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Abstract
Before October 2024, the Advisory Committee on 

Immunization Practices (ACIP) recommended use of a 
pneumococcal conjugate vaccine (PCV) for all adults aged 
≥65 years, as well as for those aged 19–64 years with risk 
conditions for pneumococcal disease who have not received 
a PCV or whose vaccination history is unknown. Options 
included either 20-valent PCV (PCV20; Prevnar20; Wyeth 
Pharmaceuticals) or 21-valent PCV (PCV21; CAPVAXIVE; 
Merck Sharp & Dohme) alone or 15-valent PCV (PCV15; 
VAXNEUVANCE; Merck Sharp & Dohme) in series with 
23-valent pneumococcal polysaccharide vaccine (PPSV23; 
Pneumovax23; Merck Sharp & Dohme). There are additional 
recommendations for use of PCV20 or PCV21 for adults who 
started their pneumococcal vaccination series with 13-valent 
PCV (PCV13; Prevnar13; Wyeth Pharmaceuticals). The ACIP 
Pneumococcal Vaccines Work Group employed the Evidence 
to Recommendations framework to guide its deliberations on 
expanding the age-based PCV recommendation to include 
adults aged 50–64 years. On October 23, 2024, ACIP recom-
mended a single dose of PCV for all PCV-naïve adults aged 
≥50 years. Recommendations for PCVs among adults aged 
19–49 years with risk conditions and PCV13-vaccinated adults 
have not changed from previous recommendations. This report 
summarizes evidence considered for these recommendations 
and provides updated clinical guidance for use of PCV.

Introduction
Streptococcus pneumoniae (pneumococcus) is a common 

bacterial cause of respiratory tract infections, bacteremia, 
and meningitis. Widespread use of pneumococcal conju-
gate vaccine (PCV) in children reduced the incidence of 

pneumococcal disease, both among children through direct 
effects and among older children and adults who have not 
received PCV through indirect effects (i.e., reduction in dis-
ease incidence in the population because of decreased trans-
mission of pneumococcus from children) (1,2). However, 
persons with underlying conditions or factors that increase 
their risk for pneumococcal disease (risk conditions)* and 
older adults experience higher pneumococcal disease rates. In 
addition, racial disparities in pneumococcal disease incidence 
persist, including higher rates among non-Hispanic Black or 
African American (Black) and non-Hispanic American Indian 
or Alaska Native (AI/AN) adults (3).

* Alcoholism; cerebrospinal fluid leak; chronic heart, liver, or lung disease; chronic 
renal failure; cigarette smoking; cochlear implant; congenital or acquired 
asplenia; diabetes mellitus; generalized malignancy; HIV; Hodgkin disease; 
immunodeficiency; iatrogenic immunosuppression; leukemia, lymphoma, or 
multiple myeloma; nephrotic syndrome; solid organ transplant; or sickle cell 
disease or other hemoglobinopathies.

https://www.cdc.gov/mmwr/mmwr_continuingEducation.html
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Before its October meeting, the Advisory Committee 
on Immunization Practices (ACIP) recommended receipt 
of a single dose of PCV for all adults aged ≥65 years and 
those aged 19–64 years with a risk condition who have not 
received PCV or whose vaccination history is unknown. 
Options included either 20-valent PCV (PCV20; Prevnar20; 
Wyeth Pharmaceuticals) (4) or 21-valent PCV (PCV21; 
CAPVAXIVE; Merck Sharp & Dohme) (5) alone, or 15-valent 
PCV (PCV15; VAXNEUVANCE; Merck Sharp & Dohme) 
(6) followed by 23-valent pneumococcal polysaccharide vac-
cine (PPSV23; Pneumovax23, Merck Sharp & Dohme) (7). 
Additional recommendations are applicable for use of PCV20 
or PCV21 for adults who commenced their pneumococcal 

vaccination series with 13-valent PCV (PCV13; Prevnar13, 
Wyeth Pharmaceuticals) (8,9).

