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ABSTRACT

Introduction: A 20-valent pneumococcal con-
jugate vaccine (PCV20) was recently recom-
mended for use among US children. We evalu-
ated the cost-effectiveness of PCV20 among
children aged 6 years with chronic medical con-
ditions (CMC+) and children aged 6 years with
immunocompromising conditions (IC) versus
one and two doses of 23-valent pneumococcal
polysaccharide vaccine (PPSV23), respectively.

Methods: A probabilistic model was employed
to depict 10-year risk of clinical outcomes and
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economic costs of pneumococcal disease, reduc-
tion in life years from premature death, and
expected impact of vaccination among one
cohort of children with CMC+and IC aged
6 years. Vaccine uptake was assumed to be 20%
for both PCV20 and PPSV23. Cost per quality-
adjusted life year (QALY) gained was evaluated
from the US societal and healthcare system per-
spectives; deterministic and probabilistic sensi-
tivity analyses (DSA/PSA) were also conducted.
Results: Among the 226,817 children with
CMC+ aged 6 years in the US, use of PCV20
(in lieu of PPSV23) was projected to reduce the
number cases of pneumococcal disease by 5203
cases, medical costs by US$8.7 million, and non-
medical costs by US$6.2 million. PCV20 was the
dominant strategy versus PPSV23 from both the
healthcare and societal perspectives. In the PSA,
99.9% of the 1000 simulations yielded a finding
of dominance for PCV20. Findings in analyses
of children with IC aged 6 years in the USA were
comparable (i.e., PCV20 was the dominant vac-
cination strategy). Scenario analyses showed that
increasing PCV20 uptake to 100% could poten-
tially prevent>22,000 additional cases of pneu-
mococcal disease and further reduce medical and
nonmedical costs by US$70.0 million among
children with CMC+and IC.

Conclusions: Use of PCV20 among young
children with CMC+and IC in the USA would
reduce the clinical burden of pneumococcal dis-
ease and yield overall cost savings from both the
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US healthcare system and societal perspectives.
Higher PCV20 uptake could further reduce the
number of pneumococcal disease cases in this
population.

Keywords: Children; Costs and cost analysis;
Immunization; Pneumonia; Streptococcus
pneumoniae; Vaccination; Vaccines; Conjugate

Why carry out this study?

Until recently, the US Center for Disease
Control (CDC) recommended the 23-valent
pneumococcal polysaccharide vaccine
(PPSV23) for children aged 2-18 years with
underlying medical conditions.

PCV20 was recently approved by the Food
and Drug Administration (FDA) for use
among children and has been recommended
by the ACIP for use among US infants as
well as for children with underlying medical
conditions.

This study evaluated whether PCV20 use
would be cost effective compared with
PPSV23 among young children with underly-
ing medical conditions.

What was learned from the study?

Findings suggest that use of PCV20 (versus
PPSV23) would markedly reduce the burden
of pneumococcal disease among young chil-
dren at elevated risk of pneumococcal disease
and, thus, make an important contribution
to pediatric public health.

Use of PCV20 among children with under-
lying medical conditions would reduce the
clinical burden of pneumococcal disease and
yield overall cost savings from both the US
healthcare system and societal perspectives.

INTRODUCTION

Streptococcus pneumoniae causes significant mor-
bidity and mortality in children of all ages, espe-
cially infants and those with underlying medical
conditions [1]. Immunization is the principal
means of preventing pneumococcal disease and
is currently recommended for infants as well as
toddlers, and older children aged<18 years with
chronic medical conditions in the USA. The
Advisory Committee on Immunization Practices
(ACIP) has recommended pneumococcal vaccina-
tion for subgroups of US children since 1997 [2].

