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Study Proportion Coinfected [95% Confid Interval] Weight
Ahn S, et al., 2011 (26) —— 027 [ 0.15, 0.38] 3.96%
Bender JM, etal., 2010 (27) - 0.21 [ 0.01,0.03] 4.80%
Bjarnason A, et al., 2012 (28) —— 0.04 [ 0.01,0.29) 3.33%
Carr SB, et al., 2012 (29) - 0.03 [ 0.00, 0.06) 4.73%
Choi S-H, et al., 2011 (30) ————— 0.03 [ 0.02,0.16]) 2.16%
Cordero E, etal,, 2011 (31) —a— 0.41 [ 0.07,0.31] 4.15%
Queneettte E, etal., 2011 (32) —— 047 [ 0.37, 0.56) 4.15%
Dave BM, 2014 (33) ——— 037 [ 0.17,0.51) 333%
Finey AR, et al., 2012 (34) . 0.17 [ 0.05,0.19] 451%
GlezenWP, et al., 2010 (35) - 0.17 [ 0.05,0.31] 3.15%
Herick L, et al., 2008 (36) —a— 0.05 [ 0.02,0.17) 3.18%
Horan TP, et al.. 2010 (37) - 0.05 [ 0.02,0.17] 3.98%
Johansson N, et al., 2010 (38) ——a&——  0.50[ 0.34,0.76) 221%
Lopez-Diegbez J. et al., 2013 (39) —— 032 0.10, 0.42] 3.97%
Maldoa L, et al.,, 2011 (40) == 023 [ 0.14,0.42) 3.15%
Marcos PA-M, et al., 2006 (41) —— 0.25 [ 0.04, 0.46] 271%
Martin-Loeches |, et al., 2011 (42) —-— 0.18 [ 0.20,0.36] 4.74%
Memnozde E, et al., 2010 (49) ——a— 0.8[ 0.39,0.34) 3.03%
Nguyen T, et al., 2013 (44) —_— 0.52 [ 0.30, 0.64) 3.05%
Seiferat ID, et al., 2013 (45) - 0.15 [ 0.04,0.41) 2.95%
Sohn CH, et al., 2013 (46) om 0.23 [ 0.14,0.33) 2.85%
Torres JP, et al., 2017 (47) —a— 0.26 [ 0.09, 0.42] 3.27%
Van Gageldonk-Lafeber AB, et al., 2013 (48) —a— 0.19 [ 0.00, 0.81] 3.27%
Visira RA, et al., 2009 (49) —a— 0.39 [ 0.10,0.38] 2.95%
von Baum H, et al., 2010 (50) i 0.21 [ 0.15,0.26] 4.50%
Yan XZ, et al., 2010 (S1) R 0.19 [ 0.15, 0.28] 4.71%
Zhang Q, et al., 2012 (52) . 0.26 [ 0.19,0.33) 471%
RE Model <> 0.23[0.18,0.28)
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TABLE 1. Influenza vaccines — United States, 2025-26 influenza season*

Vaccine type and trade name

ug HA (lIV3s and RIV3) or
virus count (LAIV3) for each

Contains thimerosal

(manufacturer) Presentation Age indication vaccine virus (per dose) Route as preservative
1IV3s (standard-dose, egg-based vaccines?)
Afluria (Segirus) 0.5-mL PFS3 >3 yrsS 15 ug/0.5 mL IMY No
5.0-mL MDV** =6 mos? (needle and syringe) 7.5 ug/0.25 mL IMT Yes
18 through 64 yrs (jet injector)" 15 ug/0.5 mL 24.5 ug Hg/0.5 mL**

Fluarix (GlaxoSmithKline) 0.5-mL PFS =6 mos 15 ug/0.5 mL ImT No
FluLaval (GlaxoSmithKline) 0.5-mL PFS =6 mos 15 ug/0.5 mL MY No
Fluzone (Sanofi Pasteur) 0.5-mL PFSTT >6 mos't 15 ug/0.5 mL IMm" No

5.0-mL MDV** =6 mos'!t 7.5 ug/0.25 mL M9 Yes

15 ug/0.5 mL 25 ug Hg/0.5 mL**

ccllV3 (standard-dose, cell culture-based vaccine)
Flucelvax (Seqirus) 0.5-mL PFS =6 mos 15 ug/0.5 mL M9 No