In June 2024, ACIP recommended PCV21 as an option for 
adults who are recommended to receive PCV and proposed a 
review of available evidence to determine whether data sup-
ported lowering the age-based recommendation to ≥50 years 
for all recommended PCVs (8). The approval of PCV21, which 
was specifically developed to target pneumococcal serotypes 
that commonly cause disease in adults (Figure), was seen as 
a unique opportunity to reduce pneumococcal disease inci-
dence and health disparities among U.S. adults. This report 
summarizes the evidence considered by ACIP regarding the 
expansion of the age-based recommendation to include adults 

FIGURE. Serotypes*,† included in pneumococcal vaccines currently recommended for adults — United States, 2024

Serotype

Vaccine 35B3124F23B23A16F15C15A2017F9N215B12F11A10A833F22F23F19F19A18C149V7F6B6A5431

PCV21

PPSV23

PCV20

PCV15

Included in vaccine Not included in vaccine

Abbreviations: PCV = pneumococcal conjugate vaccine; PCV15 = 15-valent PCV; PCV20 = 20-valent PCV; PCV21 = 21-valent PCV; PPSV23 = 23-valent pneumococcal 
polysaccharide vaccine. 
* PCV21 is approved for the prevention of invasive pneumococcal disease caused by serotype 15B based upon prespecified criteria for the proportion of participants 

with fourfold or more rise in opsonophagocytic activity responses. https://www.fda.gov/media/179426/download?attachment  
† PCV21 contains serotype 20A.
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aged 50–64 years, highlighting considerations of pneumococ-
cal disease incidence and mortality, health disparities, and 
resource use.

Methods
During July–October 2024, the ACIP Pneumococcal 

Vaccines Work Group considered PCV use among PCV-
naïve adults aged 50–64 years within the Evidence to 
Recommendations (EtR) framework.† Published and unpub-
lished data on pneumococcal disease incidence and mortality, 
pneumococcal vaccination coverage, and economic models 
of age-based PCV use at age ≥50 years were reviewed; and 
findings were summarized by race and ethnicity whenever 
available (3,10). Previous Grading of Recommendations, 
Assessment, Development and Evaluation (GRADE) reviews 
for PCV15, PCV20, and PCV21 (8,11,12) were supplemented 
by an updated search of MEDLINE, (using PubMed) and 
ClinicalTrials.gov to identify additional literature on safety 
and immunogenicity. Postlicensure safety data on PCV20 from 
the Vaccine Adverse Event Reporting System (VAERS) and 
an analysis using Centers for Medicare & Medicaid Services 
(CMS) data were reviewed.

Rationale and Evidence

Pneumococcal Disease Incidence in Adults Aged ≥19 Years

Pneumococcal pneumonia, accounting for 12%–13% of 
all hospitalized pneumonia cases, has been estimated to result 
in approximately 225,000 U.S. adult hospitalizations annu-
ally (13–15). Among adults aged 50–64 years with invasive 
pneumococcal disease (IPD) and those hospitalized with 
pneumococcal pneumonia, approximately 90% had one or 
more risk condition (3,14). Before the COVID-19 pandemic, 
approximately 30,000 IPD§ cases occurred annually among 
U.S. adults (16). In 2022, adults aged 50–64 years experienced 
IPD incidence and mortality rates of 13.2 and 1.8 per 100,000 
population, respectively. These rates were higher than those 
in all other age groups except adults aged ≥65 years, whose 
incidence and mortality rates were 17.2 and 2.7 per 100,000 
population, respectively (1). According to CDC’s Active 
Bacterial Core surveillance (ABCs) data, during 2018–2022 
(before PCV20 was widely used and before PCV21 approval 
among adults), 56% and 83%¶ of IPD cases were due to 

† https://www.cdc.gov/acip/evidence-to-recommendations/adults-50-64-
without-pneumococcal-vaccine-etr.html    

§ Defined as a pneumococcal infection in a normally sterile site (e.g., blood, 
cerebrospinal fluid, bone, or joint space).

¶ PCV21 received indication for protection against IPD serotype 15B based on 
immunogenicity data. The percentage increases to 85% if serotype 15B is 
included as part of PCV21 serotype.

pneumococcal serotypes contained in PCV20 and PCV21 in 
adults aged 50–64 years, respectively (17).

