH) curriculum into univer-
sity offerings to build the next generation of OH professionals with the right skillset and mindset, such as critical thinking, communica-
tion, collaboration, and systems thinking, to solve complex health challenges. Additionally, universities conduct OH research to sup-
port policymakers with evidence-based information, and provide innovative solutions to support governments in their surge capacity.

Methods 
This case study distills lessons learned from our decade journey in fostering an extensive multi-country and multi-disciplinary net-
work from 10 founding universities in 4 countries to become a leading regional network of over 95 universities in 8 countries on OH 
capacity building and research.

Results or Focus

Success factors include building trust and partnership, finding OH champions, having committed development partners, strength-
ening governance and operating structure, increasing visibility to advocate OH education at all levels, and diversifying our funding 
portfolio for organizational sustainability.

Conclusion or Scope

SEAOHUN represents academic voices often lacking at national, regional, and international forums. SEAOHUN is a member of the 
Global Health Security Agenda and a partner of Southeast Asian Ministers of Education Organization, ASEAN+3 Field Epidemiology 
Training Network, among other OH leading institutions and networks.

We strongly believe in the power of networks and multi-sectoral collaboration as we build on each other’s strength in keeping our 
world safe from infectious disease threats. Our model can be adapted and replicated to build networks in other regions for the devel-
opment of a sustainable and competent health workforce of the future.
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A global analysis of One Health Networks: who and what is driving the proliferation of 
One Health collaborations?
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Introduction and Objectives or Purpose 
With the COVID-19 pandemic, there has been a renewed focus on threats emerging at the human-animal-environment interface 
and investments in One Health collaborations are expected to increase. Efforts to monitor the growth in One Health Networks 
(OHNs) are essential to avoid duplication and misalignment of investments. This study maps the global distribution of existing 
OHNs and assesses their collective characteristics to identify potential gaps and target investment more effectively.

Methods 
We systematically searched PubMed, Google, Google Scholar, and relevant conference websites, and identified 184 OHNs world-
wide for further analysis. We developed four case studies to illustrate key findings from our research and exemplify best practices in 
One Health operationalisation.

Results or Focus

While there has been growth in the number of OHNs forming in the last ten years than in the preceding decade, investment in 
OHNs has not been equitably distributed, with more OHNs forming and headquartered in Europe than in any other region. Emerg-
ing infections and novel pathogens are the priority for most OHNs, with far fewer OHNs focusing on other important hazards and 
pressing threats to health security. We found major gaps in the OHNs collaboration model in terms of the diversity of stakeholder 
and sector representation, which we argue impede effective and equitable OHN formation, and contribute to other imbalances in 
OHN distribution and priorities. 

Conclusion or Scope

The increased attention to One Health post-COVID-19 presents an opportunity to better align efforts and resources where there 
is the most need. Analyses like ours should be used as a baseline to establish databases and repositories of OHNs worldwide. 
Greater attention should then be paid to understanding existing resource allocation and distribution patterns, and to help establish 
more egalitarian networks that truly address the breadth of One Health issues and serve communities most affected by emerging, 
re-emerging or endemic threats arising at the human-animal-environmental interface.
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ONE HEALTH, MULTIPLE IMPACTS OF ONE HEALTH WORK IN BANGLADESH AND 
THE ASIAN REGION FOCUSING ON THE POULTRY INDUSTRY
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Introduction and Objectives or Purpose

Bangladesh is embracing “One Health” (OH), with a strong focus on zoonotic diseases. This study assesses the impacts and lessons 
learned from the implementation of OH approaches in Bangladesh and the region over the last decade. It also identifies new OH 
endeavors that can better support health security, especially for the poultry sector.

Methods

The scoping review protocol set inclusion and exclusion criteria for Bangladesh and selected South Asian Association for Regional 
Cooperation and Association of Southeast Asian Nations documents. A tailored interview guideline used with 25 key informants de-
termined how effectively the OH approach connects to emerging diseases and antimicrobial resistance (AMR).

Results or Focus

Bangladesh is at high risk for zoonotic diseases like Avian influenza, Nipah, Rabies, Anthrax, and leptospirosis due to high human 
population density, human-animal interaction, and environmental degradation. Deforestation, natural disasters, and AMR encourage 
OH stakeholders to strategize how best to implement this approach across all sectors in a robust and efficient manner. Our review 
revealed that, relative to the other study countries, Bangladesh has made solid progress in institutionalizing the OH approach via an 
inter-ministerial steering committee and an OH secretariat. However, despite the establishment of these bodies, Bangladesh lags 
behind in effective OH communication between sectors and with the public. Inadequate coordination among stakeholders, incompat-
ible funding, and minimal evidence-based research were common obstacles. Bangladesh can learn from several countries regarding 
more effective OH action through strengthening their inter-sectoral and public awareness communication, and establishment of local 
OH teams.

Conclusion or Scope

Strong coordination mechanisms, which enable multi-sectoral stakeholders to promote honest and timely knowledge sharing and 
management are essential. Engaging high-level government bodies that oversee frontline ministries helps overcome bureaucratic 
hurdles in OH implementation.
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WORKING OUT HOW TO WORK TOGETHER: COMMUNICATION, COORDINATION, 
COLLABORATION OR INTEGRATION FOR OPERATIONALIZING ONE HEALTH 

Mayank Barot *1 ; Barbara McPake1 ; Angus Campbell 1  
1One Health Unit/ The Nossal Institute for Global Health/ Australia 

Introduction and Objectives or Purpose 
The essential One health argument is that the human, animal and environmental health fields should work closely together. How-
ever, putting this into practice remains a major challenge. One of the key issues is the limited practical guidance and understanding 
on how institutions can foster and sustain cross-sectoral efforts. 

Methods 
 Our research addresses this critical gap with a simple framework that identifies and defining four types of institutional arrange-
ments that support the operationalization of One Health.