Infant vaccination with pneumococcal conju-
gate vaccines (PCVs) has proven extremely effec-
tive in reducing the risk of pneumococcal disease
among young children [3]. Rates of IPD among
children aged <S5 years in the US decreased by
93% between 1998 and 2019, which is largely
credited to infant vaccination with 7-valent
PCV (PCV7, introduced in 2000) and 13-valent
PCV (PCV13, introduced in 2010) [3]. Despite
considerable reductions in overall pediatric
pneumococcus rates, children with underlying
medical conditions remain at an elevated risk
of pneumococcal disease [4]. Unpublished US
CDC data presented at the February 2023 meet-
ing of the ACIP show that risk of IPD among
children aged <S5 years is 231x higher for those
with hematologic malignancy (versus no condi-
tion) and 29x higher for those with sickle cell
disease (versus no condition) [4].

Until recently, the US CDC recommended a
single dose of 23-valent pneumococcal poly-
saccharide vaccine (PPSV23) for children aged
2-18 years with underlying medical conditions
who have completed the infant PCV 3 +1 series,
as well as a second dose of PPSV23 5 years after
the first dose for children with immunocompro-
mising conditions [5]. To provide additional pro-
tection against pneumococcal disease, a novel
20-valent PCV (PCV20) was recently developed
and approved for use in US adults aged 18 years
and over, and more recently, children under the
age of 18 years [6]. The additional seven vac-
cine serotypes in PCV20 (versus PCV13) were
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targeted based on several factors, including
associations with heightened disease severity,
invasive potential, antibiotic resistance, and
prevalence as a cause of pediatric and adult dis-
ease across widespread geographic areas in the
post-PCV13 era [7-13].

As of June 2023, PCV20 is recommended for
US infants under a 3+1 schedule, as well as for
children with increased risk of pneumococcal
disease [14]. This study evaluates the cost effec-
tiveness of PCV20 versus previous vaccine rec-
ommendations (i.e., use of PPSV23) among US
children aged 6 years with underlying medical
conditions.

Case-
Cases of se
Cases All-cause NBP: Cases of Fat-all:)es.
of IPD -Inpatient All-cause OM N
i - Inpatient
-Outpatient e

Life-Years:
- Unadjusted
- Quality-
Adjusted

METHODS

Model Description

The model employs a probabilistic Markov
framework to depict the risk of clinical out-
comes and economic costs of pneumococcal
disease over a 10-year time horizon (Fig. 1). The
population at model entry comprises a single
cohort of US children aged 6 years with under-
lying medical conditions at model entry and is
stratified into those who are immunocompetent
with chronic medical conditions (CMC+) and
those who have immunocompromising condi-
tions (IC); children are followed through age
15 years. Because the pediatric population aged
2-18 years with underlying conditions is hetero-
geneous with respect to age and condition, we
selected 6-year-old children with one or more of

: Non-Medical Vaccination
e

@ i @D s
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Fig. 1 A probabilistic Markov framework to depict the risk of clinical outcomes and economic costs of pneumococcal dis-

ease over a 10-year time horizon
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the chronic medical or immunocompromising
conditions included in the pneumococcal vac-
cine recommendations as the exemplar age for
the population.

At model entry, 6-year-old children in the
model population receive either PCV20 (inter-
vention) or PPSV23 (standard of care). All chil-
dren also are assumed to have received the 3+1
dose regimen of PCV13, as infants and are there-
fore (partially) protected (see below). For chil-
dren with IC vaccinated with PPSV23 at model
entry, a second dose of PPSV23 was provided
5 years after the first dose.

