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BACKGROUND RESULTS

« The public health impact of pneumococcal vaccination has been Base-Case Analysis Scenario Analysis
profound in the United Kingdom (UK), especially in infants and

_  Base-case results show an increase of more than 8,777 cases of + In scenario analyses (Table 4), reducing to a 1 + 1 schedule was
children. pneumococcal disease, and 241 deaths over a 5-year period (Table 3). predicted to incur 8,777-27,807 additional cases of pneumococcal
+ Invasive pneumococcal disease (IPD) represents the most severe disease and 249-743 more deaths across all age groups over the

. ) Table 3. Base-Case Results Over a 5-year Horizon
cases of pneumococcal disease. However, a considerable burden 5-year period.

Differences in

of noninvasive pneumococcal disease exists. Parameter p 20 BTl =0 (7] LI R BTy 0 (1 O VT TR AR © Assumptions regarding the booster-dose vaccine effectiveness and
* In the UK, the 13-valent pneumococcal conjugate vaccine (PCV13) Outcomes duration of protection in a 1 + 1 schedule had the largest impact on
is administered in a 2 + 1 dosing schedule (2 priming doses Total cases 1,605,397 1,614,173 8,777 incidence.
foII(.)wed.by a bc.>ost.er dose at 1 year) as part of the routine IPD 23,638 23,725 88 « 0% priming-dose efficacy against carriage, based on the immune
national immunization program. AOM response in the recent 1 + 1 study?, increased the number of cases of
+ The Joint Committee on Vaccination and Immunisation recently 0 to < 2 years old 133,363 136,392 3,029 pneumococcal disease by 34.1%.
recommensﬂed removing the second priming dose from 'Fhe PCV 7 0 2 B s GIE 170,465 171,427 961 . _ . .
schedule? (i.e., froma 2+ 1toal+ 1 program) and moving the 5 0 < 18 vears old 624 442 627 189 5 747 Table 4. Scenario Analysis Results: Difference in Number of Cases Over
first priming dose to 1 month later. The change was supported by Al y 928'270 467'504 6'738 5 Years (2 + 1 Schedule vs. 1 + 1 Schedule)
data from a recent randomized controlled trial of 213 UK infants.? ages ’ ’ ’ Scenario IPD CAP AOM Deaths
CAP
 The full utility of a 1 + 1 schedule is not fully understood, and Base case 88 1,951 6,738 241
. c . . . 0to < 2 years old 6,056 6,194 138
modeling can provide important insight into the impact of a 20 < 5 years old 6017 6051 24 80% adherence to booster dose 131 3,026 9,599 380
schedule change on both invasive and noninvasive pneumococcal ’ ’ ,
50% booster-d VE of 225 5,330 15,954 677
disease. 5 to < 18 years old 13,337 13,395 59 0° OO0Ster-dose VE ot carriage
18 to < 35 years old 41,422 41,582 160 50% VE of IPD for booster dose 171 3,910 13,193 488
36 to < 50 years old 57,444 57,647 204 10x waning of booster-dose protection 238 5,429 22,140 658
0 B.l ECT I V E 51 to < 65 years old 104,109 104,413 304 50% VE_+ 80% adherence 247 5,849 17,492 743
65+ years old 425,104 426,158 1,054 0% priming-dose VE of carriage 127 2,933 8,711 372
- Using a dynamic transmission model,® the objective is to estimate All ages 653,489 655,440 1,951 2x waning of priming-dose protection 98 2,156 7,677 265
the potential public health impact of moving froma2+1toal+1 Deaths 87% adherence (low uptake setting) 105 2,332 8,418 286
PCV13 program on the full spectrum of pneumococcal disease in IPD 5,857 5,873 17 77% adherence (low uptake setting) 128 2,827 10,631 345
the UK. Hospitalized 86.522 86.746 224 VE = vaccine effectiveness; VE_= vaccine effectiveness against carriage.
pneumonia ! ! Results presented are the incremental outcomes of a 1 + 1 schedule compared with a 2 + 1 schedule.

Model Structure - Strengths

« A dynamic transmission model developed in MATLAB parameterized - Multipliers assumed constant over the modeled time period to — Model fit was strongly allied to UK observed data.
using UK serotype-specific IPD surveillance data from 2001 to 2017 estimate cases of pneumococcal AOM and CAP by multiplying — Results were robust to all sensitivity analyses.
(Figure 1).2 forecasted, age-specific IPD incidence by the age-specific _ Considers impact beyond only IPD.

multipliers (Table 1).