Results or Focus

These are communication; the sharing of information, coordination; aligning separate activities, collaboration; working together 
but maintaining separate entities and integration; merging entities.  The framework provides four criteria to help determine which 
institutional arrangement is most appropriate. These criteria are the extent and distribution of specialist knowledge; if specialist 
knowledge is high and concentrated, then greater levels of integration will be more difficult. Each step will require greater levels of 
sharing such knowledge across parties.  Timing considerations; if activities have time specific impacts that interact with each other, 
then the benefits of greater levels of integration will be greater at least to the point of ‘co-ordination’ – so that activities are timed to 
maximize impact.  Externalities; If externalities of the activities of one party affects the other, then the benefits from greater levels of 
integration will be greater so that externalities are jointly managed.  Economies of scope and joint production; If there is significant 
scope for economies of scope and joint production, then the benefits from greater levels of integration will be greater so that activ-
ities maximize economies of scope and jointly produce outputs. Examples of this framework are provided in consideration of One 
Health interventions tackling the issue of Leptospirosis and Anti-microbial resistance (AMR).
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A multi-sectorial One Health approach to Biosurveillance and Epidemic Preparedness: 
a Singapore case study
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Introduction and Objectives or Purpose

While the world struggles with the COVID-19 pandemic and monkeypox, climate change plays an increasing role in the emergence 
and spread of infectious diseases. Singapore, as a city-state and entrepot, remains vulnerable to the public health impact of infectious 
diseases arising from climate change and other disease drivers. Climate change can create disruptions in the ecosystem causing 
spill-over events and disease transmission. Further, other associated human activities such as urbanisation and deforestation, and 
transboundary movement of people, animals (and vectors), and wildlife trade, can precipitate the emergence or spread of zoonotic 
diseases. This presents new challenges to the traditional and singular approach of biosurveillance and epidemic preparedness.

Although Singapore has relative successes in handling previous public health crises, challenges continue to aris. A Whole-of-Govern-
ment biosurveillance strategic framework that encompasses public health, animal/wildlife health, environmental health, food safety 
sectoral leads is needed to identify common areas of concern, aggregrate scientific expertise and develop joint action plans.

Methods 
The One Health agencies in Singapore have developed a framework which aims to identify the gaps and opportunities in the cur-
rent biosurveillance and epidemic preparedness landscape.

Results or Focus 
The conceptual framework comprises four strategic thrusts of scanning and early detection, management of hosts and vectors, in-
ter-agency information integration, and science and technology. Specific actions and outcomes have been identified for each thrust. 
A multi=sectoral approach is needed especially for disease threats that occur at the human-animal-environment interface, as it re-
quires joint risk assessments and analyses to ensure emerging threats are escalated to decision makers accordingly. Development 
of a One Health data platform for joint sense-making and risk assessment is underway, and implementation of a holistic sampling 
approach has come to the fore

Conclusion or Scope 
Singapore adopts a One Health approach to biosurveillance and epidemic preparedness.
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Introduction and Objectives or Purpose

A game-based clinical method and a case-based learning approach are used in this study to develop effective pedagogical tools that 
enable nurses to develop the clinical reasoning skills they need to care for patients in acute care settings.

Methods

A separate design-based research was conducted to develop a serious game about clinical reasoning. Case-based approaches were 
used during face-to-face sessions to allow nurses to have a discussion guided by a facilitator after a case presentation. A variety of 
learning experiences are offered to nurses through this blended learning programme that combines technology-supported learning 
and face-to-face learning.

Results or Focus

On the clinical reasoning skills checklist, 22 participants achieved a baseline score of 70%. In August and November, third-month and 
six-month assessments will be conducted. The results will be compared with those from the baseline assessment.

An e-Learning Experience Questionnaire with 32 items received a score of 80.95%. On the basis of these findings of the quality of 
teaching in a blended context domain, a game-based clinical approach appears to enhance intrinsic motivation to maintain learning 
levels. A case-based learning approach promotes more active and reflective thinking during face-to-face sessions, according to the 
participation interaction and engagement domain.

Conclusion or Scope

Nurses played a crucial role in the diagnostic process while caring for patients. They dealt with complex tasks within a dynamic 
environment. In response to the COVID-19 outbreak, training around the world has postponed and cancelled in-person classes. 
Workplace training is becoming one of the hardest-hit activities. Nurse training cannot stall capability development. We cannot simply 
pause on critical workplace training even as we strive to put staff safety first. By protecting personnel, adhering to pandemic response 
regulations, enabling pedagogical tools and delivery, and establishing and expanding virtual live learning, this study enhances val-
ue-creating efforts.

Keywords: Workplace Training Resilience, Innovative Pedagogical Methods, Nurse Training, Game-Based, Case-Based 
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Introduction and Objectives or Purpose

The Covid-19 pandemic brought a shortage of ventilators worldwide, sparking attempts both by amateur teams and professional 
companies to build them rapidly to meet emergency needs. In the race against the clock, it is unclear how many teams implemented 
quality systems during development to address safety, quality and efficacy concerns. Here, we present a case study of our team’s 
implementation of ISO13485 quality management systems (QMS) requirements, applied to our rapid-manufacture emergency-use 
ventilator development effort.

Methods

Limited units of ventilators were prototyped to meet design requirements from clinical end users, verified through in-house and 
third-party testing, validated through preclinical studies performed by clinicians, and evaluated through a user acceptance test.

Results or Focus 
It was found that the use of the QMS processes helped to ensure the design met functional and other requirements, reduced risk, 
and was of a consistent quality, even though the team was not seeking regulatory approval at the time.

Conclusion or Scope

The design was subsequently licensed out to an ISO13485-certified vendor partner, and a number of units were exported for emer-
gency use. While the units would still require formal regulatory emergency-use approval by local authorities prior to use in patients, 
this has underscored the importance of QMS implementation, even in an emergency-use development timeline, in enabling the cre-
ation of a functionally reliable product that is acceptable to users and of consistent quality.
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Introduction and Objectives or Purpose

Maize (Zea mays L.) is an economically important cereal crop in sub-Saharan Africa. The cereal offers a plethora of benefits including 
dietary provision, poverty reduction, animal feed supply and food security. Despite its numerous uses, maize production has been 
continually threatened by a plethora of factors, with post-harvest losses and mycotoxins, such as aflatoxins, being the most prevalent 
problem. Given that maize consumption is projected to increase by approximately 16% by 2027 due to the burgeoning of livestock 
and human populations, it is deemed crucial to promptly address the aflatoxin menace. In Kenya, major outbreaks of aflatoxicoses 
have been documented and they are attributed to poor pre, peri and post-harvest practices. In the study, we seek to examine the 
scope of the aflatoxin menace within the Rift-valley region, Kenya’s bread basket and leading maize producer, but unfortunately little 
or no research has been undertaken to access the mycotoxin challenge. 

