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ABSTRACT OBJECTIVES RESULTS DISCUSSION

BACKGROUND (con't)

Background: A pneumococcal polysaccharide vaccine has been used for adults since Figure 1. (A) History of PCV Licensure by the FDA in the * To determine the prevalence and serotype distribution of S. pneumoniae ® . .

1997. A conjugate vaccine (PCV13) had been recommended since 2014. The serotype (ST) United States; (B) Worldwide Recommendations clinical isolates recovered predominantly from nonsterile sites (mostly ° 'OvletrO”, PCV7, TEC\|”3-¥):}>1”PCVt7, ond] gEVZ] 37 ;erotygles QCC:?U”*ed for AIS?(’:Z‘;%$7‘]%! Oln? 3]'53’ of C;” Table 2. Antimicrobial Activity Against S. pneumoniae Isolates Collected During De.:lf ie PPV2-3 U: el II'I6C6§/U_I'|'7SO'£/OI' 3 d-ecq:.I €S

dIS’rI’Ibl{TIOH and susceptibility proﬁles of pneumococci causing infections in adult patients in for Use of PCV13 in Adults as of August 2016 sputum or lower respiratory tract secretions) among adult patients ']58: ?Z r7eo;pec '(;/93Y18W6'0/ Sero YI?ﬁS 2. I:g:\ijr]%fmm? '”lg Gmfi_”%l ; TYpPe Isolales and Serotypes the 2009-2010 and 2012-2013 Periods in the United States with dpproximarely ° o vaccinarion

the United States before PCV13 introduction in adults (2009-2013) were evaluated. (>18 years of age) in the United States from 2009 to 2013 (ie, the years (14.77%) and 3 (8.6%) prevailing among ype isolates (Table 1). MIC, pg/mL coverage over the last decade, PCV7
. . . . T A. | ' diately before the ACIP dation for PCV13 in adult : i %—4.9% ' _ ining i % d % Susceptible; - - - -

N 87 US centers. |SO|C”'eS were recovered primcr”y (790%, 3,549/4,49]) from |Ower under accelerated approval pathway immunocompromised adults >65 y ® TO qassess fhe C]I‘]ﬁl‘T]in'Obi(]l Suscephb””y pl’OﬁleS during H‘”S 1'|me period simiar iren OV‘/.GS observe or Sero ype ; WI rares o LD /07J.£ /0 Urlng € nrs surveliance 2009-2010 (n=-|492) o ) h.ld ° 2 d ° .f. h d

respiratory tract specimens. Serotyping was performed by cpsB sequencing, multiplex PCR PCZEE‘S&?Z‘: PCV}jICiEielgsrzﬁ l l PCy13 (rjeci;m;ng%nded years and 1.7% in 2013 (Table 1). Penicillint <0.03 4 <0.03—4 87.7- 109: 1.5 cnidaren since 0101 an s'g“' icant her

and/or Quellung. Susceptibility testing applied CLSI methods. STV U UV SUU AU U0 A0 SO 20{42;;230_]6 ’ * There was a consistent decreasing trend over the s’rudY period for PCV13 (from 38.6% to 24.7%) and A/Ct <1 8 <1->8 85.7.2.7. 11.5 effects for IPD in children and CIdUI'l'S,
ltss 4 694 00 - od stable dur q . o PCV13-nonPCV7 (from 33.6% to 21.8%; Table 1). Within PCV13, serotypes 19A, 3, 7F, and 6A showed Cefiriaxone? <0.25 1 <0.25-8 90.7,7.5; 1.8 o o __ege o

Rezs(‘)J];s.]F;(;v(ZzS;Tt /( -6|f>— -‘?f) remaine dsfﬁ e during QFOFE)g\;;O]Z ecreasing TCEI 29% B. declining trends Erythromycin <0.25 >2 <0.25—>2 62.8; 0.6, 36.6 there remains a 5lgnlflcant burden in

In . A%, all years) represented the majority o neumococci with rates Age-Based Recommendation Risk-Based Recommendation ' : : — R} o 0

of 2.8%, 2.9% 3.0%, anZil 399, if 2009 2010, 26”,);'1 d 2012, I?espec’rively, and declined BT R— BT R M ATE RI ALS AN D e Overdll, a total of 25.8% of isolates consisted of serotypes that are unique to PPV23, with a consistent g\'{g‘:@g’g:g 301.25 >]1 2%?55_3 %]808003011826 respiratory cultures of adults presenting

to 1.7% in 2013. Overall, PCV13 comprised 31.5% of ST, declining from 38.6% in 2009 () eelgom ()l Regionl @ New Zealand &  looland O swimeion upward trend (from 22.9% to 28.2%) during the surveillance period (Table 1). Tetracycline <2 >8 <2—>8 67.4: 0.0;: 32.6 fOI‘ respiral'ory infections.

