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Protection Against Pneumococcal Disease

The bacteria Streptococcus pneumoniae
(S.pneumoniae) is a gram-positive anaer-
obe and a common colonizer of the upper
respiratory tract. Up to 65% of children in
the United States (US) carry
S.pneumoniae and < 10% of adults are
carriers.2 Infection is spread predomi-
nantly via respiratory droplets and nasal
secretions from infected or carrier individu-
als. Aspirated bacteria can cause noninva-
sive disease or more serious invasive
pneumococcal disease (IPD) — Image 1.2
Sinusitis and otitis media are examples of
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noninvasive disease whereas IPD occurs
in normally sterile sites.23 Examples of
IPD include pneumonia, bacteremia, men-
ingitis, osteomyelitis, and septic arthritis.23
Otitis media and pneumonia are the most
common forms of S.pneumoniae infection
in children and adults, respectively.t
S.pneumoniae is the leading cause of
bacterial pneumonia in both children and
adults in the US and worldwide and is
also a leading cause of bacteremia and
meningitis.!356.7 Mortality rates from inva-
sive disease caused by S.pneumoniae
range from 5-35% based on manifesta-
tion, patient age, and comorbid condi-
tions.” The World Health Organization
(WHO) recently named S.pneumoniae as
one of the top four priority pathogens for
antimicrobial resistance. There is a need
to focus on increasing antimicrobial cover-
age through antibiotic treatment and pre-
vention through vaccination and coverage
of pathogenic serotypes.®

There are more than 100 different sero-
types, or strains, of S.pneumoniae, and
they are differentiated by their capsular
polysaccharide structure (CPS). CPS co-
vers or coats the outside of the pneumo-
coccal bacteria and is the most important
contributing factor to the virulence and
survival of S.pneumoniae, assisting the
bacteria with host colonization and evad-
ing the human immune system.8 Only a
handful of serotypes cause disease and
vary based on age group and geographic
location.6® For example serotypes 22F
and 33F cause the worst iliness in chil-
dren and carry the highest rates of mor-
bidity and antibiotic resistance.t Serotype
3 is also problematic in children and con-
tinues to be a cause of residual disease.®
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Serotype 4 is a geographic example which
occurs at higher rates in the western US
(Alaska, Colorado, Navajo Nation, New
Mexico, and Oregon).

While antibiotics are the gold standard for
treatment of S.pneumoniae infection, vac-
cines prevent iliness. As a natural immune
defense, humans develop antibodies to
pneumococcal CPS which is what helped
scientists develop vaccines against
S.pneumoniae.5® Vaccines are used pri-
marily in the young and old, and in pa-
tients with risk factors for IPD (Box 1).10.1
There are two categories of pneumococcal
vaccines: pneumococcal conjugate vac-
cines (PCVs) and pneumococcal polysac-
charide vaccines (PPSVs). The first vac-
cine was made available in 1977, PCV14,
a conjugate vaccine that covered 14 sero-
types of the bacteria.6 A second vaccine
was made available in 1983, PPSV23, a
polysaccharide vaccine that is still used
today and covers 23 serotypes of the bac-
teria.6 Since then, other PCVs have been
developed, covering a range of serotypes.
Today there are 4 vaccines on the market,
three PCVs and one PPSV."

Pneumococcal
(PCVs)
PCV15
PCV20
PCV21

conjugate vaccines

Pneumococcal polysaccharide vaccine
(PPSV)
PPSV23

The difference between conjugate vac-
cines and the polysaccharide vaccine is
how they create immunity. PPSVs create
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Box 1.1

Risk factors for IPD/higher morbidity
include older age and chronic medical
conditions such as coronary artery
disease (CAD), diabetes, malignancy,
lung, and kidney disorders.? A com-
plete list of risk factors according to
the CDC include: Alcoholism; cerebro-
spinal fluid leak; chronic heart, liver, or
lung disease; chronic renal failure;
cigarette smoking; cochlear implant;
congenital or acquired asplenia; diabe-
tes mellitus; generalized malignancy;
HIV; Hodgkin disease; immunodefi-
ciency; iatrogenic immunosuppres-
sion; leukemia, lymphoma, or multiple
myeloma; nephrotic syndrome; solid
organ transplant; or sickle cell disease
or other hemoglobinopathies. These
are certain risk factors for people aged
19-49 to support the vaccination with
PCV21 or PCV20.* Other risk factors
include: obesity, homelessness, and
people who work as welders.