Methods

The study focuses on two counties; Uasin Gishu and Elgeyo Marakwet. Given that maize is the staple in Kenyan diets, assessing and 
investigating aflatoxin contamination in high maize cultivation and producing regions is paramount. The occurrence and distribution of 
total aflatoxins(AFs) in stored maize and the aflatoxigenicity potential of Aspergillus flavus and Aspergillus parasiticus in stored maize 
in both counties will be determined. The genetic profile of both Aspergillus species will be evaluated using molecular methods by first 
quantifying their DNA and the conducting Next Gen Sequencing for all AF+ samples. 

Results or Focus

The study seeks to providing ample information on the adverse effects of aflatoxins in the human, animal and agricultural spheres; 
an aspect that further links the research to the one health theme.  

Conclusion or Scope 
It is anticipated that the research will emerge as an educative and enlightening read regarding aflatoxin contamination to farmers, 
animal nutritionists, scientists and scholars within sub-Saharan Africa.
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Introduction and Objectives or Purpose

Livestock production in the Asia-Pacific Region is affected by climate change and is a source of greenhouse gas (GHG) emissions. 
This study assessed the readiness of countries in the region to implement climate smart livestock (CSL) policies and measures.

Methods

Assessment was conducted using secondary data and literature on 36 developing countries in the region. Indicators covered: (1) Vul-
nerability to climate change (using indicators of exposure, sensitivity and adaptive capacity adapted for livestock from the ND-GAIN 
food vulnerability index); (2) Livestock GHG emissions (level and growth rate 2010-2019); (3) Coherence of livestock and climate 
change policies, and climate smart programme implementation.

Results or Focus

(1) Livestock emissions have grown in 58% of countries. Nine of 17 countries with the largest livestock emissions have rapidly 
growing emissions (median growth rate 25% p.a.), 7 of which are also among the most vulnerable countries. Cattle are the largest 
emission source, but buffalo, chicken, swine or goats contribute significantly in 6 of these 9 countries. (2) Differences in importance 
of animal source foods mean livestock vulnerability may differ from overall food vulnerability. Higher livestock vulnerability results 
from higher exposure and sensitivity, and lower adaptive capacity. Livestock production is negatively correlated with cereal produc-
tion in many countries, suggesting although livestock is vulnerable, it may sometimes buffer crop-related vulnerability. (3) Livestock 
is prioritized for adaptation in 36% of NDCs and 15 mention mitigation measures. Climate change is addressed in many countries’ 
livestock-related policies and plans, but few have undertaken in-depth assessments of CSL needs and options or are implementing 
domestically or internationally financed CSL programmes.
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Conclusion or Scope 
Depending on country circumstances, support may address capacities for identifying CSL needs and options, policy development 
and/or investment planning. Variation in country readiness to promote CSL suggests potential for cross- and co-learning 
among countries in the Asia-Pacific region.
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Introduction and Objectives or Purpose 
The Global Livestock Environmental Assessment Model-interactive (GLEAM-i) is an on-line greenhouse gas (GHG) assessment 
tool. It has been developed by FAO and partners to support governments, project planners, producers, industry and civil society 
organizations. It can be used in the preparation of national GHG inventories, Nationally Determined Contributions (NDC) and in 
ex-ante project evaluation for estimating the climate co-benefits of technical improvements in animal husbandry, feed and manure 
management.

Methods 
GLEAM-i is an online, IPCC Tier 2, greenhouse gas (GHG) calculator specific to the livestock sector. It brings the core functional-
ities of the FAO Global Livestock Environmental Assessment Model (GLEAM) to the public in a web application. The current version 
of GLEAM-i allows the direct comparison between Baseline and Scenario conditions and includes the 2010 background data from 
GLEAM 2.0 as default parameters. 

Results or Focus 
GLEAM-i is accessed in average by 500 users monthly. It is also used by FAO to support the GHG assessment of projects and 
investments in livestock in over 20 countries in support of the World Bank, the International Fund for Agricultural Development, the 
International Funding Corporation and the European Bank for Reconstruction and Development. GLEAM-i is also used to support 
capacity development of government and international funding institutions staff in GHG emissions calculations in livestock. An aver-
age of 75 professionals have been trained by FAO in the use of GLEAM-i every year. 

Conclusion or Scope 
Through detailed Tier 2 GHG calculations and capacity development, GLEAM-i can support a better inclusion of livestock in na-
tional climate commitments and a better accountability of climate co-benefits of improvements in livestock production. Improved 
capacity in countries on livestock GHG accounting can also support better access to climate finance.
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Introduction and Objectives or Purpose

One Health (OH) concepts highlight the inter-relationships in health among people, animals, and the environment. It is expanding 
to include many new interdisciplinary research areas that were not recognized at its inception.Sectoral research gaps and regional 
biases in OH activities may undermine the world OH commitment.

Methods

We performed comparative analysis of abstracts presented at the 1st World One Health Congress (WOHC) and 6th WOHC to iden-
tify potential biases in OH research. Based on their content, we classified (n =1234) abstracts presented in both congresses into 
six sectoral research areas in OH namely: Disease Surveillance, Capacity Building and Civil Society, Public Policy and Regulation, 
Antimicrobial Resistance, Environmental and Ecological Issues, and Sustainable Food Systems. We classified abstracts based on 
corresponding author’s country and regional affiliation to identify potential regional biases in OH research.

Results or Focus

In total, 302 abstracts were presented from 54 countries during the 1st WOHC, and 932 abstracts from 93 countries were presented 
during the 6th WOHC, reflecting a remarkable increase of 68% in abstracts submission between two congresses. At both congress-
es, Disease Surveillance accounted for the majority (~35%) of abstract submissions.  A consistent underrepresentation of research 
on Environmental and Ecological Issues and Sustainable Food Systems, with (~10%) and (~5%) of the total abstracts presented at 
each congress. We found that authors from developed countries, who were selected for inclusion in the 6th WOHC appeared to focus 
mostly on Public Health Policy and Regulations, in comparison with authors from developing countries where Disease Surveillance 
dominated in abstracts submission categories.  