to 24.7% in 2013. Rates of 19A (15.0%-17.5%) remained consistent during 2009-2011 — 9 DR e * Among the non-PCV13 serotypes, 23A (8.6%) was the most common in 2013, followed by 35B (7.3%), TMP-SMX <0.5 >2 <0.5—>2 69.6; 70; 23.4

and declined to 12.7% and 11.5% in 2012 and 2013, respectively. ST 6A decreased to S to = Pl €t | High-risk (n=13) METHODS 1TA/11D (6.3%), 22F/22A (6.1%), 15A/15F (5.5%), and 6C/6D (4.8%), which showed a decreased \L/'Siigl'r:lycin <]] <]] 331'12;]4 ]%%90 I\|I\1A,\A\ I\[I\IA,\A\ e The circulation of PCV7 and PCV13

0.2% in 2013, whereas ST 7F increased from 4.6% to 5.5% during 2009 and 2010 before e il = == £t prevalence, from 7.6% in 2009 to 4.8% in 2013. The rates for 35B and 15B/15C increased during the 4 = = — o . o o

decreasing in the following years to 1.8%. ST 3 showed consistent rates (8.1%-9.9%) over ] o« g Wik o : R 2 Coms initial years but had lower rates in 2013 (Table 1). Q%Z_éﬁ]n?) = 2008 > <006_8 907-83 10 SEI"O"’YPQS in '|'hI.S pOPUICI'l'.IOI'I .COUId be

Iihm?. The p.ropo:tioPnP\c/); QOXPCV ST incPréci/seg:;dAug% (;P;e STUOR: periocti, as did ’rhseT §erggf]|o3es e o ® ©n e Clinical ISOIG tes  Figure 4 shows the proportion of isolates associated with PCV13 serotypes, serotypes that are unique A/EZ <1 4 <1->8 86.8; 3.4; 9.8 addressed by direct vaccination of adults

arare unigue fo - AMONg NON-TA-V, -070) WAs Th€ most common > 1n / hoe — e | & o to PPV23, and nonvaccine types by age group (18-64 and >65 years). Consistent with the observations Certriaxone <0.06 | <0.06-8 21.1;8.1; 0.8 g

followed by 358 (7.3%), 11A/11D (6.3%), 22F/22A (6.1%), 15A/15F (5.5%) and 6C/6D T = o for the enfire cohort, the provalonce O?ngwps((amtypes in each age g)roup began to decrease affer Eryhromycin <012 16 012516 571,08, 422 with PCV13.

(4}.]8 %). The |<J’rterCI showed a decregsed pre;l/cuollen.ce fr}c\:mfZé@ in |2009 to 4.2; A |r|1 2013, FDA=US Food and Drug Adminisiation: [PD=invasive pneumococcal disease: e 4491 S. pneumoniae clinical i§o|ofes recov.ere.d from adult patients the introduction of PCV13 in children, whereas the serotypes that are unique to PPV23 increased, as did g\'{rﬁ@ ng:g 301'25 >]2 300.2255_;12 ?878%82]17 g * With the abilitv to prevent

Y‘/ 2969135 ésB Oﬂ ]5B/]§bc.:|.mfes 'ncfreose . 'llJlrmgIv{Ke: Zgr m'holoyegr(s)c;mt Zd ower 'F]tes PCV=pneumococca| conjugate vaccipe,’ PCV7=Zva|ent pneumococcal conjugate vaccine; (2.]8 years Old) seen C'.S outpc.’rlen’rs.or hospltqhzed In 87 US centers nonvaccine types. Te’rracyc|ine 0.25 39 30:03_>32 77’5.'0..2.'22..3 Y P ° ° °

in 20 \overdll, suscepholity ro_’res iy m_( , S2 Hg/ml; +3.0%) and fefracycline PCV13=13valent pnevmococcal conjugate vaccine. with symptoms of respiratory infecfions were included. e Overall, susceptibility rates increased slightly for penicillin (MIC, €2 pg/mL; +3.0%) and tetracycline (+10.1% TMP-SMX <0.o >4 <0.5->4 68.2; 12.3; 19.5 nasopharyngeal carriage, vaccination

(+10.1%) increased during 2009-2010 and 2012-2013 periods. prbiity ghtly Tfor p g Y —— .