5.0-mL MDV** 26 mos** 15 ug/0.5 mL IMY Yes

25 ug Hg/0.5 mL**

HD-1IV3 (high-dose, egg-based vaccine®)
Fluzone High-Dose (Sanofi Pasteur) 0.5-mL PFS =65 yrs 60 pg/0.5 mL M9 No
allv3 (standard-dose, egg-based vaccine! with MF59 adjuvant)
Fluad (Seqirus) 0.5-mL PFS 265 yrs 15 ug/0.5 mL MY No
RIV3 (recombinant HA vaccine)
Flublok (Sanofi Pasteur) 0.5-mL PFS =9 yrs 45 ug/0.5 mL IMT No
LAIV3 (egg-based vaccine®)
FluMist (AstraZeneca) 0.2-mL prefilled single-use 2 through 49 yrs 1085-75FFU/0.2mL  Intranasal No

intranasal sprayer

MMWR Morb Mortal Wkly Rep 2025;74:500-507
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Influenza Type/Subtype
Influenza A(H3N2)"

Aged 218y

Aged 265y

Influenza A(HlNl)pdm09c
Aged 218y

Aged 265y

Influenza B/Yamagatab
Aged 218y

Aged 265y

Influenza Seasons Included

2016-2017,2017-2018

2016-2017,2017-2018

2015-2016, 2018-2019

2015-2016, 2018-2019

2016-2017,2017-2018

2016-2017,2017-2018

No. of Cases/Controls

754/2262

395/1185

373/1119

132/396

265/795

134/402

Estimated VE Decline per Month, Absolute % (95%Cl) P Value®

7.5(.3-16.3)

10.8 (2.6-23.8)

8.5(3.0-17.0)

9.6(-3.3t032.7)

8.0(1.4-21.9)

10.8 (1.4-33.9)

.05

.02

.003

.14

.02

.03

Clin Infect Dis. 2021 Aug 16;73(4):726-729
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MMWR Morb Mortal Wkly Rep 2025 Feb 27;74(6):83-90
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an A/Missouri/11/2025
(H1N1)pdmO9-like virus

an A/Darwin/1454/2025 (H3N2)-like
virus

a B/Tokyo/EIS13-175/2025
(B/Victoria lineage)-like virus
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SoiB R B MR (SD Egg-based) fEARAEL (0%)

B SABRRTAES (Preventing Medical Encounters)
EHEIERH (HD)
B E (Adjuvanted)

aB5 PCR B2 {EB% (Preventing PCR-confirmed Hospitalization)
=BI&%E (HD)
B E (Adjuvanted)

+25.1%
+61.6%
MARRIE TS E (SD Cell-based) +26.4% (95% CI: -18.3, 55.7)
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49.6%) ‘ (50.4%)
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95% CI (-8.4% = 10.5%) ° RK(EFRR 232
h:22 9.19 0, s -4.0% E .49 ’
3.93/ 1000)\ Erazm s 1o e 4:00 /1000

Cl>-11.4% F 12.0%) o
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1881: 1884: 1940: 1977: 2000:
BHiEEr EIEMEK BAB80 BREER BXEAR A B RE A RA
Doy RefaiE BmER  EEEH SEpit 20% - 60% 5% - 10%
XA (Adults) 52 (Children)
Bl ¢ B EMEREE - R B 25 LY

(Pneumonia)

& MAE

(Bacteremia)

AR AR 3¢ S H Ath

(Meningitis & Others)

BRE  OPHAE - ERHALESS -

fafE ~ K - SRR - FPIREEE - FIREIE

16 2 U T RERAERRR 25%-30%-
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The 14th edition of the "Pink Book" Chapter 17: Pneumococcal Disease



Airborne droplets
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— » Local spread

Otitis media

Sinusitis

_ Nasopharyngeal
Aspllatlon 4“—- carriage
Alveoli
Pneumonia
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Peritoneum Joints Meninges
Peritonitis Arthritis/osteomyelitis Meningitis

Lancet Infect Dis. 2004 Mar;4(3):144-54.
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ESERHE (Colonization) :
5-10% ERMARSHTE > AEHEE o

