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Percentage changes in IRs Percentage changes in IRs by geographic region Trend in IRs
Background .
Serotype-specific IPD * PCV7 vs pre-PCV period (Table 1A) e PCV7 period
(PCVs) has beleg_ widely IUPS[e)d worldwide to reduce the incidence of invasive _ PCV7 IPD IRs declined following PCV7 introduction (median: -35% to -91% across age obser.ved across age groups at the national and regional levels | observed across different age groups
phetmococcal disease ( ) | o groups), with the greatest reduction in children <5 years — Consistent reductions in overall IPD IRs were observed among children — Non-PCV7 IPD IRs exhibited an upward trend throughout the PCV7 period at the national and regional levels
* In Canada,dthg tl;]lat;ma: A?\I/DISC?; y F?g\r;‘;n'tt?[ﬁ ?h” Imm]lcmlfztlon (NAgl) — Non-PCV7 IPD IRs increased substantially in the PCV7 period (median: 22% to 247% .<5 ¥§ars across regions, while changes varied substantially across regions * The only exception was BC, where an outbreak involving a non-PCV7 serotype occurred in the middle of the PCV7
rbeoco%r’:]erp(e:; 1? for gh”'(\j’feﬁl 5 ear(s o O) O\gl the :/eaecclzri]naenwa(s)siﬁtsroa dnucgg(?n across age groups), with the largest increase in adults 18—64 years (247%), followed by n older age group§ period; thus non-PCV7 IPD IRs increased first and then decreased during the PCV7 period
different provinces between 2yOOZ and 2006 with varying dosing schedules adults 265 years (140%) * PCVIS vs PLVY period (.T able 1B) . — Overall IPD IRs did not show a consistent trend across age groups and regions
(3+1 or 2+1)12 — PCV13-non-PCV7 IPD IRs showed larger percentage increases in the PCV7 period — PCV7IPD IR reduced in almost all age groups and regions but not at the - Outbreaks involving non-PCV7 serotypes in adults substantially increased the overall IPD IRs in the PCV7 period in
" 2009, NACI tod the 10-valent POV (POVA0) 341 schedu (median: 32% to 660% across age groups), compared to non-PCV7 IPD IRs national level BC and AB
vChich V\;as replgecce%mbr;?r?ei e aelent-\I;aC ?/n(PCV1 :(3) T irz 201(;3 edule, « PCV13 period vs PCV7 period (Figure 2) — PCV13-non-PCV7 IF_’D IRs declined consistently across age groups at the » PCV13 period
o - - — PCV7 IPD IRs continued to decline following PCV13 introduction (median: -46% national level but varied across age groups and regions — While PCV7 IPD IRs decreased substantially during the PCV13 period, studies using recent data showed an upward trend in
* PCV13 was initiated across provinces from 2010 to 2011, mostly in 2+1 to ~92% across age groups), though substantial variability was observed in adults — Reductions in PCV13 IPD IRs were observed across age groups at the - . ! . - . AEO o
hedule: some implemented PCV10 brieflv before transitioning to PC\/1334 0 ge groups), thougn su y u . . . PCV7 IPD IRs after 2014 (absolute IR increase: 0.4 to 1.7 per 100,000 person-years; percentage increase: 65% to 400%)
Scheaule, some implemente I€Tly DeTore transiioning 1o _ - ing - - national and regional levels, except children 5-17 years . . . . .
. . 18—64 years across studies, ranging from reductions to increases B . .
