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Supplemental Table 1. TB vaccine trials conducted in people with HIV. 
 

MVA85A 
(TB011) 

MVA85A 
(AERAS-485) 

Ad35/85A85BT
B10.4 

(Aeras-402) 
M72/AS01E M72/AS01E H1:IC31 RUTI 

M. obuense 
(DARDAR)1 

M. obuense 
(DAR901) 

Product 
type 

Viral vector Viral vector Viral vector Subunit/adj Subunit/adj Subunit/adj FCMtb2 WC inact. WC inact. 

Phase 2a 2 2 2 1/2 2 2 3 1 

Participants (n) 

  HIV+ 12 136 26 80  48 47 2000  

  HIV+ ART 12 513  80 37    6 

  TB+ 12         

  HIV/TB+ 12         

  HIV-    80   48  53 

Safety Safe in all Safe in all Safe in all Safe in all Safe in all Safe in all 
Mild local 
nodules & 
abscesses 

Safe in all Safe in all 

T-cell 
responses 

HIV+ ART similar 
to uninfected 
with 85A-
specific CD4 
durable to 3 
years;  
HIV+ no CD4 
durable 
responses 

Mostly 
monofunctional 
85A-specific 
CD4 and low 
CD8;  
No difference 
between HIV+ 
ART and HIV+ 

Mixed CD4 & 
CD8 to 85A 
and 85B, which 
decreased by 6 
months; 
mostly bi and 
polyfunctional 

HIV+ ART higher 
M72-specific 
CD4 than 
uninfected or 
HIV+ out to 3 
years; mostly 
polyfunctional; 
no CD8 
detected  

M72-specific 
CD4 peaked 
one month 
post 2nd dose 
but durable to 
7 months; 
mostly 
polyfunctional; 
no CD8 
detected 

H1-specific 
CD4 peaked 
one month 
post 2nd dose 
but durable to 
6 months; 
mostly bi and 
polyfunctional; 
no CD8 
detected 

Polyantigenic 
IFN-γ highest 
with 25 µg; 
uninfected 
higher than 
HIV+ 

Polyantigenic IFN-γ 
and proliferation 
increased at 2 
months post last 
dose 

No difference 
between 
uninfected 
and HIV+ ART 

Humoral 
responses 

Not measured Not measured 
Binding Ab to 
85A and 85B 

Binding Ab to 
M72 peaked 
one month post 
2nd dose but 
durable to 3 
years; 
uninfected ≈ 
HIV+ART>HIV+ 

Binding Ab to 
M72 peaked 
one month 
post 2nd dose 
but durable to 
7 months 

Not measured Not measured 

Binding Ab to 
lipoarabinomannan 
increased at 2 
months post last 
dose 

No difference 
between 
uninfected 
and HIV+ ART 

Reference 
and trial ID 

[8, 9]  
NCT00480558 

[10] 
NCT01151189 

[12] 
NCT01017536/
DOH-27-0809-

2497 

[3,4] 
NCT01262976 

[5]  
NCT00707967 

[6]  
PACTR2011050

00289276 

[18]  
NCT01136161 

[15,17]  
NCT00052195 

[16] 
NCT02063555 

1 39% efficacy for secondary endpoint of definite TB. 2 FCMtb = fragmented, detoxified, heat inactivated (FCMtb) and liposomed Mtb 



Summary of TB vaccines evaluated in people with HIV  

Subunit/adjuvant vaccines 

M72/AS01E 
The protein subunit/adjuvant vaccine M72/AS01E, which recently showed about 50% POD vaccine 
efficacy in HIV negative adults1,2, has been tested in two trials involving almost 200 people with HIV and 
demonstrated no safety concerns3-5. Long term follow-up of the Phase 2 study showed that while all 
vaccinated groups developed a humoral response, IgG response rates and magnitudes up to 3 years post 
vaccination were lower in ART naïve vaccinees than those on ART or HIV uninfected3. However, people 
with HIV on stable ART had comparable levels of lasting humoral and CD4 T-cell responses to those from 
HIV uninfected persons. This study highlights the importance of ART availability to not only TB vaccine 
participants, but to the broader people with HIV community. As a follow-up to these trials, a Phase 2  
study (MESA TB study; NCT04556981) began enrolling participants in late 2020. The MESA TB study will 
involve approximately 400 people with HIV on ART in South Africa and collect data on safety, 
immunogenicity and potential immune-mediated diseases, HIV viral load and CD4+ T-cell counts.  

Key message: M72/AS01E POD vaccination of people with HIV was safe, with durable cellular and 
antibody responses. M72/AS01E induced immune responses among people on ART similar to HIV 
uninfected persons. 

 

H1:IC31 
The second subunit/adjuvant vaccine platform, H1:IC31, evaluated the safety and immunogenicity of a 
hybrid fusion of Ag85B and ESAT-6 in ART naïve people with HIV. The vaccine, which was safe and well 
tolerated by study participants, stimulated mostly polyfunctional (IFN-γ, TNF, IL-2) and bifunctional (TNF, 
IL-2) CD4+ T cells6. These responses peaked after the second vaccine dose and persisted for six months.  

Key message: H1:IC31 vaccination of people with HIV was safe, with durable Th1 cellular responses, 
which is broadly similar to that observed among HIV uninfected persons7. H1:IC31 provided valuable 
information to support the clinical development of the novel multistage vaccine H56, but will not be 
developed further. 