JE{25E1% B¢ (Non-invasive CAP) :
R ERAE AT EELAHR 10-30% o

{RESIER(A (IPD) © FMAEEIMERE R o
{EFRmK BE %I 30% 3% IPD o

BEREHINGEE | >=65 maikE —BE
R R SEIKEERR > 30 RASETEFIE
15-20% > W AFPERAIRIREATARAS e AEAT o

The 14th edition of the "Pink Book" Chapter 17: Pneumococcal Disease



(A) Annual IPD incidence by age groups (2007-2025)

Incidence per 100,000 population
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N N
oN

== Chilcren aged <5 years |
-+ Adults aged 265 years

Incidence per jOQ.OpOmaﬂm

“ A

A S 0N L I © A Q0 9 PN 4 Vv o a2
O ™ DTN AT AN QY DTN v g SV
FTFELFTSTTHTTT TS FF IS

\ Year

0 1 2 3 4 59 10-14 1519 20-24 25-29 30-34 35-39 40-44 4549 50-54 ©55-59 6064 6569 70+
Age group (years)
2007 2008 2008 2010
2011 2012 2013 w2014
2015 2016 2017 2018
2019 - 2020 = 2021 2022
2023 2024 2025 =&=Qverall (2007-2025)

J Microbiol Immunol Infect. 2026 Jun;59(3):285-300



(B) Age distribution of annual IPD cases
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PPV vs. PCV

PPV (4 PPSV23)

o L EERSIIR (Pure Polysaccharide)

o T4HRR¥EIL (T-cell independent)

® I&%ﬁg])h IgM » ERgailE > MEIRE
3-5

PCV (40 PCV13/20/21)

o ZIERRE S HBRE R (Polysaccharide +
Carrier Protein)

o THAREHKEE (T-cell dependent)

o 3% IgM EHiRAFHNA 1g6 > EERE
B/T 4 - IR RAARENABFERE o

The 14th edition of the "Pink Book" Chapter 17: Pneumococcal Disease



Evolution of Conjugated Pneumococcal Vaccines

~ PCVi3for PCV15-PCV20
immunocompromised for 265y, 19-64y
adults with medical peyoq for
conditions
PCV10 PCV13 with S SRy
for children PPSV23 for With medical
> 65y conditions

PCV7
for children

PCV13
for children

PCYV for
2 50y

2000 2009 2010 2012 2014 2019 2021 2024 2025

PCV7 PCV10 2010 PCV13 2011 PCV13 CAPITA PCV15, PCV20 PCV21 licensed
licensed for licensed for licensed for licensed for licensed for for
children children children adults >50y 218y 218y

Vaccines (Basel). 2025 May 7;13(5):498.
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PPSV-23 PCV-7

CII=E -t 1998

2006 2007

PCV-10 PCV-13

2008 2009

2010

2011

~ g { PCV-7: ]

- ) <5EABARKE"

9 Ampmse
PCV-10:
<SEERREE

ﬁEA _ PPSV-23:
NEEEE BEME >75BED

PPSV-23:
> 75 RER

*IERRIAERT MERRZRAAIEFEEAE
PEEEME  BEEMERERD
¢ BEELETREES

PPSV =i X R ESHRAEE ; PCV=-MABRBLESREE

2012

PCV-13:
<5HEERKRA
BEWAERSE

2013 2014

PCV-13: PCV-13 :
2-5EHE 28R -5m4E

PCV-13 - PPSV-23 - &
528 PPSV-23:
K > 65 ERR®

20155 2016, 2017 ;2023

N

PCV13 K PPSV23
Fif 265RER

‘J

Modified from J Glob Antimicrob Resist. 2021 Jul 18;26:308-316.
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(B) Age distribution of annual IPD cases
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Vaccine Serotype coverage

4 6B 9V 14 1SC19F 23F 1 3 5 6A 7F 19A 22F 3IF 10A1TA 12F 15B 8 SN 2 17F 20 15A 15C 16F 20A 23A 23B 24F 31 35B

el | | || ] 11 N

] ™™
e

Fig. 1. Serotypes contained in the pneumococcal vaccines approved in the United States to date are shown. Cross-reactions, such as immunogenicity of PCV21 to
15B, are not included.

