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A new WHO position paper has been published regstriéssing the high priority
of the inclusion of PCVs in childhood immunizatipnograms worldwide.

Planning for national use of pneumococcal vaccisbeuld take besides other
factors the distribution of pneumococcal serotypeglifferent age groups into
consideration. In addition to the serotypes incllida PCV7, PCV13 contains
serotypes 1, 3, 5, 6A, 7F and 19A and this vacpmeides the broadest serotype
coverage of PCVs globally. In Europe and the U$,hccine was approved in
late 2009 and early 2010, respectively. Only twargeafter introduction of PCV13
introduction into many NIPs globally, vaccine effeeness for the PCV13
serotypes has been documented for several clinicatcomes (invasive
pneumococcal disease (IPD), including sepsis/baaté and acute meningitis,
community-acquired pneumonia, and acute otitis aje@dnd nasopharyngeal
carriage from several countries (USA, England andléd, Germany, Spain,
Uruguay, Israel). Moreover, serotype-specific effeeness has been



demonstrated for serotypes 1, 6A, 7F and 19A, wivele the most prevalent and
emerging serotypes pre-PCV13 immunization.
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Streptococcus pneumoniass a major source of morbidity and mortality
worldwide. It is estimated by the WHO that approaiety one million children die
of pneumococcal disease every year, mostly in deus countries [1].
Pneumococcal infections are among the leading sanfsdeath from a vaccine-
preventable illness in children younger than 5 gae#Hrage [2]. Invasive diseases
caused by pneumococci include meningitis, bactexerand pneumonia with

bacteremia and/or empyema [3].

Only recently, a WHO position paper has been phbtis(4) which replaces the
2007 position paper on 7-valent pneumococcal catgigyaccine (PCV7) [1].
Incorporating the most recent developments in igfld bf pneumococcal vaccines
this position paper focuses on PCVs and their ditction and use in national
immunization programs. Of note, WHO recommends ittodusion of PCVs in
childhood immunization programs world-wide. In pautar, countries with high
childhood mortality (i.e. under 5 mortality rate 50 deaths/1000 births) should
make the introduction of PCVs a high priority. Riarg for national use of
pneumococcal vaccines should take besides othdorgathe distribution of

pneumococcal serotypes in different age groupsaotsideration.

The 13-valent pneumococcal conjugate (PCV13, Paava&B8®, Pfizer Inc., NY,

USA) was developed as a successor of the 7-valeatimpococcal conjugate
vaccine (PCV7, which contains serotypes 4, 6B, 9%, 18C, 19F and 23F;
Prevnar®/Prevenar®, Pfizer Inc.), for use in infaahd young children to prevent



disease such as invasive pneumococcal disease, (lBb)acteremic pneumonia
and acute otitis media (AOM), caused by the 13 preaoccal serotypes contained
In the vaccine. In addition to the serotypes in FCRCV13 contains serotypes 1,
3, 5, 6A, 7F and 19A [5] and this vaccines offérs broadest serotype coverage
[5, 6].

For PCV13, the global pediatric filings were inigd in late 2008 and, to date,
regulatory applications for PCV13 have been apptaneé8 countries (Pfizer, data
on file, as of May 2012) spanning six continentsEurope, the vaccine received
positive feedback from the Committee for Medicifabducts for Human Use
(CHMP) on 24th September 2009 and received mark#toazation on 11th

December 2009. In the US, FDA approved Prevnaml®e 24th February (7). In
Europe and the US, wide use of PCV13 started ify €810 as part of mass
vaccination programs, so that in many countriesiax@ oversee up to two years of

surveillance data of the post PCV13 era.