Risk factors for IPD in infants and chil-
dren include sickle cell disease, HIV,
preterm birth.

immunity by producing a T-cell response,
without creating B-cell memory.368.12This
leads to an ineffective immune response in
infants, antibody decline, and loss of pro-
tection about 5 years after vaccination in
adults."? Therefore PPSV23 is only recom-
mended for use in adults."”*PCVs produce
both a T-cell response and B-cell memory
via CPS conjugation to a non-toxic carrier
protein leading to an effective immune
response in infants and children, and long-
er lasting immunity in adults.36812]t should
be noted that PCV vaccines are contrain-
dicated in patients who are allergic to the
diphtheria toxoid due to the conjugation of
PCV vaccines to CRM197, a nontoxic ge-
netically altered diphtheria toxin.10

The Centers for Disease Control (CDC)
recommend pneumococcal vaccination
for children < 5 years of age, adults 2
50 years of age, and adults aged 19-49
with certain risk factors (Box 1)."

For children younger than 5 years of age,
the CDC recommends administration of a
4-dose PCV series (PCV15 or PCV20),

one dose at each of the following ages: 2
months, 4 months, 6 months, 12 through
15 months. "1

In October 2024, the Advisory Committee
on Immunization Practices (ACIP) released
a new recommendation for older adults.
The previous guidance recommended that
patients = 65 years of age receive a single
dose of a pneumococcal conjugate vaccine
(PCV), with recommendations for patients
aged 19-64 years of age with risk factors. It
is now recommended that all patients = 50
years of age receive a single dose of a
pneumococcal conjugate vaccine (PCV21
or PCV20) regardless of risk factors with
recommendations for patients aged 19-49
years of age with risk factors."0The deci-
sion to lower the recommended age for
vaccination was twofold - to increase
widespread vaccination rates among 50-
64-year-olds, and to decrease disease and
mortality rates.'® Approximately 30-50% of
people aged 50-64 have one or more risk
factors for developing IPD, however, only
37% are vaccinated compared to 70% of
people =65 years of age who are vaccinat-
ed.""PCV21 and PCV20 are considered
first line options in adults because more
than half of IPD cases in recent years are
caused by serotypes covered by those
formulations.'0 If an adult patient received
PCV15 in the past, vaccination with
PPSV23 should be administered to provide
full coverage.

When considering the best pneumococcal
vaccine option, the CDC has created a
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questionnaire to assist patients and
health care providers to select the best
option. https://www?2a.cdc.gov/vaccines/
m/pneumo/pneumo.html

Also listed below are caveats associated
with the four different vaccines on the
market.

PCV15 -Vaxneuvance'415

Vaxneuvance is a 15 valent conjugate
vaccine approved for use in pediatric and
adult patients to prevent invasive dis-
ease caused by S.pneumoniae sero-
types listed in Image 2.1 For children
younger than 5 years of age, the CDC
recommends administration of a 4-dose
PCV series, with either PCV15 or
PCV20. If the series was started with a
lower valency vaccine, PCV15 can be
used to complete the series. For adults,
PCV15 can be administered first, fol-
lowed by PPSV23 for full coverage, how-
ever this option is not considered first
line. PCV15 covers all serotypes con-
tained in the lower valency PCV13 with
the addition of 22F and 33F, two sero-
types that cause severe illness in chil-
dren. PCV15 has enhanced immunogen-
icity against serotype 3 and provides
coverage in geographic areas where =
30% of pneumococcal disease is caused
by serotype 4. Serotype 4 is more com-
mon in the western US, occurring more
frequently in people < 65 years of age
who have a chronic condition such as
homelessness, cigarette smoking, injec-
tion drug use, chronic lung disease, and/
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or alcoholism.®