PcV1

EEE

Fig 1. B B Atz 2 ik SRR HIMER 2 51 | PCV21H 15BN RERMER X RERMAGRST ©

Respir Investig. 2025 Jan;63(1):96-101.
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e across pneumococcal vaccines

Serotype coverag
Vaccine | 1

PCV7

33F 8 10A11A12F|15B| 2 | 9N 17F 20 15A15C|16F 23A|23B|24F 31 35B 34 6C

PPSV23

J Microbiol Immunol Infect. 2026 Jun;59(3):285-300



(A) Distribution of IPD serotypes by age groups in Taiwan (2020-2024)
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3 6A | 68
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(B) Fatal IPD serotypes among adults 2 65 years (2021-2025)

Serotypes
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(C) Serotype coverage rate (45-64 years)
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J Microbiol Immunol Infect. 2026 Jun;59(3):285-300
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BERIHEEE (Sequential Dosing) IRTEHIARE (Single Comprehensive Dose)

1 Dose
PCV20/PCV21

FHNFYEESRDE (PCV 38 PPSV23) 8 SEHGSEYEE (PCV20/21) KRt » sRIEMHE
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12-15  fEtEEE (Catch-up) g &
HERITRIEERREITH 5 G
4 ﬂ;]Gg ﬂﬂg BUTRE » BIEREMREHK PCV15 %1E184E PCV20/PCV21 iEfEE4E
e P TEIAFETRE ©
2 118
A @) . PCV15 = @ | J
PCV20 | )
o) oy P gg 13 Oj O PCVI5 144  PPSV23 PCV20 -
V E——J EY b
g POVIS REMRBERIMAE I BRI PPSV23 14 A
PCV15 5 2 2 18 AARERBEER SERKIRAR & o
PCV20 MRE FAREREGOMEN | [y aewmie mEaemEsE PCV21

https://www.cdc.gov/pneumococcal/hcp/vaccine-recommendations/index.html
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B RUAT Rk @
(Hepatitis B vaccine)

#=

=R

i
(BCG vaccine)!

AcEai R JEmintE B X -
b A% f 4% 8 R R EAL D SLRLR
BEA—H

(DTaP-Hib-IPV)

13{% 4 4R AF R A43K IR
(PCV13)

K I @

(Varicella vaccine )

R

|£—M|$;N‘

=

%

AR R BB RS RAR Y
(MMR vaccine )

EMRERAT B AR LY
(Japanese encephalitis live
chimeric vaccine)?

MBI

(Influenza vaccine)?

MRBHE R 2HEE—B

ARIAT Rk
(Hepatitis A vaccine)*

2t ) F=n

G R I it E B X
B AR EAC LR R A S
(DTaP-IPV)
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Adults >50 years old '5‘ <
Complete pneumococcal vaccine schedules [z~

None* PCV20 or PCV21 PCV15 =1year' > PPSV23'
:&:;53 ;:ly >1year' > PPSV231 NO OPTION B
PCV15 & PPSV23 OR
PCV20 OR PCV21 No vaccines recommended; schedule is complete.
at any age
aptpasn‘)llza:;: " =1year > PCV20 or PCV21 >1year > PCV15
aPtca‘;:/:ig: Y >1year > PCV20 or PCV21
NO OPTION B
5yeas - POVaD o Povzt

* Also applies to people who received PCV7 at any age and no other pneumococcal vaccines

1 1If PPSV23 is not available, PCV20 or PCV21 may be used

t Consider minimum interval (8 weeks) for adults with an immunocompromising condition, cochlear implant, or cerebrospinal fluid leak (CSF) leak

 For adults with an immunocompromising condition, cochlear implant, or CSF leak, the minimum interval for PPSV23 is =8 weeks since last PCV13 dose and =5 years since last PPSV23
dose; for others, the minimum interval for PPSV23 is 21 year since last PCV13 dose and =5 years since last PPSV23 dose

Shared clinical decision-making for those who already completed the series with PCV13 and PPSV23

Shared clinical decision-making option for adults >65 years old

Complete series: Together, with the patient, vaccine providers may choose to administer PCV20 or PCV21 to
PCV13 at any age & >5years > PCV20 or PCV21 adults =65 years old who have already received PCV13 (but not PCV15, PCV20, or PCV21) at
PPSV23 at =65 yrs any age and PPSV23 at or after the age of 65 years old.