. | | - | | . . . * |solates were collected primarily (79.0%; 3549/4491) from lower and decreased slightly for erythromycin (-5.1%) between the 20092010 and 2012-2013 periods. Other Linezolid ] ! =0.12-2 100.0; NA; NA of adults with PCVs may Change the

Conclusion: Nine years after its pediatric introduction, PCV7 rates in adults were stable Figure 2. !“c'de“ce_ of IPD in Adults 265 Years of Age respiratory tract specimens and submitted to a central monitoring antimicrobial agents showed similar overall susceptibility rates between study periods (Table 2). Vancomycin . 0.2 0.0 <0.12-0.0 100.0; NA; NA__ (P d ics in th dul

four consecutive years before decreasing in 2013. PCV13 rates declined over time, mostl in the United States by Year and Serotype laborat IMI Laboratories. North Lib IA USA ik A/C=amoxicillin-clavulanate; TMP-SMX=trimethoprim-sulfamethoxazole; CLSI=Clinical and Laboratory Standards Institute; MIC=minimal fransmission Ynamlcs In the adult

>y ) , o ¢ Y g aporatory ( aboratories, North Liberty, 1A, ), as part or the S 3 s . . inhibitory concentration; MIC,_.=MIC value at which 50% of isolates are inhibited; MIC,,=MIC value at which 0% of isolates are inhibited; o
due ’rQ decre.csmg rates of 19A, 6A and 7F, conmstent with an indirect effect: Cont.lnued T SENTRY Antimicrobial Surveillance Program. Table 1. Distribution of Serogroups/types of S. pneumoniae Causing Infections NA=not available. POPUIO"'IOI‘I.
surveillance is needed to constantly assess the dynamic changes of ST affecting this older B P5v23 vaccine uptoke in adslls 265 yeors of ag irr;lmlunocompromised » Bacterial identification was performed by the participating microbiology in the US Adult Population From 2009 to 2013 :PBreo|;poi|n’r cri’rerio.we.tr.(e]l.’rhzis.ze fror/n %SI 2016. ble 4 o/ for intermediote, and 58 /i for resdon
' vaccine uptake in adulls 260 years ot age | 4, lts >65 arenteral nonmeningitidis (<2 pg/ml for susceptible; 4 pg/ml for intermediate; and >8 pg/ml for resistant). o o o o
US population. PCV uptake in children oGE introduc’riczln fPCVL3HreC%";me“ded |c1borc|tory and confirmed by the central monitoring |C|bOI’CI’rOI’y. Year, n(%) T *Nonmeningitidis (£29] ug/ml Fo?' susceptible; AI?/Z pg/ngfor intermediate; and >8/4 pg/ng for resistant). e Contlnued survelllance remains Important
in children or adults 200 y ears 5N ingitidis (<1 ug/mL f tible; 2 ug/ml for intermediate; and >4 pg/ml f istant). o o o o o
90 ; PV iroducton hile : e Confirmation of bacterial identification was performed by colony Serogroup/type (n2=060699) (n2=0812°3) (nz‘l)lltlla) (n2=081521) (nZ?(;gS) (n=4491) S R SR R EE— for moml'orlng the |mpacl' of pEdICI'l'I‘IC and
o 50 : morphology and biochemical algorithms. PCV7 33 (4.9) 39 (4.7) 54 (4.7) 39 (4.6) 29 (2.9) 194 (4.3) Figure 4. Proportion of Isolates by Vaccine Serotype adult immunization programs in the US
8 70 * When the bacterial identification was questionable using phenotypic 1oF 19 2.8) 24 (2.9) 34 (3.0 2/ (3.2) 17 (1.7} 121 [2.7) adult vopulation
B AC KG ROU N D 8 0 methods or an untypeable serotyping result was obtained by the applied 3\3/;% g {83 3 {83 g ggg; :23 {83 ;’ {83} 12 {8;3 A. Adults Ages 18-64 y POP

