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A Pilot-Project, on a Reglonal Basis, on behalf of the

GENOVA

Ministry of Health: Introduction of the 7-PCV Into-the Routine
Chiidren Immunization Schedule In Liguria - italy (2003) -

Population: 1,700,000
Inhabitants, birth cohort about
12,500
Vaccination schedule: 3-5-11
month since May 2003
PCV7 uptake >80% and >90%
In every districts since 2004 and
2007, respectively
Immunogenicity evaluation
Vaccine 2009
Effectiveness evaluation
Vaccine 2009
J Int Med Res. 2008
IPD and non-IPD Surveillance
system implementation
Hum Vaccin 2011
Clin Vaccine Immunol 2011
Carriage evaluation
Vaccine 2012

Completed PCV7 courses per 100 live births, 2007
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2 GENOVA

Passive surveillance of meningitis and IPD, Liguria, 2000-11

Liguria .
2007-2010 IPD inc. Florence! N6
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Passive surveillance of meningitis and IPD, Liguria, 2000-11

Liguria
2007-2010IPD inc. The Netherlands? UK? USA3
(mean /100,000 year) 2006-2008 IPD inc.  2007-2009 IPD inc. = 2007 IPD inc.
Passive Implem. (/200,000 year) (/100,000 year) (/100,000 year)
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humany, e Serotype distribution in patients with IPD before and '
‘= = after PCV7 implementation in italy and in Liguria

LANDES
Percentage (%) Percentage (%)
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 80 90
1 2
PCV7 serotype Non-PCV7 serotype
I —
1 "2
’ A $~~
LA *
6B 3
A
9V = 5
e ;
2 1 g
— &
14 — 6AC
18C N 7F -1‘2
— AN
19F Wi 12 oN i 2 ~
[
1,2 12
__Is
23F - 19A = €=

23A

e

_ L
1999 2003; Ita!y Others  — Ansaldi F, Hum Vaccin 2011
2006-08, ngurla A D’Ancona F, Vaccine 20051
e

2009-10, Liguria Gherardi G, EJCMID 20092



http://www.landesbioscience.com/
http://www.landesbioscience.com/journals/vaccines/toc/7/9/

humanyacones. Serotype distribution in patients with non-IPD
35 after PCV7 implementation in Liguria
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Serotype coverage offered by PCV7, PCV10 and PCV13 In
preventing IPD and non-IPD, according age groups, in Liguria
after PCV7 implementation, 2006-2010
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Ansaldi F, Hum Vaccin 2011



Emergence of non-vaccine serotype:
mechanisms of escape

1. Serotype selection
2. Capsular switching
3. Antibiotic resistance

Mechanism of capsular switching

ST19919A
\

@ MLST scheme genes
pbp2x, dexB

ST69519A 3 capsular locus
ST695" /7 @ aliA, pbpla

Two serotype 19A (ST695) vaccine escape recombinant in December 2009 and March 2010
Patient A with OMA, who was 4 months old, received only one dose of PCV7

Patient B with OMA, who was 4 years old, completed the vaccination course.

The two recombinants strains belonged to P1 progeny previously identified as the major
group of vaccine escape strains circulating in United States.

There is no epidemiological link between the two cases.
Ansaldi F et al., CVI 2011
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CanlageofStpn7yeamaﬂerlmplementaﬂonafvacdnaﬂonpmgmm

The
primary
objectives

Study
Design

Study
population

Lab assays

Imperia
O

To determine the prevalence of carriage of Streptococcus pn, 7 years
after the introduction of the vaccine and 4 years after reaching over
90% coverage

To study the serotype and strain [ST] distribution in the pediatric age
group (first year of life, second year of life, 3-5 years old)

To explore the correlation between carriage, risk factors and
vaccination

To evaluate the emergence of new serotypes or ST

Prevalence study
2 collection periods (fall-winter 2010 and 2011)
Cluster sampling on Family Paeditrician basis

750 children under 5 years/year.
Enroliment was stratified by age: 0-12 months, 13-24 months and 25-59
months