« Understanding the pobulation-level effects of these lower-valent PCVs ma . . . PCV13-non-PCV7 IPD IRs and PCV13 IRs showed consistent declining trends in the overall population across studies;
. ng fhe pop . y — Changes in PCV13-non-PCV7 IPD IRs varied across age groups: large and consistent — Non-PCV13 IPD IRs increased in almost all age groups at the national and however, such trends varied across age groups
inform vaccine policy for newer higher-valent PCVs (such as PCV15 and reductions were observed in children <5 years (median: =78%), while substantial regional levels ’ : - - - - -
PCV20), which have been recently introduced in Canada variability was observed across studies ir¥other age gréups o) _ Changes in overall IPD IRs varied substantially across regions in each — Non-PCV13 IPD IRs showed an increasing trend in the overall population and all age groups in most studies
_ PCV13 IPD IRs showed overall reductions after PCVA3 (median: ~25% to ~62% across age group * In MB, an outbreak |nvol\_/|ng a non-PCV13 serotype occurred in 2010, the year when PCV13 was introduced, and thus
Objective age groups); changes varied considerably across studies in oldér age groups (25 years) led to an overall decreasing trend in non-PCV13 IPD IR
’ - ion- i — Overall IPD IRs were generally stable during the PCV13 period in the overall population but varied across age groups and
— Non-PCV13 IPD IRs increased across age groups, with median increase ranging from Tab_le 1. Population-level effects of PCV7 and PCV13 by geographic T iod i y i P bop e
* To synthesize the evidence on the population-level effects of PCVs on IPD 58% in adults 18—64 years to 101% in adults =65 years region Me periors - _ |
Figure 1. Changes in VT-IPD and NVT-IPD incidence in PCV7 vs pre-PCV period Table 1A. PCVT vs pre-PCV period - Data before 2014 showed flat or decreasing trends in the overall population, while an upward trend was observed at
Serotypes Age group (years) National Regional® both national and regional levels based on data after 2014
Methods e ———r——
* A targeted literature review was conducted in MEDLINE and Embase on 700% W Any age group 5-17 —77%" ~46% y 9
Feb 19, 2025 to identify studi lation-level effects of PCV % — m0-4y .
pterIrilsJ.ﬁgéi since JanCL)Jaj\rs 26%/68 ;Jheleesncc)jndg?ep lcJ)fa plﬁgr z;//:teiw:tcicsrgviewsf’s > 222%  369% woAry Jen e ok POV eff.ects : : : : :
. V15, _ SYSIE £00% — 18-64 y o g oy — Reductions in PCV7 IPD IRs support direct effects in young children and herd protection effects across all age groups
* Studies were selected HSING th.e following PICOS C”te”a_- o 0 265y - ° ° — Increases in non-PCV7 IPD IRs support serotype replacement effects across all age groups
— Population: Any population in Canada, excluding studies limited to 400% — . 0-100 -65% ~53% — Overall IPD IRs decreased in children <5 years but increased in adults 218 years in the PCV7 period
vaccinated children only 300% [ 2479, PCV13-non-PCV7 0-5 538% 12% * PCV13 effects
- Interventlon: Any PCV, |chud|pg PCV7_’ PCVIO, PCVIS, PCVIS, PLV20 200% — 1oz oo 5_17 660% 77% — Reductions in PCV7 IPD IRs support direct effects in young children and herd protection effects across all age groups,
~ Comparator: Any of the listed interventions or no Comparator | . 3 though PCV7 IPD IRs showed an upward trend in the overall population starting in 2014
— Outcomes: TCldeflllf\J/eTrateS (”_\;Szjfg |1|:’D (OVZFGEE vacclzalrée\;typ;e E}IVT’E" and 100% — o, 3% Jees e S — Findings for PCV13-non-PCV7 IPD IRs were mixed across age groups
non-vaccmfe- ype | D reported betore and atter a |n. roduction _ 0% 269 660% 136%  Reductions in PCV13-non-PCV7 IPD IRs support direct effects and herd protection in young children
— Study design: Population-based or laboratory-based surveillance studies; _m T 0 0 - However, there was substantial variability across studies in older age groups (25 years), ranging from significant
observational studies (cohort, case-control, cross-sectional) -100% - 50% g 1o, 62% “40% -30% Ut B ke reducti or; s to significant increases y Je groups (=o'y , fahging J
— Other criteria: Full-text journal articles in English; studies conducted in Vasi - - - - - - Non-PCV7 05 - 22  Consistent declining trends across studies support herd protection effects in the overall population; however, trends