Expected clinical outcomes and economic
costs are projected for the model population
on an annual basis, based on age, risk profile
(i.e., CMC+versus IC), disease/fatality rates,
PCV13 vaccination history, vaccination sta-
tus/type (PCV20, PPSV23), and time since vac-
cination. Clinical outcomes include cases of
invasive pneumococcal disease (IPD), all-cause
nonbacteremic pneumonia (NBP), and all-cause
otitis media (OM), as well as disease-associated
death. IPD includes bacteremia and meningi-
tis, all-cause NBP is stratified by setting of care
(inpatient versus outpatient), and all-cause OM
includes cases treated in all care settings. Chil-
dren vaccinated at model entry, and those chil-
dren who received PCV13 prior to model entry
(assumed to be 100%), may be at lower risk of
IPD, all-cause NBP, and all-cause OM. The magni-
tude of vaccine-associated risk reduction depends
on clinical presentation, as well as the vaccine
(effectiveness and serotype coverage), time since
vaccination, and risk profile. The model assumes
age-specific mortality due to IPD and all-cause
NBP requiring inpatient care and other causes
(i.e., other than IPD and all-cause NBP). All-cause
NBP requiring outpatient care only and all-cause
OM are assumed not to elevate risk of death.

Expected costs of medical treatment for IPD,
all-cause NBP, and all-cause OM are generated
based on event rates and unit costs in relation to
the setting of care (i.e., inpatient versus outpa-
tient) and age. Costs of vaccination—including
the vaccine and its administration—are tallied at
the time of administration. The value of morbid-
ity- and mortality-related work loss is also tallied
in the model.

Future life-years, QALYs, and costs are dis-
counted in the base-case analysis, and both
societal and healthcare system perspectives are
employed.

Model Estimation

Model parameter values are summarized in
Table 1. A detailed description of methods
employed to estimate parameter values, along
with tables reporting values employed in base-
case analyses, scenario analyses, and probabilis-
tic sensitivity analyses (PSA), are set forth in the
supplemental material.

Model population: The model population
included children with CMC+ (N=226,817)
and children with IC (N=15,189) aged 6 years at
model entry, estimated based on data from the
US Census Bureau (number of US children aged
6 years) and a study by Pelton et al. (distribution
of children by risk profile) [15, 16].

Disease rates: Age- and risk-specific rates
of IPD, all-cause NBP, and all-cause OM were
derived using age-specific rates and risk-specific
relative rates/population weights from published
studies [17-22]. From sources providing age-spe-
cific values, rates by single year of age from 6
to 15 years were calculated using techniques of
linear interpolation between reported point esti-
mates. Age-specific rates were then apportioned
across risk groups based on relative rates and cor-
responding population weights [23].

Case-fatality and mortality rates: For IPD,
age-specific values were calculated based on
2017-2019 Active Bacterial Core surveillance
(ABCs) data [17]; for all-cause inpatient NBP, age-
specific values were based on the CDC 15-valent
PCV (PCV15) cost-effectiveness assessment and
a published study [24-27]. The background mor-
tality rate was calculated based on age-specific
mortality rates among the general population
and was downwardly adjusted to account for
death due to IPD and inpatient NBP [28]. Case-
fatality and mortality rates were assumed to be
the same for children with CMC+and IC.

Vaccine effectiveness: Vaccine effectiveness
(VE) for PCV13 and PCV20 against vaccine-
type IPD among children with CMC+ was
based on the Moore et al. case-control study
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of PCV13 (>one dose) among US children aged
2-59 months, which demonstrated effective-
ness of 86.0% [95% confidence interval (CI)
75.5-92.3%] (Fig. 2) [29]. VE-PPSV23 against VI-
IPD among children with CMC+ was assumed to
be 63.0% based on Fiore et al. [30]. VE-PCV20
and VE-PCV13 versus all-cause noninvasive dis-
ease among children with CMC+ was estimated
by multiplying the effectiveness estimates of
inpatient NBP (25.5%), all-cause ambulatory
NBP (6.0%), and all-cause OM (7.8%) from the
PCV7 pivotal trial with the ratio of current sero-
type coverage level for each vaccine to serotype
coverage level for PCV7 (80.6%) in the 2000
calendar year (i.e., the year PCV7 was intro-
duced in the USA) [31-33]. VE-PPSV23 against
NBP and OM was assumed to be 0% based on
various published sources and consistent with

IPD
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base-case assumptions employed in a number
of economic studies [34-49]. For children with
IC, VE-PCV20 and VE-PPSV23 were reduced by
15.6% relative to corresponding values for chil-
dren with CMC+, based on the ratio of VE-PCV7
against VI-IPD for children with comorbidities
(81%) versus healthy children (96%) from Whit-
ney et al. [50].