+ Using IPD incidence from the IPD model, we estimated the impact . Weaknesses

on mucosal disease by applying a multiplier approach**: + The risk of mortality due to IPD and hospitalized pneumonia were U caint 41+ 1 effect ot )
. s . . — Uncertainty around 1 + 1 effectiveness against carriage.

— Assume a proportional change in incidence of hospitalized applied to cases of IPD and hospitalized pneumonia to estimate o y . . _ g _ & .
pneumococcal community-acquired pneumonia (CAP) and acute total deaths (Table 2). — Limited data exist on the risk of carriage in the first year of life.
otitis media (AOM) relative to the estimated cases of IPD Table 1. Additional Epidemiologic Parameters -~ Comgutat]iconal limitations require assumptions restricting the

— Estimate incidence of CAP and AOM by multiplying the IPD R N number of compartments.
incidence by CAP and AOM multipliers JAD S e bzl

Age Mild Moderate/
Figure 1. Model Design and Schedule Shift Group Bacteremia Meningitis AOM  Severe AOM
Potential States <2 65.2% 34.8% 7.1 146.0 10.6 DISCUSSION AND CONCLUSIONS
[ No vaccine 8Vaccinated (P1) Vaccinated (NI) Carrier a IPD J 2-4 86.9% 13.1% 22.4 601.5 33.5
5-17 90.5% 9.5% 14.0 618.2 39.7 + Based on the model assumptions, switching to a 1 + 1 schedule
Primary1 g Primary2 g Booster g 18-34 91.0% 9.0% 16.7 N/A N/A will substantially increase disease burden.
@ — — —
3 - o L = o s = O . 35-49 91.2% 8.8% 17.6 N/A N/A « The results likely are conservative as they are based on a
S / \ I >< I I >< I I >< I 50-64 92.9% 7.1% 21.6 N/A N/A paradigm of relatively low vaccine-type pneumococcal
by a a — a — a — 65+ 97.6% 2.4% 38.6 N/A N/A transmission, a paradigm that has been called into question given
] Birth 2 Months 4 Months 12 Months NA = not applicable. that vaccine serotypes continue to circulate and for some
- * Source: Melegaro and Edmunds.™ serotypes circulation may be increasing.**¢
Primary 1 Booster b Estimated using IPD data'?** and CAP and AOM data.”® ) ) .
e e « Results demonstrate that only considering IPD in a 1 + 1 schedule

3 —a —a m—8 s Table 2. Di Related Case-Fatality Rati - -

3 / \ I >< I I >< I able 2. Ulsease-Reiated Lase-ratality Rauos greatly underestimates cases of pneumococcal disease and the

3 ® ® ® Age Group Hospitalized health care impact of removing a dose from a PCV program.

g < < . .. :

« & [ ) [ ) fEaE) Bacteremia Meningitis Pneumonia — Scenario analyses confirm that the success of a 1 + 1 schedule is

| Birth 3 Months 12 Months Oto<2 0.036 0.036 0.003 sensitive to the effectiveness of the revised schedule against
NI = nonimmune; Pl = partially immune. 2t04 0.038 0.038 0.002 carriage.
Noninvasive Disease Inbuts >to 17 0.069 0.069 0.012 « The modified schedule reduces direct protection contemporaneously
P B0 L s LALED with early onset OM during the first year of life, which has been
« We utilized The Health Improvement Network (THIN)7 data for m||d 35t0 49 0.171 0.171 0.051 Shown to be important in reducing recurrent OM and ant—ibiotic
AOM and Hospital Episode Statistics (HES)® data for moderate/severe 50 to 64 0.222 0.222 0.091 usage.
AOM. 65+ 0.342 0.342 0.171 — This may have additional consequences on antimicrobial
- For CAP, we considered only hospitalized pneumonia incidence, and Source: Melegaro and Edmunds. resistance due to a higher prevalence of complex OM cases.
used HES data that were adjusted to account for potential miscoding.® Scenario Analysis An increase in cases of resistant disease could have wider
. o implications beyond the pneumococcus.’
We assumeq 391'086 of overall CAP and AOM are caused by - To capture the uncertainty surrounding the implementation and
S. pneumonige. effectiveness of a 1 + 1 schedule, we considered a series of

+ Age-specific multipliers for pneumococcal CAP and AOM were scenario analyses that varied assumptions of the vaccine
estimated as the ratio of pneumococcal CAP and AOM to IPD using the effectiveness, waning, and adherence of both the primary and
most recent year of historical data (Table 1). booster doses in the 1 + 1 schedule. CO NTACT | N FO R MATI 0 N
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