Canada or multi-country studies reporting Canada-specific data separately IPD, invasive pneumococcal dlsea_se; IQR, mtc_arq_uartlle range; NVT, non-vaccine type; ECV, pneumoc_occal con!ugate vaccine; B - o _ g PP P POop 3 3
_ PCV7, 7-valent pneumococcal conjugate vaccine; PCV13, 13-valent pneumococcal conjugate vaccine; VT, vaccine type. o517 39% varied across age groups
. Da;? ZXtrthlmtn ist th tud lation, PCV investigated Median perceniage change and inerauarte ranges (GRE) o sron. e 18-64 _ 247% — Increases in non-PCV13 IPD IRs support serotype replacement effects across all age groups
- tud th aracteris 'Cz (author, yearé Study population, t 'n;’e; flga ed, = B — — Overall IPD IRs did not show consistent trends across age groups and regions following PCV13 introduction
isnglu)éle{lp:fugdeiggrap IC region, and age groups) were extracted from Figure 2. Changes in VT-IPD and NVT-IPD incidence in PCV13 vs PCV7 period 0100 4039 6001 * While age-specific and regional data are informative, these results should be interpreted with caution as small numbers of
- 0 0 cases may lead to substantial year-to-year fluctuations in IRs
B OUtcomes_ _ selzgt\;?oes PCVQ?FS&%-SSCV7 s:g\tIJSes N:er:'ggggg Overall IPD 0-5 - -64% to -43% N y D ! ! _
* IPD IRs, including overall, VT-IPD, and NVT-IPD, were extracted for 120% 101% - 17 399/ 10 139 Limitations of existing studies
periods before and after PCV introduction. Two types of IRs were 120% _ 70% - B o 010 1970 |
extracted: period and annual IRs 100% — , 68% | 18—64 — -5% to 171% * Surveillance type
~ Period IRs referred to IRs reported for pre- and post-PCV periods 80% 61% >65 L _15% to 83% — Many studies were based on passive surveillance systems, which may have led to variations in case reporting across years
defined in each study 60% e Fluctuations in IPD IRs
. . 40% — - E— - 00 oO . . . .
— Annual IR§ referreq to IRs reported for individual years before and 20% _ 0-100 57 t0 60% — QOutbreaks caused a sudden increase in IPD IRs, which affected the evaluation of PCV effects
?r]:telr PEV 'ntr?cfuclggr:} _OPIydan?_ual IRs for ’E[he [[az[ year before and 0% Table 1B. PCV13 vs PCV7 period — Small sample sizes led to fluctuations in IPD IRs, making it challenging to detect underlying trends using observed data
e last year after introduction were extracte -20% — : . ST
« Percentage changes in IRs before and after a PCV introduction were -40% — :g-r;yyage o Serotypes Age group (years) National Regional® Annual vs period |nc.|denc.;e , , _ _
. . . 60% _ I .E. — Due to the fluctuations in IRs, estimates of PCV effects were affected by the choice of annual vs period IRs and the time
extracted directly from the included studies or calculated based on o0 /° -46% { ?81;43' PCV7 0-5 _ —97% to -79% frame during which IRs were assessed
extracted IRs 80% 3 e i1 -66% o4y
_ _ -100% - 92% 78% 265y 5-17 - ~75% to —63% — Using period incidence could mask the changes before and after PCV introduction if IRs had the opposite trends between
e Data analysis and synthesis the two periods
- : : invasi i : i i : vacei : 2 i 18—64 - —-48% to 7%
— Percentage changes in IPD IRs before and after each PCV introduction vaceine: POVA3, 15-valent preumooecasl conugate vaodine, VT, vaceine pe, o oo preumoceceal congels — Using annual incidence based only on the last year before and after PCV introduction ignores year-to-year fluctuations,
We:je' Summgr!ZtGd by SﬁrOtype Category and age group and reported as Notgs: Population-level effects were estimated as relative change in incidence before and after PCV13 introduction. 265 o —97% 10 —60% which may lead to erroneous conclusions
melf I:r;?u?jr;/ rlenpce)rr?:cel]rbloethr?anegrie;d Rs and annual IRs. the IRs used in the Median percentage change and interquartile ranges (IQRs) are shown. 0-100 60% ~50% to —15% — The mean differences in percentage change in IRs based on annual vs period IRs ranged from —42% to 87% across
main analyses of that study were used ’ Overall IPD (Figure 3) PCV13-non-PCV7 05 _89% _90% to —32% .serotype ce.lte.gorlles; In some cases, using annuall vs period IRs led to different conclusions | |
_ , . . . . . . * Given these limitations, both percentage changes in IRs and temporal trends should be considered when evaluating the