Racial Disparities in Pneumococcal Disease Incidence and 
Vaccination Coverage

An estimated 32%–54% of adults aged 50–64 years had at 
least one risk condition that qualifies for risk-based pneumo-
coccal vaccination.** However, 2022 Behavioral Risk Factor 
Surveillance System data showed that only 37% of adults 
aged 50–64 years with a risk-based vaccination recommenda-
tion received a pneumococcal vaccine, compared with 70% 
of adults aged ≥65 years with an age-based recommendation; 
racial disparities in vaccination rates were apparent†† (3). ABCs 
data showed that IPD rates among Black adults peaked at a 
younger age (55–59 years) compared with rates among non-
Black adults whose IPD rates increased with increasing age 
(3). Although PCV13 use among U.S. children has reduced 
disparities in PCV13-type IPD incidence in adults, likely 
because of indirect effects; remaining racial disparities are 
driven by non-PCV13 serotypes, with non-PCV13 serotype 
IPD rates among AI/AN and Black adults (25 and 10 per 
100,000 population, respectively) exceeding the population 
average of six per 100,000 (3).

PCV Immunogenicity and Safety from Clinical Trials

An updated literature search identified six PCV15 trials 
(18–23), three PCV20 trials (24–26), and seven PCV21 trials 
(27–32) that included immunogenicity and safety data for 
adults aged ≥50 years. Summary of evidence from the updated 
literature search remained essentially unchanged from previous 
summaries (3,8,11,12). Compared with PCV13, PCV15 
met noninferiority criteria for all shared PCV13 serotypes, 
and immune responses for non-PCV13 serotypes 22F and 
33F were statistically significantly higher. PCV20 met 
noninferiority criteria for all PCV13 serotypes compared with 
PCV13 and for six of seven non-PCV13 serotypes (not met 
for serotype 8) compared with PPSV23 (24–26). Compared 
with PCV20, PCV21 met noninferiority criteria for 10 of 10 

 ** At least one of the following conditions, according to the 2020 National 
Health Interview Survey: chronic heart disease, chronic lung disease, chronic 
liver disease, diabetes, smoking, alcoholism, weakened immune system due 
to prescriptions, weakened immune system due to health condition, solid 
cancer (not including nonmelanoma skin cancer or unknown type of skin 
cancer), and blood cancer. The percentages were 32% for non-Hispanic Asian 
(Asian) adults; 43% for Hispanic or Latino (Hispanic) adults; 50% for non-
Hispanic White (White) adults; and 54% for Black adults.

 †† According to 2022 Behavioral Risk Factor Surveillance System data, coverage 
with any pneumococcal vaccine among adults aged 50–64 years with risk-based 
recommendation by race and ethnicity was 27.9% (Hispanic), 39.3% (White), 
38.2% (Black), 36.5% (Asian), and 35.1% (AI/AN); coverage among adults 
aged ≥65 years by race and ethnicity was 55.1% (Hispanic), 72.7% (White), 
63.1% (Black), 64.1% (Asian), and 62.1% (AI/AN).

https://www.cdc.gov/acip/evidence-to-recommendations/adults-50-64-without-pneumococcal-vaccine-etr.html
https://www.cdc.gov/acip/evidence-to-recommendations/adults-50-64-without-pneumococcal-vaccine-etr.html
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shared serotypes, and immune responses for 10 of 11 unique 
serotypes were statistically significantly higher (not met for 
serotype 15C). No vaccine-related serious adverse events 
(SAEs) were reported after PCV15 or PCV20 administration; 
two vaccine-related SAEs had been previously reported after 
PCV21 administration (8).

PCV20 Postlicensure Safety Data

Analysis of reports to VAERS after PCV20 administration 
in adults aged ≥19 years during October 2021–August 2024 
showed a signal for Guillain-Barré syndrome (GBS); however, 
the overall reporting rate remained low (0.7 cases per million 
doses distributed) (3). Primary analysis of CMS data through 
May 2024 showed a statistically significant signal for GBS§§ 
after PCV20 administration in Medicare beneficiaries aged 
≥65 years. However, the signal was not statistically significant 
when applying an alternative GBS definition in sensitivity 
analysis or adjusted for the positive predictive value of diag-
nostic codes compared with confirmation by chart review (3).