Age-specific proportions of invasive disease
attributable to vaccine serotypes were sourced
from 2019 ABCs data, reduced due to herd
effects from projected use of PCV20 among
infants, and assumed to be the same for children
with CMC+and IC. Age-specific proportions for
noninvasive disease were assumed to be the
same as those for invasive disease; additional
details are provided in Supplemental Material
[51]. It was assumed that VE-PCV would persist

All-Cause Inpatient NBP
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Fig. 2 Effectiveness of PCV20 and PPSV23 among children with CMC+ and IC
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at the initial level for 4 years and, thereafter, was
subject to 10% exponential decay annually. For
PPSV23, VE was assumed to wane based on data
reported by Djennad et al. [52]. Serotype replace-
ment was assumed not to occur.

Medical and nonmedical costs: Costs of medi-
cal treatment for IPD, all-cause inpatient NBP,
and all-cause outpatient NBP were based on
retrospective healthcare claims studies by Wey-
cker et al. [53]. Cost of OM (all care settings) was
based on reported values in a study by Tong et al.
[22]. Unit costs were assumed to be the same in
the CMC+and IC populations. Costs of medical
treatment were inflated to 2022 US dollars (USD)
using the Consumer Price Index for medical care
[54]. Prices of vaccines (per dose) are set forth
in Table 1. Nonmedical costs per episode of dis-
ease were estimated based on productivity loss
incurred by caregivers of infected children [17,
55-57]. A human capital approach was employed
to estimate indirect costs, which were based on
work force participation, work loss days, and
average daily salary [58-60].

Utilities and disutilities: General population
utility for children aged 6-15 years was assumed
to be 0.93, based on EQ-5D-5L population norms
for persons aged 5-19 years [61]. Baseline utility
values were assumed to be the same across risk
groups. Disease-related utility decrements were
taken from published cost-effectiveness analyses
of PCVs and were assumed to be invariant by
age [62-64]. Because disutility varies for menin-
gitis (0.0232) and bacteremia (0.0079), a single
estimate for all IPD was derived based on the
weighted average of disutilities (i.e., assuming
7% meningitis and 93% bacteremia) [17].

Analyses

Cost-effectiveness of PCV20 [versus PPSV23
(CMC+, one dose and IC, two dose)] was calcu-
lated in terms of the cost per QALY gained, based
on the ratio of the difference in total costs to
the difference in total QALYs. Costs and QALYs
were discounted at a rate of 3% per annum [65].
Vaccine uptake at model entry was assumed to
be 20% among each population subgroup, irre-
spective of vaccination strategy [66]. In addition,
all children in the model were assumed to have

received PCV13 prior to model entry [67]. One-
way deterministic sensitivity analyses (£25%
of the base-case values), scenario analyses, and
PSAs (1000 replications) were also conducted;
additional details on scenario analyses and the
PSAs are set forth in the supplemental material.
A US healthcare system perspective [including
direct (i.e., medical and vaccination) costs] and
societal perspective [including direct and indi-
rect (i.e., productivity loss-related) costs] were
employed.

Ethics Approval

Human subjects did not participate in this study;
thus, ethical approval was not required and
informed consent was not applicable.