PCV20 - Prevnar 2010.16

Prevnar 20 is a 20 valent pneumococcal
conjugate vaccine approved for use in
pediatric and adult patients to prevent in-
vasive disease caused by S.pneumoniae
serotypes listed in Image 2.1 PCV20 co-
vers all serotypes contained in the lower
valency PCV13 with the addition of 8, 10A,
11A, 12F, 15B, 22F, and 33F. For children
younger than 5 years of age, the CDC
recommends administration of a 4-dose
PCV series, with either PCV15 or PCV20.
If the series was started with a lower va-
lency vaccine, PCV20 can be used to
complete the series. For adults, first line
pneumococcal vaccination is a single dose
of either PCV21 or PCV 20. PCV20 is pre-
ferred over PCV21 in adults who reside in
geographic areas where = 30% of pneu-
mococcal disease is caused by serotype 4
(western US), especially those who have a
chronic condition such as homelessness,
cigarette smoking, injection drug use,
chronic lung disease, and/or alcoholism.6
Prevnar 20 protects against specific sero-
types that cause about 60% of IPD.

PCV21 —Capvaxive'0.17

Capvaxive is a 21 valent pneumococcal
conjugate vaccine approved for use in
adult patients to prevent invasive disease
caused by serotypes listed in Image 2.10
Recently brought to market this vaccine
covers the most pneumococcal strains
compared to all other PCVs. While it does
contain 10 of the same serotypes con-
tained in PCV20, there are 11 additional

serotypes, 8 of which are exclusive to
PCV21, protecting against specific sero-
types that cause 80% of IPD cases. A
single dose of PCV21, or PCV20, is the
first line recommendation for vaccinating
against pneumococcal disease in all
adults.

PPSV23 - Pneumovax 2318

Pneumovax 23 is a 23 valent polysaccha-
ride vaccine approved for use in adults to
prevent pneumococcal disease caused by
serotypes listed in Image 2.0 PPSV23
should be used in adults who previously
received vaccination with PCV15 to ob-
tain full coverage. PPSV23 is not rec-
ommended for use in children < 2 years
of age due to inability to create immuno-
logic memory.8

Vaccines are an important tool in prevent-
ing infectious disease. When infants and
children are vaccinated against pneumo-
coccal disease, they create indirect pro-
tection for the community while providing
direct protection for themselves.” Up to
65% of children in the US are carriers of
S.pneumoniae making pediatric vaccina-
tion important for controlling community
spread. Vaccinating adults is also im-
portant, especially those with risk factors
for severe disease and patients who are
> 50 years of age because the risk of
complications and mortality associated
with IPD increases with age. When coun-
seling patients about pneumococcal vac-
cination, health care providers should
address topics that impact vaccine ac-

ceptance such as age, gender, racial
disparities, socioeconomic status, educa-
tion, income, and health insurance sta-
tus.1019  Vaccine utilization and ac-
ceptance are crucial for protecting individ-
ual patients and entire communities
against preventable disease.
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Serotypes*! included in pneumococcal vaccines currently recommended for adults — United States, 2024

[ Included in vaccine

[ Notincluded in vaccine

: i)
Vaccine| 1 | 3 | 4 | 5 J6A 6B | 7F |9V | 14 |18C|19A | 19F | 23F |22F |33F | 8 |10AJ1TA|12F|15B) 2 | ON |17F | 20 |15A|15C|16F |23A 1238 | 24F | 31 | 35B
PCV21
PPSV23
PCV20
PCV15

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

t PCV21 contains serotype 20A.
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