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Immunizations in People with HIV: Outline

• Pneumococcal vaccines
• Meningococcal vaccines
• Hepatitis B vaccines
• Zoster vaccine
• Mpox vaccines
• RSV vaccines
• Live vaccines



Pneumococcal Vaccines



PCV21

Adult Opportunistic Infections Guidelines
Pneumococcal Immunization in Adults with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

PPSV23*
≥ 8 weeks

Pneumococcal Vaccine-Naïve Adults

PCV15

PCV20

or

1 + 1

1 & Done

1 & Done

or



What clinically-relevant serotype is ABSENT in PCV21?

PCV21



Pneumococcal Conjugate Vaccine Serotypes

Source: Kobayashi M, et al. MWR Morb Mortal Wkly Rep. 2024;73:793-8.
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Pneumococcal Vaccine Serotypes
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Pneumococcal Conjugate Vaccine Serotypes
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Adult Populations in Western U.S. with High Percentage (≥30%) of 
Invasive Pneumococcal Disease Caused by Pneumococcal Serotype 4

• Geographic Risk
- Alaska
- Oregon
- Colorado
- Navajo Nation
- New Mexico

Source: Kobayashi M, et al. MWR Morb Mortal Wkly Rep. 2024;73:793-8.

Navajo Nation

UT CO

NMAZ



PCV21

Adult Opportunistic Infections Guidelines
Pneumococcal Immunization in Adults with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Pneumococcal Vaccine-Naïve Adults

PCV21 NOT recommended if prevalence of 
pneumococcal serotype 4 greater than 30% in the region



What do you do when patient has received older 
pneumococcal vaccine doses (PCV13 +/- PPSV23)?



Adult Opportunistic Infections Guidelines
Pneumococcal Immunization in Adults with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

PCV13

≥ 1 Year

Complete with 1 Dose PCV20 or PCV21 

PCV20

Prior Receipt of PCV13 ONLY

≥ 1 Year PCV21



Adult Opportunistic Infections Guidelines
Pneumococcal Immunization in Adults with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

PCV21

PPSV23
≥ 8 weeks

PPSV23PCV13
≥ 5 years

PCV20
≥ 5 years

Prior Receipt of PCV13 and ≥1 Dose PPSV23 and Age <65 Years

Complete with 1 Dose PCV20 or PCV21 

≥ 5 years



Adult Opportunistic Infections Guidelines
Pneumococcal Immunization in Adults with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Completed Vaccine Series and Age 65 Years

Shared Decision Making and Consider 1 Dose PCV20 or PCV21 

PCV21

PPSV23
≥ 8 weeks

PPSV23 PPSV23PCV13

PCV20

≥ Age 65

≥ 5 years ≥ 5 years



Meningococcal Vaccine



Meningococcal Vaccines

• Meningococcal Conjugate Quadrivalent Vaccines*
– MenACWY-CRM (Menveo)
– MenACWY-TT (MenQuadfi)

• Meningococcal B Vaccines
– MenB-4C (Bexero)
– MenB-FHbp (Trumemba)

• Meningococcal Pentavalent Vaccines
– MenABCWY [MenACWY-TT + MenB-FHbp] (Penbraya) 
– MenABCWY [MenACWY-CRM + MenB-4C] (Penmenvy) 

*MenACWY-D (Menactra) no longer manufactured in U.S.

FDA Approval

10-25 years of age

2 months to 55 years of age

6 weeks of age and older

10-25 years of age



Conjugate Quadrivalent Meningococcal Vaccine (Menveo)

Illustration: David H. Spach, MD

A B C W-135 Y

Menveo

Poor immunogenicity
Mimics human neural tissue 

Diphtheria CRM197 Protein

Polysaccharide capsule



Conjugate Quadrivalent Meningococcal Vaccine (MenQuadfi)

Illustration: David H. Spach, MD

A B C W-135 Y

Tetanus toxoid protein

Poor immunogenicity
Mimics human neural tissue 

MenQuadfi

Polysaccharide capsule



Adult Opportunistic Infections Guidelines
Quadrivalent Meningococcal Conjugate (MenACWY) Vaccine in Adults

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

MenACWY
≥ 8 wks

Primary Vaccination (2 Doses)

MenACWY
5 Years

MenACWY

Boosters (repeat every 5 years)*

5 Years
MenACWY

*Multiple booster doses off-label recommendation



Should you wait until CD4 >200 cells/mm3 to give the initial 
meningococcal conjugate vaccine series?