Economic Analysis

Two economic models (Tulane-CDC and Merck) assessed 
the cost-effectiveness of PCV20 and PCV21 use among PCV-
naïve adults aged 50–64 years (10). A third model (Pfizer) 
assessed the cost-effectiveness of PCV20 use only (10). All 
three models used quality-adjusted life-year (QALY) as the 
primary health outcome. The Tulane-CDC model estimated 
costs of $131,023–$214,430 per QALY gained for PCV21 
and $251,037–$546,811 for PCV20. The Merck model 
estimated $251,048–$425,455 per QALY gained for PCV21 
and $548,114–$879,117 for PCV20. The Pfizer model 
estimated $56,376–$133,524 per QALY gained for PCV20. 
Cost-effectiveness estimates were most sensitive to assump-
tions about indirect effects from pediatric vaccination and 
duration of protection from vaccination. Limitations of the 
models included uncertainties about duration of protection 
from vaccination, magnitude of indirect effects from pediatric 
vaccination, and impact of future supplementary pneumococ-
cal vaccine doses for adults.

Recommendations for Use of PCV
ACIP recommended PCV for all PCV-naïve adults aged 

≥50 years. Recommendations for PCVs for adults aged 
19–49 years with a risk condition and for adults who have 

 §§ These cases were based on claims without chart confirmation. Therefore, in 
addition to the GBS definition used for the primary analysis (International 
Classification of Diseases, Tenth Revision, Clinical Modification [ICD-10-CM] 
code: G61.0), an alternative definition based on literature search (ICD-
10-CM codes: G61.0, G61.81, G61.1, G61.8, and G61.9) was used for 
sensitivity analysis.

Summary

What is already known about this topic?

Before October 2024, a single dose of 15-valent, 20-valent, or 
21-valent pneumococcal conjugate vaccine (PCV), was recom-
mended for adults aged 19–64 years with risk conditions for 
pneumococcal disease and for all adults aged ≥65 years.

What is added by this report?

On October 23, 2024, the Advisory Committee on Immunization 
Practices recommended a single dose of PCV for all adults aged 
≥50 years who are PCV-naïve or who have unknown vaccination 
history. The risk-based recommendation for adults aged 
19–49 years is unchanged.

What are the implications for public health practice?

The updated, expanded age-based recommendation is 
expected to improve pneumococcal disease prevention in 
adults aged 50–64 years, particularly among demographic 
groups experiencing higher disease rates.

previously received PCV13 remain unchanged (Table) (8). 
The recommendation was supported by several factors, includ-
ing the potential to improve vaccination coverage and reduce 
pneumococcal disease incidence and mortality in adults aged 
50–64 years, particularly among demographic groups experi-
encing higher disease rates. Ease of implementing consistent 
age-based recommendations for all PCVs was also considered. 
Uncertainties regarding key assumptions guiding the economic 
models and higher cost per QALY estimates for PCV20 com-
pared with PCV21 were acknowledged.

Selection of PCV in Populations with High Proportions of 
Serotype 4 Pneumococcal Disease

In many U.S. settings, PCV21 is expected to cover more 
circulating pneumococcal strains than do other recommended 
PCVs. In certain populations in which ≥30% of pneumococ-
cal disease¶¶ is due to serotype 4, pneumococcal vaccines that 
include serotype 4 (PCV20 alone or PCV15 and PPSV23 in 
series) (Figure) are expected to provide broader serotype cover-
age against locally circulating strains than does PCV21 (Box).

PPSV23 Use in PCV13-Experienced Adults Who Have Not 
Completed the Recommended Vaccination Series

Among adults aged ≥19 years who have started their 
pneumococcal vaccination series with PCV13 but have not 
received all recommended doses, PPSV23 is no longer recom-
mended as an option to complete the series. Either PCV20 or 

 ¶¶ The 30% threshold was guided by economic models that showed that once 
the percentage of cases of pneumococcal disease caused by serotype 4 exceeds 
30%, PCV21 use might result in higher cost and, in some cases, worse health 
outcomes compared with PCV20 use. https://www.cdc.gov/acip/downloads/
slides-2024-06-26-28/02-Pneumococcal-Stoecker-508.pdf

https://www.cdc.gov/acip/downloads/slides-2024-06-26-28/02-Pneumococcal-Stoecker-508.pdf
https://www.cdc.gov/acip/downloads/slides-2024-06-26-28/02-Pneumococcal-Stoecker-508.pdf