Given the proven efficacy and effectiveness of POYWas widely accepted that
clinical trials to assess the efficacy of a conjegaaccine with expanded serotype
coverage, using an unvaccinated control group, weok ethically feasible.
Relative efficacy assessments using rare clinioal goints such as IPD would
have required very large study populations, as rottwould have to be
vaccinated with the available conjugate vaccinengeguently, the immune
response induced by the new 13-valent pneumocacocgligate vaccine was used
to provide an assessment of the protective effiazcthe vaccine. IgG-binding
antibodies directed to the capsular polysacchaiade, the associated functional
activity of these antibodies assessed by opsonogltusis assays (OPAs), are

immunological correlates of protection. Accordinglige recommendations of the



WHO issued in the technical report series [8] ame tipdate of this technical

report [9] were used for licensing of PCV13.

Global disease burden and serotype distribution: still limited data only for the

Asian region

The wide use of PCV7 nearly eliminated the IPD leuarthy the 7 serotypes [10,
11]. Consequently, serotype epidemiology of IPDseauby non-PCV7 serotypes
following the introduction of PCV7 was of particulaterest and comprehensives
global summaries of the prevailing and emergingtgees causing IPD in children

have shown that serotypes 1, 3, 5, 6A, 7F and 18f\wmerging. Among those
serotypes the emergence of serotype 19A has rdisegireatest concern [12]. The
serotypes included in PCV13 account for most of itheasive pneumococcal

disease burdens, and the estimated serotype cevieragost regions globally was
ranging between 80-90% [13].

While the burden of pneumococcal diseases is vesitiabed in developed regions
such as Europe, and North America, data from masiarAcountries are rather
incomplete [13]. A recent review summarized theailable literature for
pneumococcal serotype data from the SE Asia re@ind,clearly highlighted the
need for increased surveillance in this regionhef world. The major concern in
this region was the increasing prevalence of higbgistant pneumococci due to
routine antibiotic usage as documented by the Abletwork for Surveillance of
Resistant Pathogens (ANSORP), an international nizghon dedicated to
surveying antimicrobial resistance in bacteriaha Asian region. Based on the
limited data available the authors described spasyl9F, 23F, 14, 6B, 1 and 3 to
be the most prevalent in the region and calculateratype coverage of 46% and
65% for PCV7 and PCV13, respectively [14]. Theswlifigs are in agreement



with the systematic review on pneumococcal seratygaising IPD in children
aged less than 5 years globally by Johnson et 3. [

Effectiveness of PCV7 and PCV13

Over nearly a decade, PCV7 has demonstrated hiiga®f against invasive

pneumococcal diseases caused by vaccine serotypasldren younger than 2
years of age. Its effectiveness has been confimmet®r routine use in the USA
[11] and many other countries [16]. As PCV7 haswshalramatic reduction in

disease and mortality rates in the countries incivhi has been introduced, the
newly introduced 13-valent pneumococcal vaccine a@® expected to have
substantial additional disease impact. Monitoririgvaccine effectiveness was,
therefore, essential to determine the true impaggarticular for the six additional

serotypes included in PCV13 and not included in PCV

While pre licensure clinical trials provide essehinformation on the efficacy of a
vaccine in carefully monitored circumstances an@l tprocedures tend to
maximize follow-up and assure complete immunizatioas high a proportion of
subjects as possible, post licensure surveillatsme@ovides valuable information
on vaccine performance that complements data froenlipensure studies. A
primary question regarding post licensure is whethe vaccine's effectiveness is
similar, worse or better than that predicted frdma tlinical trials (efficacy). For
pneumococcal disease, a carful interpretation edetresults needs to be done, as
among other factors access to vaccination andaddtuctuation of serotypes (e.g.

serotype 1) has to be taken into consideration [17]

Population-based data on the incidence of IPD in England and Wales (2+1
schedule)