Conclusion or Scope

Global One Health commitment must be ensured by timely actions that encourages global participation to address the identified new 
geographic-sectoral gaps in OH research. It can be achieved by working more closely with resourceless countries to enhance their 
ability to detect and respond locally to OH problem of global significance.
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Introduction and Objectives or Purpose 
Every year varicella-zoster virus (VZV) causes over 70 million infections, hundred of thousand of disabilityবadjusted life years, and 
almost 15,000 deaths in children worldwide. In addition, the virus persists lifelong and can be reactivated as herpes-zoster, causing 
neuropathic pain. Although most severe cases and deaths are concentrated in tropical low and middle-income countries, research 
has focused on temperate high-income countries. In temperate regions, seasonal climate drives varicella transmissibility, peaking 
typically at the end of winter. However, in tropical regions, climate patterns are fundamentally different, and the drivers of varicella 
transmissibility are unclear. Here we characterized the seasonal incidence and explored the climatic drivers of varicella in Colom-
bia, a tropical country with a vast diversity of climates. 

Methods 
We used high-resolution spatial and temporal data on reported varicella cases to the Colombian surveillance system (SIVIGILA) 
from 2011-2014 before the vaccine’s introduction. The spatial variations in varicella seasonality were described with generalized 
additive models and linked to climates across Colombia using dissimilarity matrices. In addition, we developed a compartmental 
transmission model to test whether climatic variables can explain the seasonality of varicella in Colombia and Mexico.

Results or Focus

In contrast to most temperate regions, we found that varicella incidence in Colombia peaks twice, and its seasonality varies sub-
stantially between regions. These variations followed a latitudinal gradient and correlated with humidity and precipitation patterns 
across Colombia. Furthermore, including humidity in a VZV transmission model explained both heterogeneous bimodal seasonal 
variations of varicella in Colombia and its rigidly single-peak seasonality in Mexico. 

Conclusion or Scope

Our findings indicate that seasonal variations in humidity can drive varicella transmission in the tropics, contributing to the under-
standing of the global seasonality of VZV. Furthermore, in a rapidly changing global climate, they illustrate the need to carefully con-
sider within-country climatic variations to allocate effective preventive interventions for infectious diseases such as varicella.
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Introduction and Objectives or Purpose 
The collapse of the mining tailings dam owned by Vale® and BHP Billiton® in Brazil, in 2015, caused the biggest environmental 
disaster in national history and the biggest disaster in world history involving tailings dams, taking 62 million m³ of ore tailings to the 
Rio Doce and its banks, to the sea. In this process, thousands of families had their food safety and nutritional security compromised 
due to the impact of the tailings in the areas adjacent to the river.

Methods 
In this context, the process of repairing the impact and recovering the affected areas in 5 municipalities has contributed to the 
health and well being of the affected families. Agroecological gardens and orchards which produce healthy and pesticide-free food 
for families to eat were successfully implemented. Furthermore, agroforestry systems were implemented for the production of 
various natural and organic products for commercialization and consumption by families, sugarcane plantations and grass were 
implemented in areas free of tailings for high quality animal feed and no risk of contamination,  and permanent preservation areas, 
such as springs and riverbanks were fenced off and reforested with native trees isolating these portions for full regeneration.

Results or Focus 
Wildlife fauna and flora has been protected and restored, progressively.  The Agroecological Technical Assistance service has also 
been offered to families to capacitate rural producers in the production of organic and healthy food, both for families and for ani-
mals, through a participatory and integrative methodology.

Conclusion or Scope

Thus, families have been recovering and even expading food safety and security. One Health approaches have contributed to in-
crease production and autonomy for the families, bringing economic viability, food security and environmental conservation to the 
region, especially when it comes to smallholders.
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Introduction and Objectives or Purpose 
Mental health conditions are frequently encountered in adolescents with diabetes. Early recognition of diabetes distress, defined as 
negative emotions arising from daily burden of self-management, could prevent adolescents from adverse mental health conditions. 
Our objective are To assess the suitability of self-reported Diabetes Distress Screening (DDS) scale for adolescents with diabe-
tes and explore the effectiveness ofpsychological intervention

Methods

This project adopted KKH’s 3-Step Quality Improvement Model with 149 adolescents pre-identified based on age 13 and 
above on self-reporting diabetes distress. High risk adolescents were sent for counselling in joint clinic by Advanced Practice 
Nurse (APN) and Psychologist. The moderate risk group will receive phone calls from Diabetes Nurse Educators (DNE). Post 
intervention DDS was conducted along with a feedback evaluation (8-items on patient perspective of effectiveness of Joint Clinic 
and DNE calls) to analyzesustainability and impact of interventions.

Results or Focus 
59% (n=97) had moderate to high DDS. Among the high distress group, 17 were seen in the joint clinic and post intervention DDS 
significantly reduced by 70.6% (p<0.05). 39 in the moderate distress group received DNE phone calls and their DDS was reduced 
by 61.5% (p<0.05). From the evaluation on adolescents’ perspectives on effectiveness of both interventions, they were glad to 
speak to nurses about their personal matters outside of medical aspect and able to discuss solutions to their problems.

Conclusion or Scope 
The screening of diabetes distress with intervention at Joint Clinic and DNE calls were effective in improving the overall adoles-
cents’ psychosocial health. Ongoing self-reported DDS will be used at annual review clinic for early screening of distress in all ado-
lescents with diabetes. The project closed by publishing an information booklet titled ‘Together, a healthier body and mind’ that illus-
trates the importance of the body, mind, spirit and heart as a holistic approach to a well-balanced and meaningful lifespan.
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Introduction and Objectives or Purpose

Introduction: Leptospirosis is a neglected infectious disease of public health importance concerning morbidity and mortality in humans 
and animals. Leptospira interrogans, the bacteria causing human leptospirosis, are found mostly in soil-contaminated urine of the 
reservoirs (commonly rats). Leptospirosis causes around 1030000 cases and 58900 deaths annually worldwide. Indonesia is a 
tropical country with high rainfall and flood-risk regions. Those regions with high populations and poor sanitation are vulnerable to a 
Leptospirosis outbreak. Some areas in Binjai City of North Sumatra, Indonesia, tend to be inundated with water after rainfall. Knowl-
edge, attitude, and behavior of healthcare workers in primary healthcare centers of the vulnerable community in Binjai City are one of 
the keys to successful preventive measures against a Leptospirosis outbreak. Objective: We conducted this study to determine the 
relationship between knowledge, attitude, and behavior regarding Leptospirosis prevention among healthcare workers in Binjai City.