Shared Clinical Decision-Making

PCV20 or PCV21 Vaccination for

Adults 65 Years or Older

Adults 65 years of age or older have the option to receive supplemental PCV20 or PCV21 (not both) if they previously
completed the pneumococcal vaccine series with both PCV13 and PPSV23 and meet the following criteria:

= Previously received one dose of PCV13 (but not PCV15, PGV20, or PCV21) at any age, and

= Previously received all recommended doses of PPSV23 (including 1 dose of PPSV23 at or after 65 years of age)
The determination to administer PCV20 or PCV21 is based on a shared clinical decision-making (SCDM) process
between a patient and their health care provider. SCDM recommendations are optional and informed by the
characteristics, values, and preferences of the patient, and the clinical discretion of the health care provider.

If you discuss supplemental PCV20 or PCV21 vaccination with a patient 65 years of age or older
who previ the vaccine series with both PCV13 and PPSV23:

PN TP el PCV20 or PCV21 s not routinely recommended for these individuals as their risk of disease is

lower due to prior vaccinations. Their remaining risk depends on:

= Their risk of exposure to serotypes contained in PCV20 or PCV21

= The presence of underlying medical conditions or other risk factors that increase the risk of
developing severe disease

= Time since last pneumococcal vaccination (i.e., 5 or more years)

Lot L ls (e Increased risk of exposure to PGV20 or PCV21 serotypes may occur among people
who are living in:
= Nursing homes or other long-term care facilties
> = Areas with low pediatric pneumococcal conjugate vaccine uptake
O 5 If exposed, people with one or more of the following health issues are at increased risk of
developing severe pneumococcal disease:
= Immunocompromising condition*
= Cochlear implant
= Cerebrospinal fluid leak
= One or more of these chronic medical conditions: alcoholism; chronic heart, liver, or lung
disease; cigarette smoking; or diabetes
Protection against disease from both PCV13 and PPSV23 is expected to decrease over time.

If you and your patient decide PCV20 or PCV21 is appropriate, give one dose of PCV20 or
PCV21 (no preference) at least 5 years after the patient's last pneumococcal vaccine dose.
PCV20 and PCV21 should not be administered to a patient who has had a severe allergic
reaction (e.g., anaphylaxis) to a:

= Previous dose of PCV

= Component of the vaccine

= Vaccine containing diphtheria toxoid

| = Component of a vaccine containing diphtheria-toxoid

“Chronic renal faiure, y iatrogenic lized mai HIv, . leukernia,
lymphoma, multiple myeioma, soiid org plant, congenial or

Additional Information:
GDC Adult Immunization Scheduie by Age: COC Preumococcal Vaccine Racommendations:

Immunization
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Adults 19-49 years old with specified immunocompromising conditions
Complete pneumococcal vaccine schedules

Prior vaccines Option A Option B

None* PCV20 or PCV21 PCV15 >8 weeks > PPSV23!
PCV15 only S8 1

at any age >8 weeks‘ > PPSV23 NO OPTION B

PCV15 & PPSV23 OR No vaccines recommended at this time. Review pneumococcal

PCV20 OR PCV21 vaccine recommendations again when your patient turns 50 years old.

at any age

PPSV23 only at any age >1year > PCV20 or PCV21 =1year > PCV15
PCV13 only at any age >1year > PCV20 or PCV21

NO OPTION B

PCV13 and 1 dose of

PPSV23 at any age >5years > PCV20 or PCV21

No vaccines recommended at this time.
PCV13 and 2 doses of Review pneumococcal vaccine

PPSV23 at any age 26 yearsv > PCV20 or PCV21 recommendations again when your patient
turns 50 years old.
= Chronic renal failure = HIV infection = Multiple myeloma
= Congenital or acquired asplenia = Hodgkin disease = Nephrotic syndrome
Immunocompromising + Congenital or acquired « latrogenic immunosuppression? Sickle cell disease/other
conditions immunodeficiency’ = Leukemia hemoglobinopathies
= Generalized malignancy * Lymphoma = Solid organ transplant

* Also applies to people who received PCV7 at any age and no other pneumococcal vaccines

