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e Cos’e I'Epidemic Intelligence?

e Principi della sorveglianza basata su event

e Come si fa EBS nel mondo?

"




e Cos’e un evento insolito?




Esempio

Malattie causate

da agenti
biologici




Esempio

Malattie causate

da agenti
biologici

Patologia conosciuta che si manifesta Patologia insolita (sintomi, stagionalita,
solo con frequenza/localizzazione insolita resistenza a farmaci, ...)




Esempio

Malattie causate
da agenti biologici

\l si tratti

Allinizio le informazioni spesso /™
sono troppo poche per "
distinguere chiaramente di cosa

Patologia conosciuta che si manifesta solo con
frequenza/localizzazione insolita

Epidemia in aree
dove era stato
riscontrato il
patogeno

(es Febbre giallain
Africa Occidentale)

J

Introduzione non
documentata in
precedenza

(es Ebola in Africa
Occidentale)

Patologia insolita (sintomi,
stagionalita, resistenza a farmaci, ...)

Malattia emergente

- Mutazioni (TB,
H1N1 2009)

- Nuovo salto di
specie (SARS)

Rilascio intenzionale
(Antrace 2001)

Patologie non dovute
ad agenti biologici




Razionale per identificare presto possibili
eventi insoliti in ambito biologico:

— Finestra di opportunita per controllare la diffusione
di una nota/nuova malattia infettiva

— Circoscrivere un rilascio intenzionale
(salute/giustizia...)

— Allertare paesi/regioni confinanti in modo da attivare
piani di preparazione/risposta



http://www.stefanofalcini.com/articoli-di-psicologia.html
https://creativecommons.org/licenses/by-nc-nd/4.0/

Strumenti classici per identificare eventi insoliti in
ambito biologico: Sorveglianza epidemiologica
(malattie infettive, mortalita...)

e Raccolta sistematica di informazioni (definizione di
caso, modalita di raccolta definite da un flusso
Informativo)

e Analisi ed interpretazione (trend, soglie di allerta)

e Diffusione del risultati per guidare azioni di salute
pubblica




Modello semplificato: sorveglianza basata su
Indicatori

Operatore sanitario ™|
(attivita clinica)

Operatore sanitario
(attivita clinica)

Operatore sanitario
(attivita clinica)

Operatore sanitario

Protocollo definisce il flusso informativo

Dati confermati con
cadenza e formato pre- Operatore/i sanitario/i
definiti (flusso della sorveglianza

>
epidemiologica)

(attivita clinica)

Bollettini settimanali, rapporti annuali, ...




Esempio: sorveglianza sindromica nei centri di

Immigrazione in Italia

R ),

Cases per 1,000 migrants

Alarm

Time (days) w

®—————e Observed Daily Incidence (ODI) 99%Cl (Poisson distribution)

e Expected Daily Incidence (EDI)

Int. J. Environ. Res. Public Health 2014, 11, 8529-8541; doi:10.3390/ijerph 110808329
OPEN ACCESS

International Journal of
Environmental Research and
Public Health
ISSN 1660-4601
www.mdpi.com/journal/ijerph
Article

An Early Warning System Based on Syndromic Surveillance to
Detect Potential Health Emergencies among Migrants: Results
of a Two-Year Experience in Italy

Christian Napoli "*, Flavia Riccardo ', Silvia Declich '. Maria Grazia Dente ],
Maria Grazia Pompa 2. Caterina Rizzo ’. Maria Cristina Rota 1, Antonino Bella ' and
The National Working Group 3



La piramide della
sorveglianza

* Vediamo solo la
punta dell’
iceberg?

« Possiamo captare
prima un evento
Insolito in ambito
biologico?

Casi notificati al sistema di
sorveglianza

\_ Y,

' ™

Persone affette che si rivolgono al
personale sanitario

\_ y
4 )
Persone affette che non si rivolgono
al personale sanitario (es. con
sintomatologia lieve/asintomatici,
barriere di accesso ...)