A recent publication on the population-based incg#eof IPD in England and
Wales reported on a total of 264 children born eiAgril 2008 and aged <24
months. Vaccine effectiveness by dose and serotyge estimated for the 6
additional serotypes in PCV13 using the indiredtard method, in which cases
with non-vaccine serotype IPD acted as controlscciree effectiveness was
calculated as 1 minus the odds of vaccination asehwith IPD due to a PCV13
serotype/odds of vaccination in those with IPD doea non-PCV13 serotype.
Cases were categorized into those eligible to vecane or more priming doses of
PCV13 at age 2 or 4 months (and aged between 2I151amonths at time of
infection) and those eligible for the 13-month eoslose who had received doses
of either PCV7 and/or PCV13 at age 2 and 4 mordhd (vere aged between 13
and 23.9 months at time of infection). Among 16D igases reported by July 2011
in PCV13 eligible children with known serotype awaccination status, PCV13
effectiveness was 78% (95% confidence intervalfC8§% to 96%) for 2 doses in
children 1 year of age and younger and 77% (95%88% to 91%) for 1 dose in
children over 1 year of age. There were sufficieases to estimate serotype-
specific vaccine effectiveness for at least 1 dpgen in the first or second year of
life for serotypes 1, 3, 7F, and 19A. Significambtection was demonstrated for
serotypes 7F and 19A with an effectiveness of 76994 Cl 21% to 93%) and
70% (95% CI 10% to 90%) forl dose, respectively. This study also reported
vaccine effectiveness of 62% and 66% for serotypeand 3, respectively,
although the Cls spanned zero [18]. At a receignsific meeting (International
Symposium on Pneumococci and Pneumococcal Dis@B88PD-8], 2012), an
update on the IPD effectiveness from England ante8d.8) was provided based
on a total of 466 IPD cases. Vaccine effectiverfesghe additional six PCV13
serotypes and serotype 6C after two primary dask® honths of age) was 79%
(95% ClI, 38 to 93) and after one dose (>12 monthsge) 66% (95% CI, 26 to



85). Interestingly, vaccine effectiveness after riltnpry doses was particularly
good (statistically significant, over 80%) for senme 1 [19]. In addition, up to date
IPD surveillance data is available online and sh@awsignificant reduction of
reported IPD cases by the 6 additional serotypés afitroduction of PCV13
(Figure 1).
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Figure 1; Cumulative weekly number of reports of I1PD due to any of the six
serotypes in PCV13 but not in PCV7 in children aged < 2 Years in England

and Wales by epidemiological year (July-June), 2007- 2012.

Source: Health Protection Agency, Centre for Infections Homepage:
http://www.hpa.org.uk/T opicsd| nfectiousDiseases/I nfectionsAZ/Pneumococcal
/Epidemiological DataPneumococcal/Cur r ent EpidemiologyPneumococcal/l nPr
evenar 13NotI nPrevenar PCV 7/pneumo07Cummulativeweeklyunder 2IN13NO
TIN7vacc/ accessed May 9th 2012.



Population-based data on the incidence of IPD from the United States (3+1
schedule)

In the United States, IPD is monitored through ¥etBacterial Core surveillance
(ABCs), an active population and laboratory-basgstesn [11]. The analyses
include cases reported in 8 continuously partiongatABCs sites: selected
counties in California, Georgia, Maryland, MinnesoNew York, Oregon, and
Tennessee, and the state of Connecticut. The pofallation under surveillance
was 19,060,270, according to 2007 post-census popalestimates. Data from
this surveillance system were presented as anpoeakntation at the Interscience
Conference on Antimicrobial Agents and Chemotherd@AAC) in September
2011 (20) and updated at the ISPPD meeting in 221P IPD incidence during
the baseline period 2006 through 2008 was usecadorparison. IPD rates for
PCV13 serotypes were significantly lower (p<0.0026mpared with rates for
respective quarters during the baseline periodhénfourth quarter of 2010 (8.5
cases per 100,000 vs. 24.1 cases per 100,000)hantrst quarter of 2011 (7.2
cases per 100,000 vs. 27 cases per 100,000) h#einitiation of wide use of
PCV13 in the first quarter of 2010. Statisticadlgnificant reductions in IPD rates
due to PCV13 serotypes 7F (-86%) and 19A (-87%pevaé¢so reported. At a recent
online conference at the Centers for Disease Cloatd Prevention, CDC, C.M.
Cox presented data on cumulative cases of the fiadd serotypes in PCV13 in

children <2 years old, showing a significant redaurcbf incidence (Figure 2) [22].