 

Methods 
Methods: This is an analytical study with a cross-sectional design. We determined the level of knowledge, attitude, and preventive 
behavior by asking 71 healthcare workers in the Health Centers of east Binjai to complete questionnaires in September 2021. 
The grades for knowledge, attitude, and preventive behavior were from the percentage of correct answers. The scores of ≤55%, 
56%-74%, and ≥75% are considered as having poor, moderate, and a good level of knowledge, attitude, and preventive behavior, 
respectively. Further, we analyzed the data statistically. 

Results or Focus 
Results: Twelve (16,9%) males and 59(83,1%) females, median age 45-49 years 19(26.8%), completed the questionnaires. Most 
healthcare workers have a good level of knowledge 67(94.4%), good attitude 62(87.3%), and good preventive behavior 64(90.1%). 
Pearson’s correlation analyses showed relationships between the level of knowledge and preventive behavior (r=0.739) and 
between attitude and preventive behavior (r=0.584, a=0.05). 

Conclusion or Scope 
Conclusion: There was a strong positive correlation between the healthcare workers’ level of knowledge and preventive behavior.
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Introduction and Objectives or Purpose

The pathogens responsible for most emerging infectious diseases, including those that have become pandemic, originate in animals, 
especially wildlife, and spillover into people where human animal contact occurs. Despite this, our responses to emerging disease 
and pandemic risk have overwhelmingly favored interventions taken after spillover occurs, such as surveillance, drugs and, with 
COVID-19 and Ebola, vaccinations. Such post-spillover actions are critical but will inevitably be inadequate to control disease emer-
gence risk as we have seen with COVID and the current monkeypox pandemic. Human disease surveillance, for example, aims to 
identify causative pathogens through tracing backwards from detection of unusual disease case clusters. Too often, an emerging 
pathogen has become more broadly established in people than the first few cases detected by the time the causative agent has been 
identified, making control far more difficult, or impossible as happened with SARS-CoV-2. COVID-19 and monkeypox are the latest 
examples of why current post-spillover approaches to disease emergence are insufficient to prevent a pandemic. To be effective and 
equitable, pandemic prevention must address spillover - the moment when an animal virus jumps into people, and concentrate on ar-
eas where high risk animal-human contact occurs. Despite spillover prevention’s absence from many high level reports and guidance, 
including those developed in the wake of COVID-19, some countries have adopted a One Health approach to preventing emerging 
zoonotic disease outbreaks that emphasizes reducing spillover risk. This symposium, formatted as a moderated panel discussion, will 
feature prominent One Health leaders from the US, Africa and Asia to describe One Health in practice and show how public health 
systems can work in tandem with research programs to identify and reduce high-risk human activities that allow zoonotic pathogens 
to emerge. 
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Introduction and Objectives or Purpose 
Rodents are the most diverse mammalian order, along with shrews, have frequent direct and indirect contact with humans. These 
species are important hosts of many viruses affecting both human and animals. The current pandemic COVID-19 have sparked to 
explore the coronaviruses (CoVs) circulating in wildlife. Hence, the study sought to detect and characterize the known and unknown 
CoVs in rodents and shrews in Bangladesh.

Methods 
We collected and tested oral and rectal samples from rodents and shrews twice a year, winter and summer, from 5 sites in Ban-
gladesh from 2015-2018, using consensus PCR for CoVs and confirmed by sequencing of positive samples. We performed DNA 
barcoding to confirm host species.

Results or Focus 
Twenty-three rodents (2.13%; n=1075) and seven shrews (3.09%; n=226) were positive for CoVs. Three CoV strains where one 
strain of Alphacoronavirus and two strains of genus Betacoronavirus, were identified. Wencheng Sm shrew coronavirus (WSSC; 
AlphaCoV) was detected in Suncus murinus (n=6). Longquan Aa mouse coronavirus (LAMV; BetaCoV) was detected in Bandicota 
bengalensis (n=2) and Suncus murinus (n=1). Murine coronavirus (MC; BetaCoV) was detected in Bandicota bengalensis (n=1), 
Bandicota cf. indica (n=1), Bandicota sp. (n=1), Mus musculus (n=2), Rattus rattus (n=14), Rattus tanezumi (n=1) and Rattus cf. 
tanezumi (n=1). Overall, highest CoV prevalence was found in rats belonging to the species Rattus rattus (3.9%) and in samples 
collected in the dry season (2.6%) and from Dinaipur district (4%). We did not detect any novel CoVs including SARS CoV-2 related 
virus in our study samples.

Conclusion or Scope 
The study findings advance our fundamental understanding of CoVs in rodents and shrews and suggest that rodents and shrews 
may carry additional unrecognized CoVs in Bangladesh.
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On Target: Enhancing communication for prompt behavior change during outbreaks
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Introduction and Objectives or Purpose

In Nigeria, poor and delayed compliance with COVID-19 preventive measures, including vaccination, has been partly attributed to 
the poor engagement of trusted influencers. There is therefore need to re-appraise communication paradigms to ensure effective and 
speedy behavior modification during health emergencies. 

Methods 
We set out to discover ways to reach communities with messages that will engender prompt behaviors necessary to mitigate 
disease transmission during outbreaks. Using the World Health Organization literature on COVID-19 prevention and vaccines, 
we trained and facilitated discussions between twenty Civil Society Organization (CSO) representatives in Abuja, Nigeria, and en-
gaged them in a three-month mobilization drive to prevent COVID-19 and improve vaccine acceptance in their communities.

Results or Focus

·	 The profile of influencers vary widely by communities and are affected by perceptions of transparency, integrity, empathy 
and an existing legacy. 

·	 Communities in the same geographic locations differ widely by interests, vocation and lifestyles – these factors can be uti-
lized to deliver effective messages for prompt compliance.

·	 Community based organizations such as Civil Society Organizations are themselves influencers who can provide clear and 
insightful guidance that will ensure effective risk communication in their communities. 

·	 9 of 18 unvaccinated CSO representatives, and 15 percent of the target population received COVID-19 vaccinations im-
mediately after the trainings and mobilization drives. A young priest who was trained influenced the vaccination of 1500 
parishioners.   (All recipients attributed vaccine receipt to the trainings.)  

Conclusion or Scope

For effective and speedy behavior modification, communication designs need to ensure strong community engagement to identify, 
map and engage trusted influencers in the planning and delivery of public health messages.
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ONE HEALTH COMMUNITY OF PRACTICE - METHODOLOGICAL APPROACHES 
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Maximilian Möhrle*1 ; Nadja Münstermann1  
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Introduction and Objectives or Purpose 
The One Health approach has been widely discussed in recent years, however, easily accessible good practice examples that 
showcase the One Health methodology are still lacking. The PANORAMA One Health community (PANO-OH) offers projects world-
wide the option to publish and search for good practice examples. CABI is a platform that scientifically analyses the methodology 
of One Health projects and publishes their results in case studies. Together, PANO-OH and CABI facilitate an exchange of lessons 
learned to improve and promote global accessibility to One Health projects.