\_ /
r D

Popolazione




Il passaggio dalla malattia infettiva all’evento

e Regolamento Sanitario Internazionale

INIFERNATIONAE

BEALIN

REGULATIONS
(2005)

SECOND.EDITION

{@‘3 World Health
(& Organization

«...strumento giuridico internazionale che si prefigge di
“garantire la massima sicurezza contro la diffusione
internazionale delle malattie, con la minima
interferenza possibile sul commercio e sui movimenti
internazionali, attraverso il rafforzamento della
sorveglianza delle malattie infettive mirante ad
identificare, ridurre o eliminare le loro fonti di infezione
o fonti di contaminazione, il miglioramento dell’igiene
aeroportuale e la prevenzione della disseminazione di

vettori”.»

http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=306
6&area=usmaf&menu=vuoto

http://apps.who.int/iris/bitstream/10665/43883/1/9789241580410_eng.pdf



Il passaggio dalla malattia infettiva all’evento

ANNEX 2

ValutaZIOne dl eventl Che possano COStltL“re una IJECISION[NSTRL'MEI_\'TFOR'i‘IIEASSI?S!_EMENTAN‘DNDT[HCATION

OF EVENTS THAT MAY CONSTITUTE A PUBLIC HEALTH EMERGENCY
OF INTERNATIONAL CONCERN

emergenza sanitaria internazionale | YT ——— |

Attraverso un algoritmo decisionale (Annesso 2) — e s

diseases is unusual or international public discases shall always lead to
unespectsd and may health concern, wiilization of the algorithm,
have serious public including thase of hecanse they have demanstrated
health impac, and thus unknawn camses ar the ability ta canse serious
shall be natified™ sources and thase public health impact and to

.

-« Smallpax invalving ather events spresd rapily y internatianally’;

- Poliomyelitis due to or diseases than those Chalera
wild-type listed in the box on the + Pocumanic plague
paliovirus left and the box on the - Yellaw fev

«  Human influcnza right shall lead to -+ Viral hl:mnﬂlllp'r fevers
canssed by a new utilization of the (Ebola, Lassa, Marburg)

sabtype algorithm. + West Nile fever

Sviluppo di strumenti per identificare e == S
riconoscere eventi insoliti
| Is there a significant risk of | | Is there a significant risk of |

Rift Valley fever, and
international spread? international spresd?

Detection of events of public health importance under the + *
B <

| Is the event unusual or unexpected? |

5

international health regulations: a toolkit to improve
reporting of unusual events by frontline healthcare workers B

. e
Emily MacDonald &5 , Preben Aavitsland, Dounia Bitar and Katrine Borgen * b_‘ ;".Z;,""n"fs";:;‘&'ii.. i

¢ mare information
Im:umﬁ av:llable H

BMC FPublic Health BMC series - open, inclusive and trusted 2011 11:713 | DOI: 10.1186/1471-2458-11-713

[ EVENT SHALL BE NOTIFIED TO WHO UNDER THE INTERNATIONAL HEALTH J

&M . i .y r 2011
© MacDonald et al; licensee BioMed Central Ltd. 201 REGULATIONS

Received: 13 May 2011 = Accepted: 21 September 2011 | Published: 21 September 2011
! As per WHO case definitions.
*The disease list shall be used only for the purposes of these Regulations.

O Open Peer Review reports http://www.ncbi.nlm.nih.gov/pubmed/21936937 a




Epidemic Intelligence

Eurosurveillance, Volume 11, Issue 12, 01 December 2006

surveillance report

EPIDEMIC INTELLIGENCE: A NEW FRAMEWORK FOR STRENGTHENING DISEASE
SURVEILLANCE IN EUROPE

Citation style for this article: Paquet C, Coulombier O), Kaiser R, Ciotti M. Epidemic intelligence: a new framework for strengthening
disease surveillance in Europe. Euro Surveill. 2006;11{12}.pii=665. Available online: http:/fwharw . eurosurveillance. org
MNiewhArticle aspx?Articleld=665

C. Paquet!, D. Coulombier®, R. Kaiser®, M. Ciotti®
1. Institut de Veille Sanltalre Saint- Maurlce France
2. European Centre for Disease Prevention and Control, Stockholm, Sweden

I'Epidemic intelligence (EI) comprende tutte le attivita volte alla
identificazione precoce di rischi in sanita pubblica, la loro
validazione, valutazione ed indagine finalizzate alla
raccomandazione di misure di controllo.