' If PPSV23 is not available, PCV20 or PCV21 may be used

% Includes B- (humoral) or T-lymphocyte deficiency, complement deficiencies (particularly C1, C2, C3, and C4 deficiencies), and phagocytic disorders (excluding chronic granulomatous
disease)

T Includes diseases requiring treatment with immunosuppressive drugs, including long-term systemic corticosteroids and radiation therapy



Adults 19-49 years old with a cochlear implant or cerebrospinal fluid leak
Complete pneumococcal vaccine schedules

Prior vaccines

None*

PCV15 only
at any age

PCV15 & PPSV23 OR
PCV20 OR PCV21
at any age

PPSV23 only at any age

PCV13 only at any age

Option A

PCV20 or PCV21

>8 weeks > PPSV23!

Option B

PCVi5 =8 weeks > PPSV23!

NO OPTION B

No vaccines recommended at this time. Review pneumococcal
vaccine recommendations again when your patient turns 50 years old.

>1year > PCV20 or PCV21

=1year » PCV20 or PCV21

>1year > PCV15

NO OPTION B

PCV13 and 1 dose of
PPSV23 at any age

>5 years > PCV20 or PCV21

No vaccines recommended at this time.
Review pneumococcal vaccine
recommendations again when your patient
turns 50 years old.

* Also applies to people who received PCV7 at any age and no other pneumococcal vaccines
1 If PPSV23 is not available, PCV20 or PCV21 may be used



Adults 19-49 years old with chronic health conditions
Complete pneumococcal vaccine schedules

Prior vaccines

None*

PCV15 only
at any age

PCV15 & PPSV23 OR
PCV20 OR PCV21
at any age

PPSV23 only at any age

PCV13t only at any age

Option A Option B
PCV20 or PCV21 PCV15 >1year > PPSV23'
>1year > PPSV23! NO OPTION B

No vaccines recommended at this time. Review pneumococcal
vaccine recommendations again when your patient turns 50 years old.

>1year > PCV20 or PCV21 >1year > PCV15

>1year > PCV20 or PCV21 NO OPTION B

PCV13t and PPSV23
at any age

Chronic health
conditions

= Alcoholism

= Chronic heart disease, including congestive heart failure
and cardiomyopathies

= Chronic liver disease

No vaccines are recommended at this time.
Review pneumococcal vaccine recommendations
again when your patient turns 50 years old.

= Chronic lung disease, including chronic obstructive
pulmonary disease, emphysema, and asthma

= Cigarette smoking

* Diabetes mellitus

* Also applies to people who received PCV7 at any age and no other pneumococcal vaccines
1 If PPSV23 is not available, PCV20 or PCV21 may be used
T Adults with chronic medical conditions were previously not recommended to receive PCV13
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Table 2
Recommended pneumococcal vaccine schedules for the general adult population by prior vaccination status.

Vaccination status Interval Pneumococcal vaccines for primary series Interval Pneumococcal vaccine for booster Level of Evidence
Naive PCV13 or PCV15 1 year' PPSV23 1A
PCV20 or PCV21” 1A
PPSV23° 1 yem’C PCV20 or PCV 21‘I 1B
PCV13 or PCV15 1 year* PCV21 or PCV20° 1B
PPSV23 1B
PCV13 and PPSV23 in any order 1 year PCV21 or PCV20' 2C

2 An interval of eight weeks may be considered for individuals with immunocompromising conditions, cochlear implants, or cerebrospinal fluid leaks.

b The selection of pneumococcal vaccine should be guided by the most recent epidemiological data from the Taiwan Centers for Disease Control. In settings with high
pediatric vaccination coverage with PCV7 or PCV13, PCV21 may be preferred, particularly if serotypes 15A, 15C, 23A, or 35B are prevalent. In contrast, in regions
where PCV7 serotypes (4, 6B, 9V, 14, 18C, 19F, and 23F) remain common or where episodic outbreaks are reported, a PCV7-based vaccine, such as PCV13, PCV15, or
PCV20, is recommended. For individuals who frequently travel to areas with low pediatric vaccine coverage, PCV20 should also be considered.

¢ Due to concerns regarding vaccine hyporesponsiveness, PPSV23 is no longer recommended as the primary agent for pneumococcal vaccination. For individuals
who have received PPSV23, a PCV is recommended at least one year later to avoid hyporesponsiveness.