Immunogenicity of MenACWY-D (Menactra) in Adolescents and Young Adults with 
HIV (Doses 0, 24 weeks): Results

Immunogenicity Against Serogroup C with 2 Doses of MenACWY-D: By CD4 Percentage

Source: Lujan-Zilbermann J, et al. J Pediatr 2012;161:676–81.e2
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Would you expect the meningococcal vaccines to have some 
protection against Neisseria gonorrhoeae?



Protection of MenB-4C (Bexero) Against N. gonorrhoeae 

Source: Ladhani SN et al. Lancet ID. 2024;24:e576-e583. 

• MenB-4C has 4 recombinant antigens
- Factor H-binding protein (FHbp)
- Neisserial adhesin A (NadA)
- Neisserial Heparin-Binding Antigen (NHBA)
- Outer Membrane Vesicles (OMV)

• NHBA antigens and OMV have 80-90% genetic sequence homology 
with N. gonorrhoeae outer membrane proteins 

MenB-4C Estimated to provide 33-47% protection against gonorrhea

Neisseria gonorrhoeae



Meningococcal Vaccines

• Meningococcal Conjugate Quadrivalent Vaccines*
– MenACWY-CRM (Menveo)
– MenACWY-TT (MenQuadfi)

• Meningococcal B Vaccines
– MenB-4C (Bexero)
– MenB-FHbp (Trumemba)

• Meningococcal Pentavalent Vaccines
– MenABCWY [MenACWY-TT + MenB-FHbp] (Penbraya) 
– MenABCWY [MenACWY-CRM + MenB-4C] (Penmenvy) 

*MenACWY-D (Menactra) no longer manufactured in U.S.

Some protection against gonorrhea ✓

X
X

X

X
Some protection against gonorrhea ✓



Hepatitis B Vaccine



Recombinant Hepatitis B Vaccine

Illustration: David H. Spach, MD

HepB (Engerix-B)
HepB (Recombivax HB) HepB-CpG (Heplisav-B)

Aluminum Adjuvant CpG1018 Adjuvant

Cpg1018Aluminum

Antigen

HBsAg

AntigenAdjuvant Adjuvant

HBsAg

TLR-9 agonist



Adult Opportunistic Infections Guidelines
Recommendations for Hepatitis B Vaccine In People with HIV*

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Month 0 62 41 3 5

Engerix-B 
(40 μg HBsAg/dose)

21 3 AIIDD

21 3Recombivax HB
(20 μg HBsAg/dose) AIIDD

21
Twinrix
(720 ELISA units HAV/dose)
(20 μg HBsAg/dose)

3 AIISD

21Heplisav-B
(20 μg HBsAg/dose)

AIISD

SD = standard dose; DD = double dose

Preferred

Alternative
(if Heplisav-B unavailable)



Heplisav-B Vaccine in HBV Vaccine-naive People With HIV
ACTG 5379 (BEe-HIVe): Study Design

Source: Marks KM, et al. Clin Infect Dis. 2023;77:414-8.

HepB (CpG) 3 doses: 0, 4, and 24 weeks

Arm B: HBV Vaccine Naive

• Entry Criteria Arm A and B
- Person with HIV age 18-70 years
- On ART & HIV-1 RNA <1,000 copies/mL*
- CD4 >100 cells/mm3 (median 625 cells/mm3)
- Negative HBsAg, anti-HBs, and anti-HBc
- Not pregnant

• Arm B (Vaccine Naïve)
- Hep B sAb negative (<45 days)
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Heplisav-B Vaccine in HBV Vaccine-naive People With HIV
ACTG 5379 (BEe-HIVe): Seroprotection Rate by Study Week 

21 3HepB-CpG Doses

Participants Median CD4 Count = 625 cells/mm3

Before 3rd Dose
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HEPLISAV-B Vaccine in HBV Vaccine-naive People With HIV
ACTG 5379 (BEe-HIVe): Seroprotection Rate by Study Week 

Anti-HBs Titer

Before 3rd Dose



What should you do if your patient did not 
respond to hepatitis B vaccine*?

Vaccine nonresponder = anti-HBs <10 mIU/mL after Hep B vaccine series



Adult Opportunistic Infections Guidelines
Recommendations for Hepatitis B Vaccine Non-Responders* In PWH

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Week 0 288 164 12 20 24 72

21Heplisav-B 3

Recommended
AI

Consider
BIII

*If prior Engerix-B or Recombivax HB vaccination failed:



Heplisav-B Vaccine in PWH who are Vaccine Non-Responders
ACTG 5379 (BEe-HIVe): Study Design

Source: Marks KM, et al. JAMA. 2025;333:295-306. 