§ 50 methodology, isolates were subjected to a polymerase chain reaction (PCR) R 4(0.6) 2102 47(0.4) >102) 270.2) 1403 P13 i
8 40 assay for further identification. 2 0 (0) 3 (0.4) 5 (0.4 7 0.) 4(0.4) 13(0.3) . i chidren

o Sfrep.fozoccus pneqmoniae is an important adult pathogen responsible for community- % 30 y — 0.3 65 o] 7103 03 S5 3 123
acquired pneumonia. S 4. PPV23 unique* 1 7 4 "+ H : 18 (18A/18B/18C/18F) 3 (0.5) 2 (0.2) 0 (0.0) 2 (0.2) 0 (0.0) 7 (0.2) 5

: : . S ” : AntlmlcrOblaI susceptlblllty Tesllllng PCVI3 258 (38.6) 282 (34.3) 387 (33.9) 238 (28.0) 248 (24.7) 1413 (31.5) & 80%

o A 7-v.o|ent pneumpcoccol conjugate vaccine (PCV7, PrevnoréPrevenar, \lNyeth (L.eplerle 10 1 PCV13 types PCV13-PCV/ 225 (33.6) 243 (29.5) 333 (29.1) 199 (23.4) 219 (21.8) 1219 (27.1) S 70% RE F E RE Nc ES

:I/Waecar?ﬁ;)dcgfgt; ISnI(I’CJgS)S ?gog(l)p()eé ﬁ;riile?r\fcmar]eiifi] 95' r:nl)22|:.|\§/-(\]/f]|lecr:1€f|1/s§ccil:e ’ 19I8§;/I 1998 1999 20002001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201120122013 20142015 * |solates were tested for suscepﬁbili’ry by broth microdilution methods 194 17 (17.9) 123 150 196 17.2) 108 (12.7) 116 (11.9) 660 (14.7) -é, 60%
, . 9 L PPV23 infroduction in adults (1984) according to the recommendations of the Clinical and Laboratory $ 66 [29) 70 (8.5) 190 (8.8 &9 (8] 62 (8.2 387 (8.0) 2

(PCV13; Prevnar 13/Prevenar 13, Wyeth/Plizer Vaccines) containing all of the Standarde Institure (CLSL7 7F 31 (4.6) 45 (5.5) 32 (2.8) 14 (1.7) 18 (1.8) 140 (3.1) = 50% 1 Desai AP et al. Pediatr Infect Dis J. 2015-34:1168-1174

polysaccharide antigens common to PCV7 along with serotypes 1, 5, 7F, 3, 6A, and IPD=invasive pneumococcal disease; NVT=nonvaccine types; PCV=pneumococeal coniugate andaras Institute CLSI). 6A 11 (1.6) 5 (0.9) 4 (0.4) 8 (0.9) 2 (0.2) 30 (0.7) S 0% PPV23 unique™ ' ' ' ' A '

19A was Gpproved for use in children in 2010 (Figure 1) vaccine; PCV7=7-valent pneumococcal conjugate vaccine; PCV13=13-valent pneumococcal e Validation of the minimal inhibitory concentration (M|C) values was ] 0 {0.0) 0 (0.0) 1 (0.1) 0 (0.0) 1 (0.1) 2 (<0.1) ° 2 Ben-Shimol S et al. Clin Infect Dis. 2016:63:611-618.

| ine; PPV23=23-val | polysaccharide vacci Y 5 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 5 % / /
: : : conjugate vaccine; FIV25=23-valent pneumococca polysaccharide vaccine. performed by concurrent testing of the quality control strain S. pneumoniae , ' ' ' ‘ ' ' 2
* Beyond the effect of PCV13 in vaccinated age groups, there is a documented Serotypes contained in PPV23 and not PCV13 (2, 8, 9N, 10A, 11A, 12F, 158, 17F, 20, 22F, 33F) . ; PPV23 unique 153 (229) | 210(25.5) | 289 (25.3) | 224 (26.3) | 284 (28.2) 1160 (25.8) £ 20% 3 Griffin MR. et al. MMWR Morb Mortal Wklv Rep. 2014:63:995.008
SN | ‘ ‘ ' ' Source data for incidence and vaccination rates can be found at http://www.cdc.gov/abes/ American Type Culture Collection 496198 8 bl A © orra Y Rep- e '
reduction in nasopharyngeal pneumococcal carriage, which results in decreases in foia o y o0 e <o o o M/ Pupueu.cdc. gov/ ot 11A/11D 38 (5.7) 47 (5.7) 59 (5.2) 55 (6.5) 63 (6.3) 262 (5.8) © 109 PCV13 types
pneumococcal disease in unvaccinated individuals (ie, indirect protection due to herd L?tio/r}iv'\zv;nc%scZugz;igﬁ?/sd;fcn/eﬁuiﬁiz] 5tT)af#tc'?aé,-wﬁ'ﬁﬂgffxw@fdcLi@?ﬁﬁr}ﬁf’evaew/ * Inoculum density was monitored by colony counts to ensure an adequate 22F/22A 33 (4.9) 48 (5.8) 67 (5.9) 41 (4.8) 61 (6.1) 250 5.9) S 4. Mendes RE, et al. Antimicrob Agents Chemother. 2015;59:5595-5601.
etfect; Figure 2)." mmwrhtml/mm5634a2.htm#tabl | | - | number of cells for each testing event. MIC interpretations were based on 15B/15C 18 (2.7) 39 (4.7) 53 [4.9) 54 6.4) 4> [4.9) 209 4.7] 000 2010 2011 2019 2013 ’ | s
. o | | . the CLSI breakpoint criferia. ON/SL 15 (2.2) 23 (2.8) 33 (29) 22 (2.9) 33 (3.3) 126 (2.8) 5. Tomczyk S, et al. MMWR Morb Mortal Wkly Rep. 2014,;63:822-825.