— Subgroup analyses by geographic region were conducted * Overall IPD IRs declined among children <5 years following PCV7 introduction (median: 517 ~60% ~100% to 178% effects of PCVs
_ Fvi : : -50%), while remaining stable or increasing in older age groups (median: 2% to 38% B , , o ,
Ewdencelof hera protectlop was summarized based on percentage o J . J . J g Ps ( . C ) 18—64 -48% —63% to 57%  |n addition to observed data, time series analyses adjusting for underlying trends and outbreaks are warranted to better
changes in VT-IPD IRs; evidence of serotype replacement was * Overall IPD IRs showed modest median reductions following PCV13 introduction in characterize the true effects of PCVs
i i -Q0 -189° ' ini ' =65 -58% —24% to 8%
summarized based on percentage changes in NVT-IPD IRs the age groups <65 years (-9% to —18%), while remaining stable in adults 265 years _ | | N
. . - D0 * |Improved surveillance systems and standardized data collection would enhance the accuracy and comparability of
— Temporal trends before and after each PCV introduction were also (median: 2%) 0-100 -53% 1% to 16% future studi
evaluated, if reported, to supplement the evidence based on percentage e Changes in overall IPD IRs varied substantially across studies in each age group PCVA3 0_F . _90% to —37Y uture studies
Figure 3. Population effects of PCV7 and PCV13 on overall IPD incidence 517 — ~99% to 58% Conclusions
_ Vaccine . PGV Vaccine . PCV13 18-64 — ~59% to -5%  The incidence of VT-IPD declined after PCV7 and PCV13 introduction across age groups at the national level in
100% e aceine - >65 _ _41% to —28% Canada, consistent with both direct and herd protection effects
. . . gn . ° | . . . - - . .
Overview of identified studies 80% | T _Q_Zyyage JrOHP 0100 _a39 079 10 -5 - Changes in the incidence of PCV13-non-PCV7 IPD varied considerably by region in older age groups (25 years)
* A total of 11 studies were included in this review 60% _| 36% m5-17y * The incidence of NV T-IPD increased following PCV introductions at the national and regional levels, suggesting
.. _ . 18-64 y Non-PCV13 0-5 70% —-10% to 84% i
— Most studies included all ages; only one included adults only 40% | ) 265 y widespread serotype replacement
— Five investigated both PCV7 and PCV13, 5 focused on PCV13 only, and 20% — 2% o 517 46% —99% to 111% * Qverall IPD IRs did not show consistent trends across age groups and regions
1 investigated PCV7 and PCV10/13 0% _ I J I 18—64 56% 1% to 95% * The effects of PCVs should be assessed comprehensively based on both relative changes in incidence and
- gé i::?é?; tuesgi?] survenlance data and identified IPD cases based on 20% -~ o A = temporal trends
-40% —
— Two studies used national data; the rest were regional studies (Ontario 18% 0-100 118% 97% to 119%
[ON] 4, British Columbia [BC] 3, Alberta [AB] 2 E/Ianitoba [MB](1 and 00% 4 7% Reterences s Med Microbiol. 2006:17(1)
) , ) , . Overall IPD 0-5 _ —40% to 25% 1. McClure CA, et.al. Cal.’l J Infect Dis Med Microbiol. 2006;17(1):19-26.
Quebec [QC] 1) -80% - -50% 2. Kellner J. Paediatr Child Health. 2011;16(4):233-40.
5-17 . -100% to 30% 3. Dion SB, et al. Vaccine. 2021;39(22):3007-3017.
— Ten reported overall IPD IRs, 6 reported IRs for PCV7 IPD, 7 for IPD, invasive pneumococcal disease; IQR, interquartile range; PCV7, 7-valent pneumococcal conjugate vaccine; PCV13, 13-valent 4. Wilson MR, et al. Infect Dis Ther. 2020;9:341-353.
PCV13-non-PCV7 IPD. 8 for PCV13 IPD. 2 for non-PCV7 IPD. and pneumococcal conjugate vaccine. 18—64 _ -11% to —4% 5. Tsaban G, et al. Vaccine. 2017;35(22):2882-2891. Cppies of ’Fhis poster obtained
f PCV13 IPD , , ’ Notes: Population-level effects were estimated as relative change in incidence before and after PCV7 (left) and PCV13 (right) i via the Quick Response (QR)
8 for non-PCV13 introduction. >65 _ 4% to 10% Disclosures Code or the Web link are for
— Six studies reported annual IRs only; 1 reported period IRs only; Median percentage change and interquartile ranges (IQRs) are shown. 0100 249 16 29 This study was funded by Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA Ee"sona'duse g”'}’t:”dtma_i’t not
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