Week 0 288 164 12 20

21

24

3 SPRHepB-CpG Doses

72

SPR = seroprotective response defined as HBs ≥10 mIU/mL

21 SPRHepB-CpG Doses

21 3 SPREng-B Doses

Participant Median CD4 Count = 638 cells/mm3

Arm A: HBV Vaccine Non-responders



Heplisav-B Vaccine in PWH who are Vaccine Non-Responders
ACTG 5379 (BEe-HIVe): Seroprotective Response (SPR)

Source: Marks KM, et al. JAMA. 2025;333:295-306. 
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Adult Opportunistic Infections Guidelines
Recommendations for Hepatitis B Vaccine Non-Responders* In PWH

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Week 0 288 164 12 20 24 72

21Heplisav-B 3

Recommended
AI

Administer 3rd Dose
BIII

*If prior 2-Dose Series of Heplisav B vaccination failed:



How to manage isolated Hep B core Ab? 
(HBsAg-negative, HBsAb-negative, HBcAb-positive)



HBV Resolved Infection

Illustration: David H. Spach, MD and David Ehlert, CMI



Isolated Anti-HBc with Prior HBV Infection

Illustration: David H. Spach, MD and David Ehlert, CMI



Isolated Anti-HBc
Persistent Low-Level HBV Infection with Non-Detectable HBsAg

Illustration: David H. Spach, MD and David Ehlert, CMI



Isolated Anti-HBc
Persistent Low-Level HBV Infection with Non-Detectable HBsAg

Illustration: David H. Spach, MD and David Ehlert, CMI

Unlikely Positive if taking 
TDF-FTC or TAF-FTC



Adult Opportunistic Infections Guidelines
Approach to Isolated Anti-HBc in Persons with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Isolated Anti-HBc Positive

1 Standard-Dose Any HBV Vaccine

Check anti-HBs in 1-2 Months



Adult Opportunistic Infections Guidelines
Approach to Isolated Anti-HBc in Persons with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Isolated Anti-HBc Positive

Check anti-HBs in 1-2 Months

Anti-HBs ≥100 mIU/mL Anti-HBs <100 mIU/mL

1 Standard-Dose Any HBV Vaccine



Adult Opportunistic Infections Guidelines
Approach to Isolated Anti-HBc in Persons with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Isolated Anti-HBc Positive

1 Standard-Dose Any HBV Vaccine

Anti-HBs ≥100 mIU/mL Anti-HBs <100 mIU/mL

Immune to HBV

Check anti-HBs in 1-2 Months

Full HBV Vaccine Series

Check anti-HB in 1-2 Months



Why is 100 IU/mL goal with isolated anti-HBc? 



Adult Opportunistic Infections Guidelines
Approach to Isolated Anti-HBc in Persons with HIV

.

• “… 100% of patients with isolated anti-HBc who achieved a titer 
of 100 IU/mL after a booster dose maintained an anti-HBs 
response for >18 months as compared to only 23% of those who 
achieved a titer of 10 to 100 IU/mL .”

 Piroth L, Launay O, Michel ML, et al. J Infect Dis. 2016:213:1735-42.



Practical Approach to Isolated Anti-HBc in Persons with HIV

Isolated Anti-HBc Positive

2 Doses Heplisav-B

Speaker 
Opinion



Zoster Vaccine



HHS Opportunistic Infections Guidelines
Recombinant Zoster Vaccine (RZV) in Persons with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. December 16, 2024.

Give 2 Doses to Persons with HIV Age ≥18 Years

2 to 6 months

Zoster Vaccine in Persons with HIV

RZV

Give Regardless of:
• Past episode of zoster
• Prior receipt of ZVL (Zostavax)
• CD4 cell count

RZV

Defer/Delay if:
• Acute episode of zoster



Immunogenicity and Safety of RZV (Shingrex) in Adults Previously Vaccinated 
with ZVL (Zostavax)

Zoster-048 Trial: Immunogenicity after 2 Vaccine Doses

Source: Grupping K, et al.  J Infect Dis. 2017;216:1343-51.
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Recombinant Zoster Vaccine (RZV) in PWH: 2 Questions

1. Would you recommend zoster vaccine for a 30-year-old with HIV and 
CD4 count >500 cells/mm3 who received varicella vaccine as a child? 
They have no h/o chickenpox or zoster. 



Recombinant Zoster Vaccine (RZV) in PWH

1. Would you recommend zoster vaccine for a 28-year-old with HIV and 
CD4 count >500 cells/mm3 who received varicella vaccine as a child? 
They have no h/o chickenpox or zoster.
Yes, some risk of zoster, but probably less than people who had 
chickenpox)



Recombinant Zoster Vaccine (RZV) in PWH: 2 Questions

2. Would you recommend zoster vaccine for a 35-year-old with HIV and 
CD4 count >500 cells/mm3 who has NOT had varicella vaccine, 
chickenpox, or zoster? Varicella titers are negative.