Morbidity and Mortality Weekly Report

5

U.S. Department of Health and Human Services  |  Centers for Disease Control and Prevention  |  MMWR | January 9, 2025 | Vol. 74 | No. 1

TABLE. Clinical guidance for implementing pneumococcal vaccine recommendations for adults aged ≥19 years — United States, October 2024

Risk or age group Vaccine received previously Options for vaccination

Adults aged ≥50 years None or PCV7 only at any age A single dose of PCV21, PCV20, or PCV15. If PCV15 is administered, a single dose of PPSV23* 
should be administered ≥1 year after the PCV15 dose. A minimum interval of 8 weeks can 
be considered if PCV15 is used in adults with an immunocompromising condition,† 
cochlear implant, or CSF leak.

PPSV23 only A single dose of PCV21, PCV20, or PCV15 ≥1 year after the last PPSV23 dose.

PCV13 only A single dose of PCV21 or PCV20 ≥1 year after the PCV13 dose.

PCV13 at any age and PPSV23  
at age <65 years

A single dose of PCV21 or PCV20 ≥5 years after the last pneumococcal vaccine dose.

PCV13 at any age and PPSV23  
at age ≥65 years

Shared clinical decision-making is recommended regarding administration of either a single 
dose of PCV21 or PCV20 for any adult aged ≥65 years who has completed the 
recommended vaccination series with both PCV13 and PPSV23 (i.e., PPSV23 administered 
at age ≥65 years) but PCV21, PCV20, or PCV15 not yet received. If a decision to administer 
PCV21 or PCV20 is made, a single dose is recommended ≥5 years after the last 
pneumococcal vaccine dose.

Adults aged 19–49 years with an 
immunocompromising condition,†  
a CSF leak, or a cochlear implant

None or PCV7 only at any age A single dose of PCV21, PCV20, or PCV15. If PCV15 is used, administer a single dose of 
PPSV23* ≥8 weeks after the PCV15 dose.

PPSV23 only A single dose of PCV21, PCV20, or PCV15 ≥1 year after the last PPSV23 dose.

PCV13 only A single dose of PCV21 or PCV20 administered ≥1 year after the PCV13 dose.

PCV13 and 1 dose of PPSV23 A single dose of PCV21 or PCV20 ≥5 years after the last pneumococcal vaccine dose. The 
pneumococcal vaccination series is complete, and it need not be followed by additional 
pneumococcal vaccine doses.

PCV13 and 2 doses of PPSV23 The pneumococcal vaccination recommendations should be reviewed again when the 
person turns age 50 years. Alternatively, a single dose of either PCV21 or PCV20 should be 
administered ≥5 years after the last pneumococcal vaccine dose. If PCV21 or PCV20 is  
used, the series is complete, and it need not be followed by additional pneumococcal 
vaccine doses.

Adults aged 19–49 years with 
chronic medical conditions§

None or PCV7 only at any age A single dose of PCV21, PCV20, or PCV15. If PCV15 is administered, a single dose of PPSV23* 
should be administered ≥1 year after the PCV15 dose.

PPSV23 only A single dose of PCV21, PCV20, or PCV15 ≥1 year after the last PPSV23 dose.

PCV13 only A single dose of PCV21 or PCV20 ≥1 year after the PCV13 dose.

PCV13 and 1 dose of PPSV23 The pneumococcal vaccination recommendations should be reviewed again when the 
person reaches age 50 years.

Abbreviations: CSF = cerebrospinal fluid; PCV = pneumococcal conjugate vaccine; PCV7 = 7-valent PCV; PCV13 = 13-valent PCV; PCV15 = 15-valent PCV; 
PCV20 = 20-valent PCV; PCV21 = 21-valent PCV; PPSV23 = 23-valent pneumococcal polysaccharide vaccine.
* For adults who have received PCV15 but have not completed their recommended pneumococcal vaccine series with PPSV23, 1 dose of PCV21 or PCV20 may be 

used if PPSV23 is not available.
† Chronic renal failure, nephrotic syndrome, immunodeficiency, iatrogenic immunosuppression, generalized malignancy, HIV infection, Hodgkin disease, leukemia, 

lymphoma, multiple myeloma, solid organ transplant, congenital or acquired asplenia, or sickle cell disease or other hemoglobinopathies.
§ Alcoholism; chronic heart disease, including congestive heart failure and cardiomyopathies; chronic liver disease; chronic lung disease, including chronic obstructive 

pulmonary disease, emphysema, and asthma; cigarette smoking; or diabetes mellitus.