Cumulative Cases of PCV6-type IPD among Children <2 years old, 2005-2011
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Figure2: Cumulative cases of the 6 additional serotypes included in PCV13
and not included in PCV7 in children < 2 Years in the United States,
2005-2011, figurederived from C.M. Cox (22).

Reported cases of IPD from the German National Reference Center for

Streptococci

In Germany, nationwide IPD surveillance is perfodni®y the capture-recapture
method using a clinical and a laboratory data smuféreliminary data on

laboratory reports are available at the German ddati Reference Center for
Streptococci. These data should be interpretethencontext that both conjugate
vaccines (3+1 schedule), 10-valent pneumococcal jugate vaccine

(GlaxoSmithKline) and PCV13, have been availabl&armany since 2009. The
Market share of PCV13 is (by 2011) however >85%aimrountry, where the



pediatrician has the free choice for vaccines With reimbursement for both

vaccines [23].
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Figure 3: Cumulative Cases of the 6 Additional Serotypesincluded in PCV13
and not included in PCV7 in children < 2 Years old in Germany, 1997-2012
[23].

Impact data of PCV13 on IPD in children in Madrid, Spain

Systematic use of PCV13 for children aged <2 yebegan in Madrid

(approximately 6 million inhabitants) in June 2Qifng a 2+1 schedule, following
transition from PCV7, which was introduced as dran immunization program
in November 2006 (3+1 schedule). The HERACLES ystadned to assess



changes in the incidence rate of invasive pneuneadocdisease (IPD) in

hospitalized children (<15 years) before and &€k 13 implementation. Briefly,

a prospective, laboratory-confirmed (culture and?@R) IPD surveillance study
was performed from May 2007 to April 2011, in abdpitals with a pediatric

department (27 centers). A total of 115 IPD casex® identified from May 2010

to April 2011 compared with 499 cases in the pr&/P&period (163 cases: May
2007 to April 2008; 167 cases: May 2008 to ApriD2P169 cases: May 2009 to
April 2010). In children aged <2 years a reductwminlIPD cases caused by
serotype 1 (54 cases 2009/2010 vs. 37 cases 2Q1()/afAd serotype 19A (48 vs.
28 cases, respectively) was observed [24, 25].

Emerging data on community-acquired pneumonia and acute otitis media
post PCV 13 introduction

Following the introduction of PCV7 in Uruguay in @ significant reductions in

hospitalizations for community-acquired pneumonAR) were demonstrated
[26] and this trend continued after the transitiorPCV13 in 2010. Decreases in
hospitalizations for CAP have been seen with a%b5r8duction in hospitalized

chest radiograph-confirmed pneumonia (presumedetbdaterial) in children < 2

years of age. Importantly, a significant reductioh 69.2% has also been
documented for hospitalizations for empyema and plicated pneumonia.

Population-based surveillance following vaccinatwith PCV7 and PCV13 in

several regions of Uruguay has demonstrated a 44€iction in pneumonia
(inpatient and outpatient) for children < 2 yeafsage [27, 28]. Moreover, in

England there was a significant decrease in empyerohildren <15 years of age
after the introduction of PCV13 into the natiormahnunization schedule [29].



In addition, in a prospective study conducted betweOctober 2010 and
September 2011 in Rochester, USA, 60 children wated with PCV13 were
enrolled and followed for AOM. Historic comparisevas made to 58 children
prospectively enrolled in a separate, similarlyigiesd study from October 2007 to
September 2009 in which PCV7 was administered [30here was a significant
lower rate of pneumococcal AOM episodes in the PEpériod compared to the
PCV7 period. Among episodes of pneumococcal AOMethgere no episodes
caused by serotypes included in PCV13 during th€1B(oeriod, compared with
7 of 15 episodes during the PCV7 period.
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Figure 4. Reduction in pneumococcal AOM in the PCV13 period (2010-2011)
in the United Statesvs. a historic control (PCV period, 2007-2009).