Recombinant Zoster Vaccine (RZV) in PWH: 2 Questions

2. Would you recommend zoster vaccine for 30-year-old with HIV and 
CD4 count >500 cells/mm3 who has not had varicella vaccine, 
chickenpox, or zoster? Varicella titers are negative.
No. Would give varicella vaccine—2 doses ≥3 months apart



Mpox Vaccine



Is JYNNEOS vaccine contraindicated 
if CD4 count <200 cells/mm3?



Mpox Vaccines or People with HIV

Live, Attenuated, 
Nonreplicating Vaccine

Live, Attenuated, 
Replicating Vaccine

MVA (JYNNEOS) ACAM2000

Contraindicated in People with HIVSafe regardless of CD4 cell count



Adult Opportunistic Infections Guidelines
Mpox Vaccine (JYNNEOS) 

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

28 days
JYNNEOS JYNNEOS

Efficacy = 66-89% with 2 doses 



Mpox Vaccine (JYNNEO) Delivery

Soruce: Kumbhakar R, et al. Mpox Clinical Guide. National STD Curriculum (February 7, 2023)

For persons Age ≥18 Years



Mpox JYNNEOS Vaccination: 3 Questions

1. In U.S, is JYNNEOS recommended for someone who was 
previously diagnosed with mpox?

2. In U.S, are JYNNEOS booster doses recommended?



Mpox JYNNEOS Vaccination

1. In U.S, is JYNNEOS recommended for someone who was 
previously diagnosed with mpox?
NO

2. In U.S, are JYNNEOS booster doses recommended?
NO (not at this time based on recommendations)



Can you use JYNNEOS Mpox vaccine as postexposure 
prophylaxis to a nonimmune person?



Adult Opportunistic Infections Guidelines

Mpox Postexposure Prophylaxis

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

Dosing: 0.5 mL subcutaneous or 0.1 mL intradermal 

1 month

Mpox Postexposure Prophylaxis

Prevents infection

4-14 days

May prevent Infection
May reduce severity

JYNNEOSJYNNEOS

Exposure

<4 days

1 month
JYNNEOSJYNNEOS



RSV Vaccine



RSV Vaccines

• RSVPreF3 (Arexvy)
– Adjuvanted prefusion F protein subunit vaccine
– Administer single dose

• RSVPreF (Abrysvo)
– Bivalent prefusion F protein subunit vaccine
– Administer single dose

• mRNA-1345 (mRESVIA)
– Encodes for prefusion F protein
– Administer single dose

• Age ≥60 years
• Age 50-59 years and increased risk of LRTD caused by RSV

• Age ≥60 years
• Age 18-59 years and increased risk of LRTD caused by RSV
• Pregnancy (weeks 32-36)

• Age ≥60 years
• Age 18-59 years and increased risk of LRTD caused by RSV

LRTD = lower respiratory tract disease



What is recommended for RSV vaccine 
in people with HIV?



Adult Opportunistic Infections Guidelines

RSV Vaccine Recommendations in Adults with HIV

Source: OI Guidelines. Immunizations for Preventable Diseases in Adults and Adolescents with HIV. July 14, 2025.

• Age >75 Years

• Age 60-74 Years AND 
- CD4 count ≤200 cells/mm

 or 
- Comorbid medical condition that increases risk of severe RSV

• Pregnant Women
- Administer at gestation week 32-36 if during September through January



Live Vaccines



Live Vaccines Contraindicated in Adults with HIV

• Contraindicated if CD4 <200 cells/mm3

- Varicella/Chickenpox Vaccine (Varivax)
- MMR/MMRV Vaccines 
- Yellow Fever Vaccine

• Contraindicated in All People with HIV
- Live Attenuated Influenza Vaccine (Flumist)
- Vaccinia/Smallpox Vaccine (ACAM 2000)
- Live Oral Polio Vaccine (not available in US)
- Live Attenuated Oral Typhoid/Ty21a (Vivotif)



Immunizations in People with HIV: Challenges

• Prioritizing multiple vaccines

• Keeping up with frequent changes in recommendations

• Obtaining records of immunization for new patients

• Vaccine hesitancy



OI Guidelines 
Summary Tables

https://clinicalinfo.hiv.gov/en/guidelines



The content in this presentation are those of the author(s) and do not necessarily represent the 
official views of, nor an endorsement, by HRSA, HHS, or the U.S. Government. 

This Mountain West AIDS Education and Training (MWAETC) program is 
supported by the Health Resources and Services Administration (HRSA) of the U.S. 
Department of Health and Human Services (HHS) as part of award totaling 
$2,820,772 with 0% financed with non-governmental sources. 
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Questions?
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