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BACKGROUND AND AIMS Figure 1. Pooled pneumococcal serotype distribution globally and by

Despite broad availability of pneumococcal vaccines (pneumococcal polysaccharide ~ r€gion among children <5 years of age?

(PPV23) and pneumococcal conjugate vaccines (PCVs)), pneumococcal disease e e No27.400) o ) Burope (23 studies N-11,331)
continues to be a global health problem
A comprehensive review and synthesis of the literature was undertaken to illustrate
recent changes in pediatric serotype distribution and emergence of new disease-
causing serotypes that are not covered by current vaccines

METHODS

Medline, EMBASE and Cochrane were searched from February 2017 to May 2019

« Search terms were serotype, serogroup, pneumococc*, Streptococcus pneumoniae.
Studies with N<100 or those including data prior to 2012 were excluded

* Reported serotype distribution data for children <5 years were extracted and

PCV7: serotypes 4, 68, 9V, 14, 18C, 19F, 23F

S u m m a rlzed PCV10serotypes notin PCV7: 1,5, 7F sincluding samples from nasopharyngeal carriage, subjects with otitis

PCV13 serotypes not in PCV10: 3, 6A, 19A media, meningitis and other invasive pneumococcal disease, pneumococcal
PPV23 serotypes not in PCVs: 2,8, 9N, 10A, 11A, 12F, 15B/C, 17F, 20, 22F, 33F ia or other ified infection.

* Serotype prevalence was calculated from pooled data, globally, by WHO region and o sroprtion o scogpes e iy e POV vacone s rgon s cted e ol Sudy o Hrth Anera reprted e sranpedtbution
by disease type (invasive pneumococcal disease (IPD) vs non-IPD) with vaccine

serotype distribution reported Figure 2. Pooled pneumococcal serotype distribution among children
RESULTS <5 years of age with or without IPD

ern Mediterranean
=7618)

,,,,,

jon-vaccine

1 studies, N=4931) NPC (30 studies, N=20,836) Non-IPD (2 studies, N=820)
oy V13 by PCVE3 ol edbyPOVIZ:

ol serotypes covers

* Serotype data were available in 51 articles: nasopharyngeal carriage (NPC) (n=30),
IPD (n=21), non-IPD (n=2) and IPD/ non-IPD combined (n=3)

Table 1. Study characteristics
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o o A1 + Differences in serotype distribution between populations with IPD, non-IPD, and
Fetoa ot 7o b4 e carriage are displayed by region in Figure 3

G pam « In all regions (except Latin America) where data is available, PCV13-type
- - e NPG € s A v serotypes (all 13) were more common in studies reporting IPD, led by serotype

NPC (West Bank) 184

o g e = e — P 19A except in Europe (serotype 3) and Latin America (serotype 1), than in those

Latasa Zamalloa et al. 2018 Spain 2013-15 IPD 177 <5y PCV13

Makwana et al. 20185 England and Wales 2015-16 I::C 25::2 ?-}?Qmo PCV13 reporting Carriage

w mo sy » Prevalence of PPV23-specific serotypes between IPD and carriage/non-IPD
reports varied by region: Europe had higher prevalence among IPD reports and
e ves — the African/Eastern Mediterranean region had higher prevalence among the

penwgis a2 s, zorse e R o carriage reports

* Non-vaccine serotypes were more common among the carriage reports than IPD
e o e - = pons reports in African/Eastern Mediterranean and Latin American regions

S 2 v BoooEe e Figure 3. Pooled pneumococcal serotype distribution among
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North America