Methods 
On PANO-OH, case studies are documented as solutions using a standard format that identifies replicable “building blocks” (key 
success factors). Solutions are reviewed by the community coordinators and shared on the online platform. They are also integrat-
ed into capacity development activities and workshops. CABI One Health is an open access journal that publishes case studies 
in an accessible and science-based style. The case studies are submitted through a set template and go through a peer review 
process for quality assurance.  

Results or Focus

The topics on PANO-OH and CABI include a range of conservation and sustainable development topics, including projects on pan-
demic preparedness, monitoring and surveillance, climate and ecological change, environmental change and health, food security 
and many more.  

A focus for both platforms is showcasing how One Health projects can create an added value. One Health strives to ameliorate 
human, animal, plant and environmental health, ensure sustainability, and enhance financial saving and social resilience. This is 
approached through cross-sectoral collaboration between sectors and actors.  

Conclusion or Scope 
PANO-OH and CABI help new and existing projects to implement the One Health approach successfully and build on existing 
experiences. In the future, CABI and PANO-OH aim to strengthen their cooperation and coordinate activities to streamline solution 
sharing.  
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Dogs - the top pets in a rural region of Sri Lanka; findings from a descriptive cross-sec-
tional evaluation
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(বববব ববববব), 2Department of Family Medicine/ Faculty of Medicine and Allied Sciences, Rajarata University of Sri Lanka/ Sri 
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Introduction and Objectives or Purpose

Pet ownership is an important aspect of contemporary life. It delivers an eclectic array of benefits to people. However, information on 
pet ownership from rural regions is comparatively restricted. We report the prevalence, associated factors, and rabies vaccination for 
dog ownership in Anuradhapura, a rural district of Sri Lanka. 

Methods

A community-based, cross-sectional study was conducted using an interviewer-administered questionnaire. Households with at least 
1 adult residing in Anuradhapura for at least 5 years were included. Probability proportional to size was used to select households to 
represent all divisional secretariats of the district. Data on rabies vaccination within the last year was derived from the participant’s 
verbal information. Binary logistic regression was used to find possible associations between dog ownership and the variables of 
interest. 

Results or Focus

Out of the selected 532 households, the most common pet was the dog (41%). Households with more than one adult female and 
Buddhists were significantly associated with dog ownership (p <0.05). Security was the most common role for dogs at home (69%). 
Amongst the dog owners, most were gifted with or inherited a dog (49%), owned the dog for 1-5 years (62%), fed the dog with home-
made food (78%), and had their dogs outdoor in a non-specific area (68%). And, most took their dog for at least one veterinary visit 
(67%) and vaccinated their dogs against rabies (90%) within the last year. Further, vaccination was the most common reason for the 
dog’s veterinary visit (97%). 

Conclusion or Scope

The dog was the most common pet and had a veterinary visit and rabies vaccination within the last year. It highlights responsible 
pet ownership and the opportunity for research on canine companionship and human health. The findings are vital to guide future 
research related to one-health among people of rural regions.

Keywords: Canine companionship; One Health; Rabies vaccination
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Drivers of self-treatment and sub-optimal antibiotic usage in humans and animals in 
agricultural communities of northern Tanzania
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Kilimanjaro Christian Medical Centre/ Tanzania, United Republic of 1Department of Microbiology and Immunology/ Catholic Univer-
sity of Health and Allied Sciences, Bugando Medical Centre/ Tanzania, United Republic of 4Kilimanjaro Christian Medical University 
College/ Kilimanjaro Christian Medical Centre/ Tanzania, United Republic of 5The Roslin Institute, Royal (Dick) School of Veterinary 
Studies/ University of Edinburgh/ United Kingdom 6School of Social and Political Sciences/Institute of Health and Wellbeing/ Univer-

sity of Glasgow/ United Kingdom 

Introduction and Objectives or Purpose

Self-treatment with antibiotics acquired without a prescription is often considered a major driver of bacterial antimicrobial resistance 
(AMR) in humans and livestock, especially in low- and middle-income countries. The purpose of this study was to understand what 
drives such practices in Tanzanian agricultural communities, to inform targeted AMR interventions and policy update.

Methods

We conducted a mixed-method study in six rural communities, in three unique livelihood systems: pastoral, agropastoral and small-
holder. Specifically, the study included a household survey (600 households) and an exit survey (790 respondents) at antibiotic 
dispensing facilities. In addition, we interviewed 11 local antibiotic providers and observed their antibiotic dispensing facilities. Finally, 
we conducted a drug bag activity involving locally purchased antibiotics which were then discussed with household members (30 
households).

Results or Focus

We show that inadequate access to and quality of human and veterinary healthcare provision drive people’s health seeking choices, 
leading to self-medication by purchasing of human and veterinary antibiotics at local pharmacies or drug stores. Such health care in-
adequacies include drug stockouts, long waiting times and high costs associated with public health services. A shortage of veterinary 
and medical professionals often makes self-treatment the only option available. Furthermore, current antibiotic dispensing practices 
at retail and public facilities provide patients and farmers with inadequate knowledge on how to use antibiotics appropriately. Result-
ing problematic practices we identified include suboptimal antibiotic use like unnecessary administration of antibiotics for non-bacte-
rial conditions and human-animal (and vice versa) antibiotic crossover-use.

Conclusion or Scope

To address AMR, antibiotic stewardship policies should remove existing barriers preventing access to health services to address the 
widespread over-the-counter purchase of antibiotics. Furthermore, the quality of human and veterinary healthcare must be improved 
at all levels in order to reduce sub-optimal treatment practices that could lead to poor health outcomes and AMR development. 
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Soil Coxiella burnetii positivity around a Q fever-positive dairy goat farm
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Introduction and Objectives or Purpose 
Coxiella burnetii causes Q fever, a zoonotic disease reported in all countries of the world except New Zealand. It is an 
intracellular bacterium exhibiting mechanisms to sustain harsh extracellular environment. Management conditions on 
intensively managed dairy goat herds provide conditions suitable for C. burnetii transmission and spread if infection is 
present. As a result, there is the potential of infection risk to humans either working on these farms or resident nearby. 
Given that Q fever transmission between animals and humans occur via the environment, controlling the spread of Q 
fever requires approaches that are multifaceted and One Health oriented. This study assessed the level of C. bur-
netii environmental contamination around a Q fever-positive intensively managed dairy goat farm in Victoria, Australia.