Epidemic Intelligence

Valutazione del rischio vs Gestione del rischio

Monitoraggio del rischio [Monitoraggio dell'informazione
Epidemic Intelligence Valutazione del segnale
Valutazione del rischio % Indagine dell'allerta y

Y
Gestione del rischio Attuazione di misure di controllo
Comunicazione del rischio Disseminazione dell’'informazione

Funzioni di allerta e risposta precoce relativi all’ Epidemic Intelligence, modificato da Paquet et al 2006



Digital Disease Detection/Epidemic Intelligence

“The growing field of digital disease detection, or epidemic intelligence, attempts
to improve timely detection and awareness of infectious disease (ID) events. ”

EMERGING
INFECTIOUS DISEASES”

Emerg Infect Dis. 2015 Aug; 21(8): 1285-1282. PMCID: PMC4517741
doi; 10.3201/eid2108.141158

Drivers of Emerging Infectious Disease Events as a Framework for Digital
Detection

Sarah H. Olson," Corey M. Benedum, ! Sumiko R Mekaru, Nicholas D. Preston, Jonna AK. Mazet, Damien Q. Joly,2

and John S_Brownstein®™2

Author information ® Copyright and License information b

This article has been cited by other articles in PMC.

1] 198yu) Biswzg

Abstract Go to

The growing field of digital disease detection. or epidemic intelligence. attempts to improve timely detection
and awareness of infectious disease (ID) events. Early detection remains an important priority: thus. the next
frontier for ID surveillance is to improve the recognition and monitoring of drivers (antecedent conditions) of
ID emergence for signals that precede disease events. These data could help alert public health officials to
indicators of elevated 1D risk. thereby triggering targeted active surveillance and interventions. We believe
that ID emergence nisks can be anticipated through surveillance of their drivers. just as successful wammg
systems of climate-based. meteorologically sensitive diseases are supported by improved temperature and
precipitation data. We present approaches to driver surveillance, gaps m the current literature, and a scientific

framework for the creation of a digital warning system Fulfilling the promise of driver surveillance will
require concerted action to expand the collection of appropriate digital driver data.

u3

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517741/



EMERGING
INFECTIOUS DISEASES”

PraCID: P

Drivers of Emerging Infectious Disease Events as a Framework for Digital
Detection

1’ Sumio B Mekary Nic Breston Jonna AK Mazel. Darmier

T ot has been c163 b ofher arickes h PAC

Abstract Goto @

jon, o epidemic intelligence. attempts to mnprove timely detecton

s disease (ID) events. Early detection remams an smportant priority: thus, the next
ers (antecedent conditions) of
alert public health officials to

i 1o improve the recognition and monitoring of

present approaches 1 driver surveillan
framerwork for the creation of a digital waming system. Fulfi

require concerted action to expand the collection of appropriate digital driver data

Digital disease
surveillance

Digital driver
survelillance

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517741/
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Segnale digitale di un evento biologico

oday's Alert Statistics for Unione Europea
i ion/it/European
Union.html

Rumore di fondo

Identificazione con metodi statistici,
pil 0 meno «automatizzati»

http://medisys.n
ewsbrief.eu/med
isys/statisticsedit

Identificazione con
metodi «moderazione
umana»

Immagine da
http://www.123rf.com/photo_1059
1253 _worried-man-has-done-
something-terribly-wrong-with-
his-computer.html



http://medisys.newsbrief.eu/medisys/statisticsedition/it/EuropeanUnion.html

Disease specific surveillance 0

Inputs

Syndromic Surveillance ©

Main sources of information for surveillance

Health-related behaviours®
Non-human data @

Other Surveillance Functions
1

Early Warning Function

Indicator- Based
Surveillance (IBS)

Event-Based
Surveillance (EBS)

-~

Trends monitoring

l I

( Long term/structural _-}

Outputs

n
]
[ 1] e
H Programmes monitoring |+ = Signal
£
8 7 l
o Chronic pathologies = E
i Acute public health event
Burden of diseases ‘ =
g v
Planning fimplementation |« Eu Alert
=
o
L J Y

C

Rapid Action )

Response

8 Human cases data based on syndromic definition
movement, social unrest, ele,)

water & air quality, efc.)