Early resultsfrom NP carriage studies

There is increasing evidence that reduction in plaao/ngeal (NP) carriage in
pneumococcal conjugate vaccine-vaccinated subjeetg serve as an indirect
marker for the vaccine effectiveness protection

(http:/Iwww.ktl.fi/roko/pneumocarr/publications.hjmagainst invasive and non-



invasive disease. Therefore, the current revieso ahcludes data from two

carriage studies.
Study on new acquisition of nasopharyngeal carriagein | srael (6096A1-3006)

A randomized double-blind multicenter study complatee impact of PCV13 and
PCV7 on NP carriage, immunogenicity, and safethaalthy infants. A total of

1866 infants were enrolled at 11 sites in Isra8D #$hfants received PCV13 and
933 received PCV7 in a 2, 4, 6-month (infant s¢reexl 12-month (toddler dose)
regimen together with other pediatric vaccines esommended by national
vaccination schedule. NP swabs were collected @ &y 4, 6 months (baseline)
and at 7, 12, 13, 18 and 24 months when subjeats eamsidered fully vaccinated.
Rates of newly identified NP acquisition from age® 24 months (PCV13:PCV7
rate ratio), and prevalence after the infant series proportion of cultures testing
positive at ages 7, 12, 13, 18 and 24 months (PRQ\37 prevalence odds ratio)
were evaluated. NP carriage was statistically lowwethe PCV13 group for the

6 additional serotypes combined and for individsetotypes 1, 6A, 6C, 7F, and
19A [31].

ACTIV study on carriagein children with acute otitis mediain France

With the approval of PCV7 in France in 2001, anang national surveillance
study (Association Clinique et Thérapeutique Infardu Val de Marne [ACTIV])

was initiated to evaluate the effect of PCV7 onymecoccal carriage in children
presenting with AOM to private pediatricians natiade. With the introduction of
PCV13 in 2010, the French authorities recommendéarssition from PCV7 to
PCV13 for routine immunization of infants and tosidl at any time of the
schedule at 2, 4, and 12 months of age. The tramsitom PCV7 to PCV13



offered a unique opportunity to evaluate the impaicthe PCV13 on carriage.
From October 2010 to May 2011, 943 infants and lergd6 to 24 months of age,
with AOM were enrolled in the study; 651 subjecteaived at least 1 dose of
PCV13, 285 received PCV7 only, and 7 were not veted. Overall

pneumococcal carriage, that of the additional geest in PCV13 (in particular
serotypes 19A and 7F) and that of Prevenar 13eelaterotype 6C was
significantly reduced among Prevenar 13-vaccinatbidren as compared to

children exclusively vaccinated with PCV7 [32].

In summary, only two years after introduction of \PIG3 introduction into many
NIPs globally, vaccine effectiveness for the PCV3%8rotypes has been
documented for several clinical outcomes (invagimeumococcal disease (IPD),
including sepsis/bacteremia and acute meningibisynsunity-acquired pneumonia,
and acute otitis media) and nasopharyngeal carfrage several countries (USA,
England and Wales, Germany, Spain, Uruguay, Israd)oreover, serotype-
specific effectiveness has been demonstrated fatygpes 1, 6A, 7F and 19A,
which were the most prevalent and emerging serstppe-PCV13 immunization.
There is increasing evidence supported by IPD asopharyngeal carriage data of

cross-protection for the PCV13-related serotype 6C.
Refer ences:

1. WHO. Pneumococcal conjugate vaccine for childhmomunization— WHO
position paperWkly Epidemiol Re”007; 82 (12): 93-104.

2. O'Brien K.L., Wolfson L.J., Watt J.P. et al. Ban of disease caused by
streptococcus pneumoniae in children younger thayedrs: global estimates.
Lancet 2009; 374 (9693): 893-902.



3. Musher D.M. Infections caused by streptococaweumoniae: clinical spectrum,
pathogenesis, immunity and treatme@linical Infectious Diseased992; 14 (4).
801-807.