RESULTS

Immunocompetent Children with Chronic
Medical Conditions

Base-case analysis: Use of PCV20 (in lieu of
PPSV23) among children with CMC+ aged 6
years (N=226,817) was projected—during the
10-year modeling horizon—to reduce IPD cases
by 4, all-cause inpatient NBP by 392, all-cause
outpatient NBP by 516, all-cause OM cases by
4291, disease-related deaths by 4, medical costs
by US$8.7 million, and nonmedical costs by
US$6.2 million (Table 2). Although vaccination
costs were higher with PCV20 (by US$5.5 mil-
lion), they were offset by reductions in medical
and nonmedical costs, yielding cost savings of
US$3.2 million from the healthcare system per-
spective and US$9.4 million from the societal
perspective. Use of PCV20 was therefore pro-
jected to dominate PPSV23 (i.e., to yield higher
QALYs and lower costs) from the US societal and
healthcare system perspectives.

Deterministic sensitivity, scenario, and
probabilistic sensitivity analyses

In all one-way deterministic sensitivity analy-
ses PCV20 remained dominant versus PPSV23
(Supplementary Table 19). Additionally, in
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Table 2 Projected clinical outcomes and economic costs with use of PCV20 versus PPSV23 among children with
CMC+and IC aged 6 years

Children with CMC+ Children with IC
PPSV23 PCV20 Difference PPSV23* PCV20 Difference
Clinical outcomes (no.)
Cases of disease
IPD 151.9 148.3 -3.6 127.5 1258 -1.7
All-cause NBP
Inpatient 18,224.1 17,832.3 -391.8 2979.7 2926.1 -53.6
Outpatient 1,01,913.4 1,01,397.5 -515.9 16,570.2 16499.7  —=70.5
All-cause OM 6,29,463.0 6,25,171.6 -4291.4 42,225.7 41,9837  —-242.0
Disease-related deaths 209.0 204.7 -44 38.6 37.9 -0.6
Economic costs ($) (millions)
Vaccination + administration 4.6 10.1 5.5 0.6 0.7 0.1
Medical 536.0 527.3 -8.7 80.1 78.9 -1.2
Non-medical 534.4 528.2 -6.2 58.5 57.8 -0.7
Total (medical + non-medical)  1070.4 1055.5 -14.9 138.6 136.7 -19
Life years (no.)
Unadjusted (LYs) 54,99,417.2  54,99,504.6 87.4 3,67,782.9  3,67,796.0 13.1
Quality-adjusted (QALYs) 49,28,161.6  49,28,263.1 101.5 3,29,536.5  3,29,549.8 133
Cost per QALY - - Dominant - - Dominant
Cost per LY - - Dominant - - Dominant

CMC+ immunocompetent with chronic medical conditions, /C immunocompromised, /PD invasive pneumococcal dis-
ease, LY5 life years, NBP nonbacteremic pneumonia, OM otitis media, PCV20 20-valent pneumococcal conjugate vaccine,
PPSV23 pneumococcal polysaccharide vaccine, QALY quality-adjusted life years

*For children with IC, PPSV23 was administered at model entry and again 5 years later

scenario analyses employing alternative val-
ues for disease-related disutilities, reduced
direct effectiveness of PCV against serotype 3,
no history of PCV13 use, and higher (100%)
PCV20 uptake, PCV20 dominated PPSV23 (Sup-
plementary Tables 20-23). In the PSA, 99.9%
of the 1000 simulations yielded estimates of
cost per QALY gained that were in the south-
east quadrant of the scatterplot, indicating
lower costs and higher QALYs—and thus domi-
nance—with PCV20 (Fig. 3).

Immunocompromised Children

Base-case analysis: Use of PCV20 (in lieu of two
doses of PPSV23) among children with IC aged
6 years (N=15,189) was projected—during the
10-year modeling horizon—to reduce IPD cases
by 2, all-cause inpatient NBP by 54, all-cause
outpatient NBP by 70, all-cause OM cases by
242, disease-related deaths by 1, medical costs
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Fig.3 Results from probabilistic sensitivity analyses of PCV20 versus PPSV23 from the US societal perspective

by US$1.2 million, and nonmedical costs by
$0.7 million (Table 2). Although vaccination
costs were higher with PCV20 (by US$0.1 mil-
lion), they were offset by reductions in medical
and nonmedical costs, yielding cost savings of
US$1.1 million from the healthcare system per-
spective and US$1.8 million from the societal
perspective. Use of PCV20 was, therefore, pro-
jected to dominate PPSV23 from the US societal
and healthcare system perspectives.