Methods

Soil was sampled at 136 sites in a buffer zone of 1500 m diameter outside the farm boundary and tested using the IS1111 qPCR 
assay. It was hypothesized that soil C. burnetii positivity would be negatively associated with distance from the farm sheds, distance 
from waterways and have positive associations with specific land use types. After comparing spatially explicit and non-spatial regres-
sion models, a generalized linear model was fit, and related model criteria were assessed.

Results or Focus

The median distance between a sampling site and the nearest kidding shed was 3000 m (minimum 900 m; maximum 5100 m). Cox-
iella burnetii soil positivity was scattered and showed no clear association with distance from the farm sheds. A weak, negative trend 
was observed between distance from waterways and soil positivity.

Conclusion or Scope

This study demonstrates a low level of C. burnetii contamination outside an infected farm boundary. The detected (albeit weak) as-
sociation was biologically plausible and could be influenced by wildlife or water runoff of deposited C. burnetii on topsoil, factors that 
should be investigated in future studies.
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RAPID MULTI-METHOD ASSESSMENT OF THE IMPACTS OF THE COVID-19 PAN-
DEMIC ON WET MARKET BIOSECURITY AND FOOD SECURITY IN THE PHILIP-

PINES 

Renzo Guinto*1 2 ; Marianne Bongcac1 ; Mara De los Santos1  
1Planetary and Global Health Program/ St. Luke’s Medical Center College of Medicine-William H. Quasha Memorial/ Philippines, 

2Sunway Centre for Planetary Health/ Sunway University/ Malaysia 

Introduction and Objectives or Purpose 
In the wake of the COVID-19 pandemic, wet markets were perceived as potential sources of novel zoonotic diseases due to the 
sale of live animals. Meanwhile, wet markets were also heavily impacted by the pandemic due to various restrictions that were 
hastily enforced. This study examined the impacts of the COVID-19 pandemic on wet markets in the Philippines, specifically on 
biosecurity reforms and the restrictions’ effect on local food security. 

Methods 
This exploratory qualitative research study utilized a multi-method approach consisting of media analysis, policy review, key infor-
mant interviews, and rapid ethnography in an urban and rural wet market in the Philippines. Data collected from various methods 
were triangulated and key findings were synthesized using thematic analysis.

Results or Focus 
As part of the pandemic response, only a few additional hygiene and sanitation practices were enforced at wet markets, including 
the use of plastic barriers and conduct of more intense market disinfection. It was found that stakeholders were excluded during 
policy creation and implementation of the restrictions even as wet markets were perceived as essential services. Hence, the re-
strictions initially caused a chain reaction across the supply chain that unveiled underlying food system vulnerabilities, primarily the 
lack of financial capacity of small-scale producers. Ultimately, food prices increased, while alternative methods of food distribution 
emerged such as online retailing and satellite markets.

Conclusion or Scope 
Despite the additional temporary hygiene and sanitation practices enforced during the pandemic, overall wet market biosecurity 
needs to be further improved. The restrictions greatly affected the local food supply, disproportionately impacting both small-scale 
producers and low-income consumers. Moving forward, there is a need to apply a proactive, whole-of-society approach to pandem-
ic response, especially in wet markets. Different sectors must exercise greater communication and collaboration in order to mitigate 
the negative impacts on local food security and maximize the positive benefits of improving biosecurity.
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Harnessing data science for risk-based targeted inspection in prevention of foodborne 
disease outbreaks in Singapore
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Introduction and Objectives or Purpose

The Singapore Food Agency (SFA) routinely conducts inspections on food establishments to identify premises with food 
safety issues. Apart from routine inspections, ad-hoc inspections are done in response to public feedback on any food 
safety related issue. Public feedback data provides an early warning of a persistent food safety issue on a particular 
food establishment through multiple feedback over time. Feedback on alleged food poisoning is analysed to identify food 
establishments and food items with higher food safety risk, for targeted inspections. Data-driven targeted inspections 
has allowed the SFA to prioritise resources and reap time-savings and efficiency in ensuring food safety

Methods

Alleged food poisoning feedback data received from the Singapore public was extracted from an online database maintained by SFA. 
The extracted data was cleaned and processed using R software to extract specific information (e.g.,unique identification number 
of food establishment, details of address and foods consumed). The extracted data is then used to identify food establishments and 
foods items of higher risk of a food safety lapse using text analytics.

Results or Focus

Our analysis showed that there was a four times higher chance on average of identifying food establishments and food-business 
chains with food safety lapses through data-triggered inspections as compared to routine inspections. Additionally, our analysis was 
able to identify high-risk foods through text analytics that was corroborated by lab test results of food sample through post-market 
monitoring.

Conclusion or Scope

The use of data science tools and techniques has allowed the SFA to make sense of the large volume of public feedback data in 
ensuring food safety. Through data-triggered inspections, SFA was able to improve its operational efficiency in the detection of food 
establishments with non-compliance to food safety as compared to routine inspections. SFA was also able to effectively identify high-
risk foods to inform its conduct of food sampling and testing operations. 
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A game-theoretical approach to One Health: The case of rabies elimination in Africa
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1Epidemiology and Public Health/ Swiss Tropical and Public Health Institute/ Switzerland (Schweiz) 2Faculty of Science/ University 
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Introduction and Objectives or Purpose 
Previous research has shown that rabies can be eliminated locally, through dog mass vaccination campaigns, and thus eliminate 
rabies induced human lives lost. To realize the full potential of such an intervention, all 48 countries would need to simultaneously 
follow a One Health (OH) approach, in the form of conducting a vaccination campaign in the animal reservoir.

Methods 
Through available data, an exemplary cost as well as a cost-benefit analysis of a continental rabies elimination scenario analysis 
for the 48 countries of mainland Africa was modeled and monetized. Through this monetization the utilities for the underlying strate-
gies were derived which were then used for a game theoretical mapping.