4 If PCV20 or PCV21 is not available, administration of PCV13 or PCV15 after PPSV23 with an interval of at least one year may be considered but is not the preferred
approach (Level of Evidence 2B).

€ If the individual has already received PCV13 or PCV15, which cover the PCV7-based serotypes, PCV21 is preferred for subsequent dosing due to its inclusion of
emerging serotypes relevant to current local epidemiology.

f Under current guidelines, pneumococcal vaccination is considered complete following either a sequential regimen of PCV13 or PCV15 followed by PPSV23, or a
single dose of PCV20 or PCV21. Additional vaccination should be determined through shared decision-making. Although previous studies suggest protection lasts at
least five years, booster doses given as early as one year apart have been evaluated in clinical trials without reported safety concerns [71,74]. Thus, additional doses of
PCV20 or PCV21, preferably PCV21 based on local serotype distribution, may be considered on an individual basis.

J Microbiol Immunol Infect. 2026 Jun;59(3):285-300



Table 3
Special pneumococcal vaccination strategies and schedules in vaccine-naive adults with selected medical conditions.

Medical condition Interval between medical condition Pneumococcal vaccines for Interval between Pneumococcal vaccines for Level of
and vaccination primary series primary series and boosters Evidence
booster
Autologous or allogeneic 3-6 months PCV13 or PCV15 3 doses at 6-9 months PPSV23, or 4th PCV13 or PCV15 1B
HSCT" (Day of therapy) 1-month interval® for patients with chronic GVHD"
PCV20 3 doses at 1-month 4th PCV20, or PCV21 Expert
interval opinion
Solid organ transplant Either pre-transplant (at least 2 weeks =~ PCV13 or PCV15 At least 8 weeks PPSV23 1B°
prior), or post-transplant (3-6 months ~ PCV20 or PCV21 Expert
after)’ opinion
CAR-T cell therapy (Day 6 months PCV13 or PCV15 3 doses at At least 8 weeks* PPSV23 Expert
of therapy)’ 1- to 2-month intervals® opinion
PCV20 3 doses at 1- to 2- 4th PCV20, or PCV21 Expert
month intervals opinion

aA" 3 + 1" approach with a primary series of three PCV13 or PCV15 doses administered at one-month intervals, beginning 3—6 months
post-transplantation, followed by PPSV23 at one year post-transplantation to extend serotype coverage. For HSCT recipients with GVHD, the
4th dose, which is PPSV23, is replaced with an additional PCV dose [89].

b At least six months after the third dose of the last vaccine or at least 12 months after HSCT.

¢ Of note, the evidence and recommendations were generated before the availability of PCV20 and PCV21.

d Invasive pneumococcal disease is most common within the first three years post-transplantation. While there is currently no
recommendation for the optimal timing of pneumococcal vaccination in solid organ transplant recipients, vaccination before transplantation
can be considered to provide early protection during the peri-transplant phase. A single dose of PCV20 or PCV21 may offer greater flexibility
and ease of implementation than a sequential PCV/PPSV23 regimen.

e For patients who have received CAR-T cell therapy, inactivated vaccines may be considered beginning six months after treatment and at
least two months following the last immunoglobulin administration, based on expert opinion [99]. Subsequent vaccination with PPSV23,
intended to broaden serotype coverage, should be administered at least two months after the third dose of the final conjugate vaccine or at

least 12 months after CAR-T cell therapy J Microbiol Immunol Infect. 2026 Jun:59(3):285-300
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Fig. 1. Domino effect of influenza. The influenza virus infection triggers various effects that can exacerbate underlying chronic medical conditions, leading to an increased risk
for hospitalization and death [15,34,36,57,65,74,77,91,92,109-113).

Vaccine. 2021 Mar 15:39 Suppl 1:A6-A14
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times within one week after Diabetes complications (e.g., abilities after influenza, some e’;f";:;’;':ﬁ:ﬁ:"}ﬂ;’{::‘i's"g vaccination effectively reduces  of 75% for high-risk groups to
influenza infection ketoacidosis) or acute attacks with incomplete recovery com alyable o statins or smoking ICU hospitalizations and high establish an effective

of Asthma & COPD P cessation medical expenses community defense
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