4. WHO. Pneumococcal vaccines WHO position paper — 2012Vkly Epidemiol
Rec 2012; 14: 129-14A4.

5. Reinert R.R., Paradiso P., Fritzell B. Advancegneumococcal vaccines: the
13-valent pneumococcal conjugate vaccine receivatkenh authorization in
Europe Expert Rev Vaccine2010; 9 (3): 229-236.

6. Paradiso P.R. Advances in pneumococcal diseaseerion: 13-valent
pneumococcal conjugate vaccine for infants anddadml. Clin Infect Dis 2010; 52
(10): 1241-1247.

7.FDA. 2010. [cited; Available from]. URL:
http://www.fda.gov/BiologicsBloodVaccines/VaccindpprovedProducts/ucm201
741.htm

8. WHO. Pneumococcal conjugate vaccines: recomntiengsfor the production

and control of pneumococcal conjugate vaccines Wid€hnical report series,
No. 927, Annex 2. 2005. [cited; Available from].RU:

http:/Mww.who.int/biologicals/publications/trs/areas/vimes/pneumo/en/index.ht

ml

9. Feavers I., Knezevic I., Powell M., Griffiths Ehallenges in the evaluation and
licensing of new pneumococcal vaccines8 duly 2008, Ottawa, Canadéaccine
2009; 27 (28): 3681-3688.

10. Isaacman D.J., Mcintosh E.D., Reinert R.R. Bardf invasive pneumococcal
disease and serotype distribution among Streptosopnieumoniae isolates in
young children in Europe: impact of the 7-valenepmococcal conjugate vaccine
and considerations for future conjugate vaccithes.J Infect Dis 2010; 14 (3):
197-209.



11. Pilishvili T., Lexau C., Farley M.M. et al. Samed reductions in invasive
pneumococcal disease in the era of conjugate vactimfect Dis 2010; 201 (1):
32-41.

12. Reinert R., Jacobs M.R., Kaplan S.L. Pneumadocdisease caused by
serotype 19A: review of the literature and impliecas for future vaccine
developmentVaccine 2010; 28 (26): 4249-42509.

13. Mcintosh E.D., Reinert R.R. Global prevailingidaemerging pediatric
pneumococcal serotypdsxpert Rev Vaccine010; 10 (1): 109-129.

14. Jauneikaite E., Jefferies J.M., Hibberd M.Llarke S.C. Prevalence of
streptococcus pneumoniae serotypes causing invasgieion-invasive disease in
South East Asia: A review/accine 2012 Apr 1.

15. Johnson H.L., Deloria-Knoll M., Levine O.S. at Systematic evaluation of
serotypes causing invasive pneumococcal diseasacaotoldren under five: the
pneumococcal global serotype projditoS Med2010; 7 (10).

16. Fitzwater S.P., Chandran A., Santosham M., slwlhrH.L. The worldwide
impact of the seven-valent pneumococcal conjugateiae.Pediatr Infect Dis J
2012; 31 (5): 501-508.

17. Schuchat A., Bell P.B. Monitoring the impactwvaiccines postlicensure: new
challenges: role of surveillance in evaluating wae@erformanceMedscape View
Article. 2012. URL.: http://www.medscape.com/viewarticle/576711 7

18. Miller E., Andrews N.J., Waight P.A. et al. &ftiveness of the new serotypes
in the 13-valent pneumococcal conjugate vacciaccine 2011; 29 (49):
9127-9131.

19. Andrews N., Kaye P., Slack M. et al. Effectiges of the 13-valent
pneumococcal conjugate vaccine against IPD in Ewagénd Wales. International
symposium on pneumococci and pneumococcal disel&eBD-8. 11-15 March,
2012.lguacu Falls, Brazil Poster 148. 2012.



20. Moore M. G1-538. Early impact of 13-valent pm&coccal conjugate vaccine
on invasive pneumococcal disease among childregea?s old, U.S, 2010. 51
ICAAC. Chicago 2011.