Results or Focus 
Our results show that the sustained presence of canine transmitted rabies corresponds to a public goods problem. As each individ-
ual countries utility ranking does not incentivize the execution of such an intervention, the equilibrium is for all countries to remain 
at the current status quo, which is the continuous administration of PEP. Through the inclusion of a limited PEP reach and the 
monetization of the human lives lost in the form of the forgone future Gross Domestic Product (GDP) contributions, we can solve 
the public goods problem and incentivize the countries to cooperate over 31 years.

Conclusion or Scope

The human lives lost due to canine transmitted constitute, similar as the tragedy of the commons as described by Hardin a common 
public-goods problem. As the effect of a successful rabies elimination is going to last for generations a strategic coordination and the 
forming of alliances is key to realize these benefits. This game theoretical discussion enables a political discourse which can enable 
a regional elimination of rabies.
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An Engagement and Advocacy lesson for rabies prevention: Singapore’s Trap-Neu-
ter-Release-Manage Programme and mass rabies vaccination

Kelvin Ho*1 ; Anhui Lin1 ; Evan Lin1 ; Hui Ling Lin1 ; Kelvin Lim1 ; Charlene, Judith Fernandez1 ; Tze Hoong Chua1 ; Siow Foong 
Chang1 ; Him Hoo Yap1  

1Animal and Veterinary Service/ National Parks Board/ Singapore 

Introduction and Objectives or Purpose 
Singapore has been rabies-free since 1953. To mitigate the risk of rabies incursion from surrounding endemic countries, Singapore 
launched the five-year nationwide Trap-Neuter-Release-Manage programme in 2018 that employed humane, science-based meth-
odology to sustainably reduce the local free-roaming dog population. The annual rabies vaccination programme for pet dogs living 
in Singapore’s coastal regions and off-shore islands also started in 2016, to ensure adequate rabies seroconversion in this at-risk 
population. Both initiatives require sustained engagements with relevant stakeholders to ensure seamless implementation of the 
programmes. The objective is to describe the success factors behind the engagement and advocacy journey for rabies prevention 
in Singapore.

Methods

The engagement toolkit comprises of 1) Establishing a set of clear, relevant and realistic objectives 2) Determine the relevant 
stakeholders and partners that are crucial to the initiatives. 3) Develop a roadmpa and operation plan, 4) Advocacy and funding, 5) 
Awareness building and education, 6)Celebrate early successes and project achievements.

Results or Focus 
More than 3,100 stray dogs have been trapped under the programme, with more than 60% of the dogs being rehomed or fostered. 
Moreover, the results from the rabies vaccination study have demonstrated rabies seroconversion above 80%, reflecting the effec-
tiveness of the programme. This is supported by strong buy-in and support from community caregivers of the dogs and local animal 
welfare groups. There has been over-subscribed participation from private veterinarians, and students in the annual vaccination 
exercises. Policy makers have signalled their support through social media publicity of these efforts.

Conclusion or Scope 
The impact of rabies is primarily on human health, but disease prevention efforts need to start from the animal source through 
sustained Dog Population Management (DPM) interventions. A strong engagement and advocacy approach ensured the successful 
implementation of rabies prevention and control measures in Singapore.
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Introduction and Objectives or Purpose 
The health, psychological and socioeconomic vulnerabilities of low-wage migrant workers have been magnified in the COVID-19 
pandemic, especially in high-income receiving countries such as Singapore. We aimed to understand migrant worker concerns and 
coping strategies during the COVID-19 pandemic to address these during the crisis and inform on comprehensive support needed 
after the crisis. 
 

Methods 
In-depth semi-structured interviews were carried out with migrant workers diagnosed with COVID-19. The participants were recruit-
ed from a COVID-19 mass quarantine facility in Singapore through 
a purposive sampling approach. Interviews were transcribed verbatim and thematic analysis performed to derive themes in their 
collective experience during the crisis.

Results or Focus 
Three theme categories were derived from 27 interviews: migrant worker concerns during COVID-19, coping during COVID-19 
and priorities after COVID-19. Major stressors in the crisis included the inability to continue providing for their families when work is 
disrupted, their susceptibility to infection in crowded dormitories, the shock of receiving the COVID-19 diagnosis while asymptom-
atic, as well as the isolating conditions of the quarantine environment. The workers coped by keeping in contact with their families, 
accessing healthcare, keeping updated with the news and continuing to practise their faith and religion. They looked forward to a 
return to normalcy after the crisis with keeping healthy and having access to healthcare as new priorities.

Conclusion or Scope 
We identified coping strategies employed by the workers in quarantine, many of which were made possible through the considered 
design of care and service delivery in mass quarantine facilities in Singapore. These can be adopted in the set-up of other mass 
quarantine facilities around the world to support the health and mental well-being of those quarantined. Our findings highlight the 
importance of targeted policy intervention for migrant workers, in areas such as housing and working environments, equitable ac-
cess to healthcare, and social protection during and after this crisis. 
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Introduction and Objectives or Purpose

The one-health concept identifies the human-animal bond as a mode to improve mental well-being. Dog ownership is associated with 
positive health benefits like improved physical activity and cardiovascular health. We aim to explore owners’ perceptions of their dogs’ 
impact on family health in Anuradhapura, a rural district of Sri Lanka. Such information from rural regions is limited. 

Methods

A descriptive qualitative design using in-depth interviews and observation of owner-dog interaction during the interview at the private 
residences of the participants. Dog owners aged 40-65 years, residing in Anuradhapura, Sri Lanka for at least 5 years, owning ≤3 
dogs, and did not own other pets for the last 1 year were recruited. The wave of participants was formed using snowball sampling. 
Interviews were tape-recorded and transcribed and thematic analysis was performed.

Results or Focus

Data from 24 participants were collected and most shared responsibility for pet care (88%) and had only one pet dog (50%). The 
village dog and the German Shepherd were the most common pet dog breeds. The participants had and received an excellent level 
of attention towards and from their pet dogs. Also, they perceived stress reduction and mental satisfaction while interacting with pet 
dogs. Further, the child’s preference was an important factor in owning a pet dog. However, expense and reduced travel were high-
lighted as concerns of dog ownership. Some have experienced grief due to the loss of a pet. Nevertheless, owners seldom experi-
enced any health risks from their pet dogs. 

Conclusion or Scope

The perceived mental well-being among dog owners will help plan out research and intervention on one health. However, concerns 
such as expense and reduced travel need to be addressed. The willingness to adopt village dogs should be guided by responsible 
pet ownership in rural regions. 
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