* Despite the use of these vaccines in children, there remains a burden of disease in . . . . ' 33F/33A/37 10 (1.5) 10 (1.2) 20 (1.8) 13 (1.5) 31 (3.1) 84 (19) o .

adults owing to the PCV7 and PCV13 serotypes.* Figure 3. Estimated PCV13 Cumulative Uptake in Adults I . 10A 15 (2.2) 8 (1.0) 22 (19) 11 (1.3) 23 (2.3) 79 (1.8) B. Adults Ages 265 y 6. Pilishvili T and Bennett NM. Vaccine. 2015;33 Suppl 4:D60-65.
- * 1/F 16 (2.4 13 (1.6 18 (1.6 11 (1.3 15 (1.5 /3 (1.6 . .

— In 2011, the US Food and Drug Administration (FDA) approved PCV13 for use in by Risk and Age Pneumococca serolllyplng 3 4 (g.é)) 5 ((().7)) 3 ((()'7)) 7 (87)) o (2)9)) 33 ((0.7)) sy /. Clinical and Laboratory Standards Institute. MO7-A9. Methods for Dilution
adults 250 years of age under the FDA's ac;celerotecz! approval pothway, wh.ich 35% - o | o | 20 2 (0.3 9 (1.1) 6 (0.5) 10 (1.2) 4 (0.4) 31 (0.7) 100% : Antimicrobial Susceptibility Tests for Bacteria that Grow Aerobically;
grqs?'TI:geﬂgét%zazs\/fglr f;ﬁgmjl{lfll;seigi ?rowde meaningful therapeutic benefit over o 19-49 y High Risk == 19-49 y AtRisk === 50-64y High Risk "~ 50-64 y AtRisk == Adulls 265 é;"*"' * |solates were subjected to PCR assays for amplification of the cpsB gene. Nc]sz liﬁéAA/Aé 2224(%2)5) 3]77 ((%;7)5) . 54(?333)8) 3710 ((()423)5) 4407(&3)5) ] 8]232((()4?)) 5 § oo Approved Standard: Ninth Edition. Wayne, PA 2012.

AT US| ' * Amplicons were sequenced on both strands, and the nucleotide sequences ' ' ' ' ' ' | 2 80
| | | | o o . : 358 26 (39) 54 (6.6) 82 (7.2) 79 (9.3) 73 (73) 314 (70) 8 son - -

* The FDA defined the meaningful therapeutic benefit of PCV13 over existing treatment— 25% ACIP meets fo discuss adult ~ ACIP recommends PCV13 were analyzed using the Lasergene software package (DNASTAR, 6C/6D 51 (7.6) 53 (6.4) 77 (6.7) 63 (7.4) 48 (4.8) 202 (6.5) S 0% 8. C||n.|c<.:|| Onfi -oboroto.ry. .S’rondo.rds Instifufe. Performonce Standards for
23-v0|ent p|0in pOlYSCICChCII’idG vaccine (PPVZS)—CIS profecﬁon from nonbac’reremic o recommendotionsé ;For all adults >65 y Madison, W|, USA) 23A 38 (5.7) 37 (4.5) 64 (5.6) 50 (5.9) 86 (8.6) 275 (6.1) g ionl Antimicrobia SUSCprIbIlIfy Teshng,' 19th Informational Supplemen’r. CLSI
pneumococcal pneumonia or nonbacteremic pneumococcal pneumonia combined P S d with oth lable via PubMed 15A/15F 35 (5.2) 45 (5.5) 50 (4.4) 36 (4.2) 55 (5.5) 221 (4.9) £ document M100-19. Wayne, PA.
with protection from invasive pneumococcal disease (IPD). 15% SqUEnces were compared Wi oISrs avaliable vid FUBIVIE 238 25 (3.7) 28 (3.4) 43 (3.8) 46 (5.4 42 (4.2) 184 (4.1) 3 .