De Wals et al. 2018% Canada 2012-16 1PD 320 0-59 mo PCV13 IPD Europe (13 studies, N=3176) Asia Pacific (3 studies, N=977) African/Eastern Mediterranean  Latin America North America (1 study, N=320)°
H 1 % all rered by PCV13:
Latin America % all serotypes covered by PCV13: A (3 studies, N=211) (1 study, N=247)° Rt A
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2F,3.5%
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African/Eastern Mediterranean
Emgard et al. 2019% Tanzania 2013-15 NPC 194 <2y PCV13 23A,4.6%
Hammitt et al. 201957 Kenya 2012-16 Irsp?c g;s <5y PCV10 Nonacine 66,65%
Manenzhe et al. 2019% South Africa 2012-14 NPC 760 <1y PCV13 248,02%  ppy23.
Usuf et al. 2019% Gambia 2016 NPC 301 6-12 mo PCV13 154,0.1%
Adebanjo et al. 2018% Mozambique 2014-16 NPC 1480 <5y PCV10 24F,01% |
Birindwa et al. 20181 Democratic Republic of the Congo 2014-15 NPC 141 160 mo PCV13 o2 neowe
Bozio et al. 2018%? Ghana 2015-17 IPD 4 <5y PCV13 3.9%
Dube et al. 201843 South Africa 2012-14 NPC 1667 <y PCV13
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Ktar et al. 2017 Tunisia 201216 IPD and non-IPD 114 <5y Pre-PCV**
Nackers et al. 20175 Uganda 2014 NPC 2 ;iyy Pre-PCV
Zabihullah et al. 20175" Afghanistan 2012-13 NPC 110 <5y Pre-PCV/
IPD: invasive pneumococcal disease; mo: months; NPC: nasopharyngeal carriage; NS: not specified; PCV: pneumococcal conjugate vaccine; wk: weeks; y: years }
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* Globally, the most prevalent PPV23-unique serotypes were 15B/C (7.1 %), 11A
(3.2%), and 10A (2.3%). The most prevalent PCV7 serotypes were 19F (5.6%)
and 23F (3.0%). The most prevalent unique PCV13 serotypes were 19A (5.1%)
and 6A (2.9%)

® Th e m OSt CO m m O n Iy re po rted Se rOtypeS Va ri ed by reg io n - N 0 n -Va CCi n e Se rOtyp eS IPD: Included invasive pneumococcal disease, meningitis, \nvasw: pneumococcal pneumonia, invasive pleural i - empyema, ingitis invasive disease and ingiti ia invasive vd\sease

NPC: Included nasopharyngeal carriage from healthy children, children with pneumonia, and children with acute otitis media

were highly prevalent in the African/Eastern Mediterranean and European regions NorPD.Incudd acul s ka3 nn-vasv e s

Studies only reporting IPD and non-IPD combined are not included in this sub-analysis
athe study from Canada reported data only for the PCV7 serotypes (pooled) and serotypes 1, 3, 7F and 19A

° Among VaCC|ne Serotypes b the study from Brazil reported data only for the PCV10 serotypes (pooled) and serotypes 3, 6A, 6C and 19A
+ PPV23 unique serotypes were most prominent in Europe and the
African/Eastern Mediterranean region SUMMARY/CONCLUSIONS
* PCV7 serotypes were most prominent in the Asia Pacific and African/Eastern - Although most studies in our review came from countries with PCV vaccination, PCV
Mediterranean regions serotypes were highly prevalent. PCV13 serotypes (all 13) caused 32% of IPD cases
« PCV13 unique serotypes were most prominent in Latin America and North reported worldwide, with 19A and 3 as the most commonly reported
America «  Common serotypes causing IPD that were not covered by a currently licensed PCV
« Figure 2 illustrates differences in serotype distribution between populations with IPD were 33F’_ coBcs panciel _ _ _
and those reporting carriage or non-IPD . Non-va_ccme serotypes comprised a sut_)stantlal proportion of repor@ed serotypes and
- Globally, PCV7 serotypes accounted for 10% of the IPD cases reported, led by were slightly more frequent among carriage/non-IPD than IPD studies. Globally, the

serotypes 14 (3.1%) and 19F (2.4%); PCV13 (all 13 serotypes) accounted for 32% mo_st common n.on.-vac.cine sgrotypes were.23B,.23A, 21_’ [ _ _
of IPD cases, led by serotypes 19A (8.2%) and 3 (5.0%) + This study was limited in that it covered various time periods from various geographic

areas using data of non-uniform granularity

ooooooo

+ PPV23-specific serotypes were more common among the IPD reports, with
serotypes 12F and 15B/C accounting for 8.2% and 4.4%, respectively
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