Deterministic sensitivity, scenario, and proba-
bilistic sensitivity analyses: In all one-way deter-
ministic sensitivity analyses, PCV20 remained
dominant versus PPSV23 (Supplementary
Table 19). Additionally, in scenario analyses
employing alternative values for disease-related
disutilities, reduced direct effectiveness of PCV
against serotype 3, no history of PCV13 use, and
higher (100%) PCV20 uptake, PCV20 dominated
PPSV23 (Supplementary Tables 20-23). In the
PSA, 97.3% of the 1000 simulations yielded esti-
mates of cost per QALY gained that were in the
southeast quadrant of the scatterplot, indicating
lower costs and higher QALYs—and thus domi-
nance—with PCV20 (Fig. 3).

DISCUSSION

This is the first cost-effectiveness study evaluat-
ing the impact of PCV20 use among US children
with underlying comorbidities. In this study, we
employed a probabilistic model with a Markov-
type process to evaluate the public health and
economic impact of PCV20 (versus PPSV23)
among US children aged 6 years with underly-
ing medical conditions. Study findings indicated
that—under reasonable assumptions, and varia-
tions thereof, concerning disease burden, vaccine
effectiveness, and vaccine cost—use of PCV20
among young children with CMC+and IC would
reduce the clinical burden and overall economic
costs [direct (including vaccination) and indirect]
of pneumococcal disease and, thus, would be a
dominant vaccination strategy versus previous
vaccination recommendations. Compared with
PPSV23, PCV20 would prevent almost 400 hos-
pitalizations for pneumococcal disease and about
4800 ambulatory encounters for pneumococcal
disease among children with CMC+ aged 6 years
in the US. Moreover, incremental acquisition
costs of PCV20 were fully offset by savings from
averted disease, yielding US$9.4 million in net
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savings from the societal perspective. The same
trend was observed when comparing PCV20
versus PPSV23 among children with IC aged 6
years. It is important to interpret the findings of
our analysis with caution, as the cohort under
analysis omits 2-5- and 7-18-year-olds; vaccine
use across the pediatric risk groups would result
in much broader public health impact. Study
findings therefore support the adoption of recent
CDC recommendations for use of PCV20 among
children with CMC+and IC aged 2-18 years who
have a history of use of PCV15 or PCV13 [14].

While the economic benefits of PCV20 were
somewhat lower from a healthcare system per-
spective, PCV20 remained dominant versus
PPSV23 for both children CMC+and IC. Deter-
ministic sensitivity, scenario, and probabilistic
sensitivity analyses yielded the same findings as
base-case analyses (i.e., lower costs and higher
QALYs with PCV20). Importantly, if recommen-
dation of the simpler, single dose PCV20 strat-
egy led to higher vaccine uptake among children
with CMC+and IC, disease burden and medical
and nonmedical costs could be further reduced
(cases by 22,314 and costs by US$70.0 million).

While this study is, to the best of our knowl-
edge, the first peer-reviewed economic evalua-
tion of PCV20 in young children with underly-
ing medical conditions, the findings described
herein are consistent with other recent stud-
ies presented during the June 22, 2023 ACIP
meeting [68, 69]. Both models presented dur-
ing the meeting (i.e., Stoecker et al. and Huang
et al.) showed that vaccination of children with
CMC+or children with IC with PCV20 was cost
saving compared with vaccination with the
PCV13+PPSV23 series. PCV20 was also found to
be cost saving in both models when compared
with the PCV15+PPSV23 series.