. (http://www.ncbi.nlm.nih.gov/blast/). Because of sequence homology T6F 18 (2.7) 28 (3.4) 22 (19) 16 (1.9) 31 (3.]) 15 (2.6) 5 40 PPV23 unique*

e The Centers for Disease Control and Prevention Advisory Committee on Immunization 10% 1 o among certain serotypes, those showing nucleotide sequence similarity 31 17 (2.5) 19 (2.3) 31 (2.7) 22 (2.6) 25 (2.5) 114 (2.5) 5
Practices (ACIP) recommended routine use of PCV13 for adults >65 years of age in o — greater than 99% were grouped (ie, 9V/9A, 7F/7A, 11A/11D, 15A/15F, 34 7 (1.1) 17 (2.1) 17 (1.5) 14 (1.7) 17 (1.7) 72 (1.6) I o
2014. ThIS recommendoﬁon hCIS hCICI a significon’r effecf on CICIU“' Upfake Olr' PCV13 ) )_’J 4 22F/22A, ]5B/]5C) All isoques defermined to be serogroup 6 by 35F/47F 10 (1.5) 11 (1.3) 16 (1.4) 9 (1.1) 17 (1.7) 63 (1.4) §- 20%

(Figure 3).° I e e e e S e et sequencing analysis were subjected to multiplex PCR assays for ;$/7B/40 37((C]).]5)) 122(8 .25)) 1?2((()1g)) 5(3?(((]3.‘]?)) 21; ((;13)) 4512 ((]1 -(1))) £ 0% PCVI3 types a c KN c WLE DGME NTS

® 45 countries have made oge-bosed or risk-based recommendations for the use of Ei é ;? £ :% é E é ;? 3 :% é E, é ;? 3 Z% é conﬁrmghon and discrimination between 6A/6B and 6C/6D. Isolates 38/25F/25A | (0:2) 3 (0:4) 13 (1..1) 6 (0:7) 6 (0.6) 29 (027) 0%

PCV13 in adults (Figure 1). determined fo be serogroup 6A/6B and 7F/7A were serotyped by Other 3(0.4) 405 504 405 11 (1.0 27 0.6) 2007 2010 201 2012 2013
- : he off d +ude of .. d ACIP=Centers for Disease Control and Prevention Advisory Committee on Immunization Practices; the CCIPSU|GI’ Swellmg mefh?d. using .commercmlly ovollclble.onhsera 13 3 (0.5) 4 (0.5) 3 (0.3) 8 (1.0) 2 (0.2) 20 (0.5) . .

* |t is important ;r)o monl’rf).r fhe e ec.:’r an mogm’rt.J €o YOCCIH(}ITIOH on |PD and nop-IPD PCV13=13-valent pneumococcal conjugate vaccine. occordlng to manufacturer’s instructions (Statens Serum Institut, Nontypeable 14 (2.1) 14 (1.7) 23 (2.0) 19 (2.2) 26 (2.6) 96 (2.1) NVT=nonvaccine types (including nontypeable); PCV13=13-valent pneumococcal conjugate vaccine; PPV23=23-valent pneumococcal The research and pubhcahon process was supported by
among odulf§. In addition, §ur\{e|||0nce for antimicrobial resistance and distribution *IMS claims data factored to adjust to total sales, 2013-2015. Copenhogen, Denmqu). PCV7=7-V0|9hf pneurpococcal conjugate vaccine; PCV13=13-valent pneumococcal conjugate vaccine; PPV23=23-valent pneumococcal Eggﬁ;ﬁ;gi‘:rﬁitﬁﬁ:&n; PPV23 and nof PCVI3 (2, 8, 9N, 10A, 1A, 12F, 158, 17F, 20, 22F, 33F). Pfizer Inc, Collegeville, PA, USA.
of serotypes in S. pneumoniae is of paramount relevance. polysaccharide vaccine.
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