© Conventional human surveillance basedon biclogical confirmation of cases

© Data and information in relation with human health (e.g. medis reports, sick-lsave, medicine sales, population

@ Veterinary surveillance (zoonosis), environmental /ecological surveillance (e.g. meteorological, vector density,

Sorveglianza basata su indicatori, sorveglianza basata su eventi, early warning ed epidemic intelligence.

Estratto da WHO Imilementation of Earli Warnini and Resionse with a focus on Event-Based Surveillance, 2014



http://apps.who.int/iris/bitstream/10665/112667/1/WHO_HSE_GCR_LYO_2014.4_eng.pdf

Componente basata su eventi (EBS) di
un sistema di epidemic intelligence

e Insieme di procedure volte ad identificare, da
fonti informative non-strutturate, segnali di
una possibile emergenza sanitaria.

e OSINT = Open Source Intelligence
(informazione pubblica).

e Fonti : generalmente | media ed internet,

piattaforme di bio-sorveglianza (aggregatori e
filtri).




Characteristics of
Process data

Systematic

Routine/ Regular
Mainly Passive

Always same
sources

Organised data
Limited
Predetermined
Formal

Trusted & reliable

Mainly healthcare
based

N

e

Examples of IBS Sources

Epidemiological

surveillance
Mandatory
notification
Sentinel
surveillance

Syndromic
surveillance

* Registers

= Mortality data

* |aboratory data
* Surveys/research

Process

Formalised
Flexible
Active
Ad-hac
Real time

Characteristics of
Information
Not arganised
Multiple & variable
Not predefined

Informal & formal

Reliability not
established

All hazards

Examples of EBS Sources

Media

Community

Internet, blogs,
social networks

Informal networks
Official Websites
(MoHs, MoAs)

Alert Networks
NGOs
Private sectors

Animal health

Environmental
disasters

WHO Implementation of Early Warning and Response with a focus on Event-Based Surveillance, 2014



Modello semplificato: sorveglianza basata su
eventl

Referente EBS
Indica aree di interesse Operatore sanitario <
>

Referente EBS (analista EBS)

Sviluppa il sistema tenendo conto degli

Referente EBS < ambiti di interesse
Riscontro in tempo reale sugli eventi captati
Referente EBS negli ambiti di interesse per ciascun
operatore
Referente EBS Riscontro sulla veridicita delle informazioni

(con dettagli se appropriato)

Referente EBS

Sintesi periodica dei risultati



Procedure EBS

Informazioni (tutto quello che viene ()
screening captato)

\ Segnali (informazioni
rilevanti) v
filtro \ Eventi (potenziali rischi '
per la salute pubblica)
validazione Eventi validati V A
______ . . A
analisi Rischio

Analisi e valutaMmpatto potenziale

dell’evento sulla salute pubblica

v

auolzeolnuapl

olbbeloyiuow
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http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://icons.mysitemyway.com/legacy-icon-tags/left/page/60/&ei=SBb7VMmiM4P3O5yFgbgC&bvm=bv.87611401,d.bGQ&psig=AFQjCNH0nPQW3aL62Oh7UG0rmu8az54c8A&ust=1425827147193304
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http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://icons.mysitemyway.com/legacy-icon-tags/left/page/60/&ei=SBb7VMmiM4P3O5yFgbgC&bvm=bv.87611401,d.bGQ&psig=AFQjCNH0nPQW3aL62Oh7UG0rmu8az54c8A&ust=1425827147193304
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&ved=0CAcQjRw&url=http://www.freepik.com/free-icon/arrow-loop_694349.htm&ei=yRb7VPHHI8XyOJjFgXg&bvm=bv.87611401,d.bGQ&psig=AFQjCNFxO-gotht3bHZvmHvjbC-CuXXEoA&ust=1425827827927115
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&ved=0CAcQjRw&url=http://www.freepik.com/free-icon/arrow-loop_694349.htm&ei=yRb7VPHHI8XyOJjFgXg&bvm=bv.87611401,d.bGQ&psig=AFQjCNFxO-gotht3bHZvmHvjbC-CuXXEoA&ust=1425827827927115
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vector.me/search/curved-arrow&ei=bBf7VID4E8a-PJO3geAJ&psig=AFQjCNGqOFGIzAxjgI-NsPc6XE1zvdVRhA&ust=1425828015087545