21. Moore M., Link-Gelles R., Farley M. et al. Ingpaf 13-valent pneumococcal
conjugate vaccine (PCV13) on invasive pneumocoatigkase (IPD), US,
2010-2011. International symposium on pneumocaudipmeumococcal diseases,
ISPPD-8; 11-15 March 201Ryjuacu Falls, Brazil Poster 179. 2012.

22. Cox C.M. Early impact of the 13-valent pneunwad conjugate vaccine
(PCV13) on invasive pneumococcal disease USA 201DE2 National
Immunization conference, March 26 20B2lanta, GA Paper 30196. 2012. URL:
http://cdc.confex.com/cdc/nic2012/webprogram/PapEes.html

23.Van der Linden M., Iméhl M. Epidemiologie  inveaesi
Pneumokokkenerkrankungen bei kindern in Deutschlammd1997#2012: Effekte
nach einfihrung der pneumokokken-konjugatimpfuagrdstagung der Deutschen
gesellschaft fur padiatrische infektiologie (DGFIP.04.-21.04.2012Mannheim,
Germany Poster. 2012.

24. Picazo J., Ruiz-Contreras J., Casado-Flores dl. First impact data of 13-
valent pneumococcal conjugate vaccine (PCV13) amasive pneumocococcal
disease in children in Madrid, 2010-2011 (HERACLEfdy). International
symposium on pneumococci and pneumococcal diseideBD-8. 11-15 March
2012.1guacu Falls, Brazil Poster 189. 2012.

25. Picazo J., Ruiz-Contreras J., Casado-Flores al. Serotype distribution of
invasive pneumocococcal disease cases after thedumtion of 13 valent
pneumococcal conjugate vaccine (PCV13) in childrerMadrid. International
symposium on pneumococci and pneumococcal diseideBD-8. 11-15 March
2012.lguacu Falls, Brazil Poster 190. 2012.



26. Pirez M.C., Algorta G., Cedres A. et al. Impattuniversal pneumococcal
vaccination on hospitalizations for pneumonia andnimgitis in children in
Montevideo, UruguayPediatr Infect Dis J 2010; 30 (8): 669-674.

27. Machado M., Kouyoumdjian G., Marquez S. etCamplicated pneumonia in
children G-14 years of age after the introduction of pneurnoab conjugated
vaccines (PCV7/13) hospital pereira Rossell-Urugubdil/2010-31/9/2011.
Presented at the 8th international symposium omipoeocci and pneumococcal
diseases, March 11-15, 201gQuacu Falls, Brazil 2012.

28. Hortal M., Estevan M., Laurani H. et al. Deeliim pediatric pneumonia
hospitalizations following PCV7 and PCV13 introdaatin Uruguay. Presented at
the 8th international symposium on pneumococci pndumococcal diseases,
March 11-15, 2012guacu Falls, Brazil 2012.

29. Spencer D. et al. Complicated pneumonia indodnl. Presented at the 29th
annual meeting of the European society of pediatfactious diseases, June 7-11
2011.The Hague, Netherland2011.

30. Pichichero M.C., Casey J.R., Center K. et #Hic&cy of PCV13 in prevention
of AOM and NP colonization in children. First yedrdata from the US. Presented
at the 8th international symposium on pneumocondi pneumococcal diseases,
March 11-15, 2012guacu Falls, Brazil 2012.

31. Dagan R., Patterson S., Juergens C. et al.€efimacy of the 13-valent
pneumococcal conjugate vaccine (PCV13). Additionakerotypes on
nasopharyngeal colonization: A randomized douliredlpediatric trial. Presented
at the 8th international symposium on pneumocond gneumococcal diseases,
March 1115, 2012lguacu Falls, Brazil 2012.

32. Cohen R., Levy C., Bingen E. et al. Impact @Fvalent pneumococcal
conjugate vaccine on pneumococcal nasopharynge&gain children with acute
otitis mediaPediatr Infect Dis J2012; 31 (3): 29¥301.