Some limitations of the study should be
noted. While the CDC recommendations con-
sidered herein are applicable to children with
CMC+or IC aged=2 years who previously
received PCV13, our model population was lim-
ited to children aged 6 years (which was assumed
to be a “representative” age for the CMC+and IC
population aged 2-18 years). Nevertheless, when
we ran the analyses for 12-year-olds, the conclu-
sion remained unchanged (results not shown).

Although age-specific disease rates and costs
were employed in the model, we note that the
US pediatric population and healthcare deliv-
ery system are highly heterogeneous, and thus,
the generalizability of results may be limited.
We also note that recent infant recommenda-
tions include optional use of PCV15 in the 3+1
schedule (i.e., in lieu of PCV13), which means
that in the future, some children aged 2-18 years
may be protected against serotypes 22F and 33F
through the infant vaccination series. Nonethe-
less, it is our expectation that the incremental
benefit of PCV20 administered during early
childhood would remain substantial.

Perhaps the greatest area of uncertainty con-
cerns our estimates of vaccine effectiveness.
Consistent with findings from PPSV23 effective-
ness studies published over the past 30 years, as
well as a number of previously published cost-
effectiveness analyses of pneumococcal vacci-
nation, we assumed PPSV23 provides protec-
tion against IPD only [34-49, 70-73]. Although
recently published data suggest that PPSV23
may provide some level of protection against
NBP, the quality of evidence generated via these
retrospective evaluations is not yet sufficient to
warrant a different assumption [74, 75].

Estimates of the effectiveness of PCVs for
children aged 6-15 years are not currently avail-
able in published literature. However, based on
the study by Whitney et al. [50] in which there
was little variation in VE by age [i.e., VE with
one dose of PCV7 at age>24 months was 94%
(95% CI 49-99%) and VE among children aged
12-23 months receiving 1 dose of PCV7 was
93% (95% CI 68-98%)], we assumed initial effec-
tiveness of PCVs among children aged 6 years
to be the same as that for children aged 2-59
months reported by Moore et al. [29]. Moreo-
ver, because clinical trials have not been con-
ducted for PCV20, VE-PCV20 was derived using
data from a variety of sources, with the process
of interpretation and synthesis potentially sub-
ject to bias. However, the approach employed
to estimate vaccine effectiveness for PCV20 was
robust, using the best available evidence, and
was consistent with previous research. Further-
more, it was assumed that vaccine serotype cov-
erage for IPD was generalizable to noninvasive
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diseases, an appropriate assumption given the
lack of data to suggest otherwise.

In the absence of evidence on the duration of
protection for PCV20, we assumed that the dura-
tion of protection would be the same as that for
PCV13, which is aligned with the assumption
that initial VE-PCV20 versus vaccine-type dis-
ease is the same as that for PCV13. We assumed
a stable duration of protection for 4 years based
on a study by Savulescu et al. [76]. After 4 years,
we conservatively assumed an annual waning
rate of 10% relative to the prior year (i.e., expo-
nential decay). For this reason, the full benefits
of PCV20 vaccination (i.e., those beyond 10
years) may be underestimated.

Our model, like all such health economic
models, simplifies reality to some extent. Our
model does not, for example, consider possible
indirect effects of vaccination within (or out-
side) the population of interest or broader soci-
etal benefits that may be conferred by vaccines
(e.g., reducing antimicrobial resistance or reduc-
ing use of antibiotics). Finally, our model did
not include other potential downstream adverse
outcomes and costs associated with pneumonia,
which confers a conservative bias against use of
PCV20.

CONCLUSIONS

The results of this evaluation suggest that use
of PCV20—in lieu of PPSV23—would yield
important reductions in the clinical burden of
pneumococcal disease among children with
CMC+and IC conditions as well as net savings
from both the US societal and healthcare system
perspectives. Accordingly, use of PCV20 in this
population would have a favorable impact on
individual patients and public health, as well as
is a good use of resources in the US. Moreover,
higher PCV20 uptake in this population could
substantially increase the number of pneumo-
coccal disease cases averted through vaccination.
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