Procedura dell’EBS

e Servono a:

— Identificare, da fonti informative esterne ai sistemi di
sorveglianza, notizie che possano suggerire
precocemente una criticita.




I Flusso di lavoro “tipico”

e Monitoraggio e selezione
(screening/filtro) = segnali ed event

e VValidazione
e Analisi del rischio
e Comunicazione

e Consulenza su tematiche specifiche



Chi fa EBS?

® O rg a.n I Z Z aZ I O n I http://ecdc.europa.eu/en/publications/surveillance_reports/Communi
. . . cable-Disease-Threats-Report/Pages/cdtr.aspx
Internazionali (WHO,

- - Al publications Communicable Disease Threats Report & v 2
Technical reports
. Surveillance reports

§ Annual Epidemiological

European Centre for u
Disease Prevention and Control
Goto Btranet

W | rocins

Report The Communicable Disease Threats Report is a weekly bulletin intended for
iologi health i in the area of i disease
| Communicable Disease prevention and control.
Threats Report (CDTR)
§ Antimicrobial resistance and
healthcare-associated =
fections

§ Emerging and vector-borne

diseases =
- - i Food- and waterborne
diseases and zoonoses
e Federazioni (CDC-
R

§ Tuberculosis

{ Vaccine preventable diseases

Atlanta) e singoli Stati T e—

Corporate publications

Meeting reports
Technical documents
Mission reports
Peer-reviewed
publications.




This website is part of the ECDC (European Centre for Disease Prevention and Controf) network

extranet | El Epidemic intettigence Epidemic Intelligence tutorial

¢ Training workfl

Infroduction to
Epidemic Intedligence

/Case Study

() Documentation




Materiall utili

e Manuale dell’Organizzazione
Mondiale della Sanita
Implementation of Early Warning
and Response with afocus on
Event-Based Surveillance, 2014
(http://apps.who.int/iris/bitstream/
10665/112667/1/WHO HSE GCR
LYO 2014.4 enq.pdf)

Prevenzione ed il Controllo delle
Malattie (ECDC)
http://external.ecdc.europa.eu/El
Tutorial/course.htm

Tutorial del Centro Europeo per la

WHO/HSE/GCR/LYO/2014.4

Early detection, assessment
and response to acute
public health events:

Implementation of

Early Warning and Response
with a focus on
Event-Based Surveillance

77X\ World Health
=7 Organization



http://apps.who.int/iris/bitstream/10665/112667/1/WHO_HSE_GCR_LYO_2014.4_eng.pdf
http://external.ecdc.europa.eu/EI_Tutorial/course.htm

Rapporto ISTISAN (in italiano)

RAPPORTI I3TIGAN 17121

e |l contributo della sorveglianza
d I g Ital € al I aso rveg I I anza d el | € ] contributq della sorveglianz.a t_iigita!e ‘ .
malattie infettive in Italia, 2007-2017. et e

2007-2017
(http:/lwww.iss.it/publ/?lang=1&id=3
. F. Riccardo, M. Del Manso, M.G. Caporali, S. Declich, S. Giannitelli,
O 7 88‘-‘t I p O - 5) JC ll-lir:z(‘]z(;)[:’ :Sg:UAGPR:;: ::’2:]":;-) léllvlc;:!\/u(;:‘ EEplyliv:ZSUG'!(\J{lrle!
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