Broth enrichment and real-time PCR, as recently recommended by CDC
8 multiplex PCR (CDC)
MLST

Ansaldi F, ESPID 2011



CarrlageofStpn7yearsamrlmplementalbnofva%paﬂon
pmglamlnapopulaﬂonwlmvelyhlghandlong-lastlngoovemge

Study population: 669 children aged 0-59 months [malem|6353 52.8%)]
0-12 months: 236 [male 121, 51.3%)]
13-24 months: 183 [male 109, 59.6%)]

25-59 months: 250 [male 123, 49.2%)]

Questionnaire and Oct 18-Dec 18, 2010
sample collection:

PCV7 Vaccination:; =>4 months, 1 dose: 572/576 [99.3%)]

=26 months, 2 doses: 532/540 [98.5%)]
=13 months, 3 doses: 405/414 [97.8%]

70

60 60% Co-carriage (= 2 type/carrier): 78%
§' 50 48.6% 501
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0-12 months 13-24 months 25-59 months  0-59 months [age STD]
Ansaldi F et al., Vaccine 2012



Carrlage according demographic, behavioral and medical factors

Savona
.

La Spezia
- L

Characteristic Univariate Analysis Multivariate Analysis
Carriage (%) p Prevalence ratio 95% C.I. p
Age 0-12. months 22 <0.001 1.02 (per unit) 1.01-1.03 0.006
13-24 months 18.6
25-59 months 60
Gender Male vs. 43.7 NS
Female 43.4
Ethnic group Caucasian 43.9 NS
Other 40
Sibling No 33.3 <0.001 1.55 (per unit) 1.19-2.01 0.001
1 sister or br. 55.7
22 sisters or br. 63.3
Sleep with siblings No 47.4 0.005
Yes 65.5
Child day care No 31 <0.001 1.51 1.16-1.97 0.002
attendance Yes 59.3
Smoke among No 42.9 NS
households 1 smoker 41.2
2 smokers 54.7
Respiratory infections  No 39.3 0.004
Yes 50.8
Antimicrobial drug No vs. 43.1 NS
Yes 47.4
PCV7 vaccination 0 9.6 0.001
1 dose 17.1

2 doses 31.2 Ansaldi F etral., Vaccine 2012




| Distribution of PCV7, PCV10, PCV13 and non-PCV13 serotypes.
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Main Points
n -H,“CfNOVA

Savona

IPD and non-IPD Surveillance: “Since the beginning of PCV7 implementation, the proportion
of PCV7 serotype has declined and in 2009-10 it accounted for about 1% of all
Streptocuccus pn responsible for IPD and non-IPD.

The new 13-valent pneumococcal conjugate vaccine, available since July 2010, will offer a

significant added benefit covering about 90%, 100% of IPD and more than 40% and 60% of
non-IPD detected in pre-school and school children, respectively, after PCV7 introduction.”
.. capsular switching in two non.invasive strains ...

Carriage evaluation: 7 years after PCV7 implementation and 6 and 3 after PCV7 uptake
reached coverage of >80% and >90% in every districts

m Prevalence of Streptococcus pn carriage was similar (crude rate 34.5%, age-std rate 50.1%)
respect with carriage rates observed in Southeastern France (50%)! and the Netherlands
(47-49%)2, and higher respect with data from the UK (30%)3, during post-PCV7 hera

m High prevalence of more-than-one serotypes carriage

LL 11

m Among predictors of carriage, multivariate analysis highlighted the role of “age”, “humber

of brothers or sisters” “group child care”
m PCV7-serotype carriage was 10.3%: almost complete replacement of vaccine serotypes
m PCV13-serotype coverage reached 27.5%

m Wide heterogeneity of non-PCV13 serotypes and high proportion
of low-invasive serotypes, i.e. 11, 15, 23, 35, ...

Dunais B et al., Ped Infect Dis J 20081
Spijkerman J et al.,Emerg Infect Dis 20112
Tocheva AS et al., Vaccine 20113
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