PCV21 is recommended to complete the series as previously 
recommended. (Table).

Coadministration with Other Vaccines

In accordance with CDC’s General Best Practice Guidelines 
for Immunization, routine administration of a pneumococcal 
vaccine with other age-appropriate doses of vaccines at the 
same visit is recommended for adults who have no specific 
contraindications to vaccination at the time of the health 
care visit (33).

Contraindications and Precautions

Vaccination providers should consult the vaccine package 
insert for precautions, warnings, and contraindications (4–7). 

Vaccination with PCV or PPSV23 is contraindicated in persons 
known to have had a severe allergic reaction (e.g., anaphylaxis) 
to any component of the vaccine. Because PCVs are conjugated 
to CRM197, a nontoxic genetically altered diphtheria toxin, 
these vaccines are also contraindicated in persons known to 
have had a severe allergic reaction to any diphtheria toxoid–
containing vaccine (4–7).

Reporting of Vaccine Adverse Events

Adverse events occurring after administration of any vaccine 
should be reported to VAERS. Instructions for reporting to 
VAERS are available at https://vaers.hhs.gov/reportevent.html 
or by calling 800-822-7967.

https://vaers.hhs.gov/reportevent.html
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BOX. Clinical guidance on selection of pneumococcal conjugate 
vaccine in communities with high percentages of serotype 4 
pneumococcal disease — United States, 2024

• PCV21 contains eight pneumococcal serotypes that are 
not included in previously recommended pneumococcal 
vaccines (i.e., PCV15, PCV20, and PPSV23). However, 
PCV21 does not contain certain pneumococcal 
serotypes that are contained in previously recommended 
pneumococcal vaccines, one of which is pneumococcal 
serotype 4.

• In certain adult populations in the western United 
States, high percentages (i.e., ≥30%) of IPD caused by 
serotype 4 have occurred. The available IPD serotype 
data from CDC’s Active Bacterial Core surveillance, as 
well as similar surveillance from Alaska and Navajo 
Nation, indicate that this serotype is particularly 
prevalent in Alaska, Colorado, Navajo Nation, New 
Mexico, and Oregon. Serotype 4 IPD occurs across age 
groups; however, cases are frequently observed among 
adults aged <65 years who have underlying conditions 
such as alcoholism, chronic lung disease, cigarette 
smoking, homelessness, and injection drug use. In such 
populations in these geographic areas, other 
recommended pneumococcal vaccines (e.g., PCV20 
alone or both PCV15 and PPSV23) are expected to 
provide broader serotype coverage against locally 
circulating strains compared with PCV21.

• The percentages of serotype 4 IPD cases in other areas 
of the western United States without IPD surveillance 
are currently unknown. IPD surveillance from other 
geographic areas in the United States (e.g., midwestern, 
eastern, and southern regions) has not detected 
significant percentages of serotype 4.

• This clinical guidance will be reviewed and updated as 
pneumococcal disease epidemiology evolves.

Abbreviations: IPD = invasive pneumococcal disease; PCV = pneumococcal 
conjugate vaccine; PCV13 = 13-valent PCV; PCV15 = 15-valent PCV; 
PCV20 = 20-valent PCV; PCV21 = 21-valent PCV; PPSV23 = 23-valent 
pneumococcal polysaccharide vaccine.

Future Research and Monitoring Priorities

CDC and ACIP will continue to assess safety and public 
health impact of pneumococcal vaccines among adults. This 
includes monitoring the duration of vaccine-conferred immu-
nity from PCV to determine the need for a booster to ensure 
that older adults continue to be protected under the updated 
vaccine recommendation and to measure any indirect effects 
on incidence in adults from routine childhood vaccination.
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