 

Viral vectored vaccines 

MVA85A 
A modified Ankara virus (MVA)-based vaccine expressing Ag85A, MVA85A, was tested in a Phase 2a 
study in South Africa that included 36 participants with HIV, 12 of whom also had latent Mtb infection. 
The trial showed that while the vaccine stimulated Ag85A-specific polyfunctional T-cell responses in 
people with HIV, the responses were lower than in HIV uninfected peers8. Similar to M72/AS01E studies, 
people with HIV on ART who received MVA85A had more robust and durable CD4+ T-cell responses than 
ART naïve people with HIV9, suggesting ART helps restore antigen-specific memory T-cell responses in 
people with HIV. A larger Phase 2 study (including 650 people with HIV) demonstrated that while 
MVA85A-induced cellular responses were similar to those previously reported, there was no evidence of 
efficacy in preventing Mtb infection or TB disease10. The same vaccine also failed to show POD in infants 
without HIV11.  

Key message: MVA85A POD vaccination of people with HIV was safe with durable cellular responses, 
which were lower than among HIV uninfected participants. This vaccine was not efficacious.  



 
Aeras-402 
The other viral vectored TB vaccine tested in ART naïve people with HIV, Aeras-402, is an adenovirus 
(Ad)35-based regimen containing Ag85A, Ag85B and TB10.4. The vaccine stimulated polyfunctional CD4+ 
T cells and, to a lesser extent, Ag85B specific CD8+ T cells, neither of which persisted through 6 
months12. The authors speculated that because CD8+ T-cell responses were so much lower than in HIV 
uninfected persons, HIV-mediated immune dysfunction was likely responsible for dampening that 
response.  

Key message: Aeras-402 vaccination of people with HIV was safe, with non-durable cellular responses 
that were lower than responses in HIV-uninfected persons. 

 
Whole cell/live attenuated vaccines 

DAR-901 (M. obuense) 
As previous exposure to non-tuberculosis mycobacteria can provide some protection against 
subsequent acquisition of Mtb13,14, M. obuense has been utilized as an inactivated whole cell vaccine in 
several studies15-17. The Phase 3 DarDar trial tested M. obuense given as a series of five immunizations to 
approximately 2000 people with HIV with no evidence of active TB. The primary endpoint was 
disseminated TB with definite TB as a secondary endpoint. The trial was terminated early due to a DSMB 
recommendation for two reasons: accrual of disseminated TB cases (the primary endpoint) was slow 
and the vaccine showed 39% protection against definite TB, a secondary endpoint17. Characterization of 
CD4+ T-cell and antibody responses to M. obuense lysate showed that while the vaccine was indeed 
immunogenic, no correlates of protection were identified15. More recently, a scalable manufacturing 
version of the M. obuense vaccine was given to both persons with and without HIV as a 3-dose regimen 
and demonstrated acceptable safety as well as Mtb cell lysate-induced IFN-γ and lipoarabinomannan 
antibody responses three months after the final vaccination16.  

Key message: DAR-901 POD vaccination of people with HIV was safe, with durable immune responses, 
and 39% efficacy for prevention of pulmonary TB. 

 
RUTI  
The RUTI vaccine, which is a polyantigenic liposomal product containing detoxified fragmented Mtb 
cells, was tested in a dose response POD/POR Phase 2 trial in latently Mtb-infected people with and 
without HIV in 2014. The RUTI vaccine did elicit some safety concerns, mainly skin reactions and local 
nodules at the site of vaccination that were considered mild in intensity18. The vaccine induced 
polyantigenic responses in people with HIV; however, IFN-γ production was not boosted after the 
second dose.  

Key message: RUTI POD/R vaccination had some safety concerns, with non-boosted cellular 
responses; IFN-γ responses were lower in people with versus those without HIV.  

 
 

 

 

 

 



Agenda for Developing a TB Vaccine Roadmap for People with HIV 

 

TB Vaccine Working Group Chairs: 

Gavin Churchyard, MBBCh, MMed, FCP, PhD 
The Aurum Institute for Health Research 
 
Amita Gupta, MD, MHS 
Johns Hopkins University 
 
James Kublin, MD, MPH 
Fred Hutchinson Cancer Research Center 
 

What is the Developing a TB Vaccine Roadmap for People with HIV meeting series:  

The goal of the six-session virtual meeting series is to develop a roadmap for TB vaccine research for 
people living with HIV, which will outline the current TB vaccine landscape and determine where TB 
vaccine research is headed. Based on the discussions throughout the meeting series, a final report will 
be produced to outline the final consensus statements and roadmap.  

 

Who: 

The meeting will be held in partnership with NIH/DAIDS. Attendees will include representatives from 
various organizations including members of the Cross-Network TB Vaccine Working Group, 
representatives from the WHO, stringent and local regulators (FDA, EMA, SA), vaccine manufacturers 
and community members. 

 

Session Guiding Questions: 

Each session will present guiding questions that are to be answered in the final roadmap document. 
These questions are to provide a framework for what the most important aspects of the session need to 
be addressed in the final consensus report. 

 

A YouTube link to the video recording is provided for each session. 

 

 

 

 

 

 

 

 



Session 1: Introduction & Epidemiology 

Friday, January 22, 2021, 9:00 AM – 11:00 AM EST - https://youtu.be/I3G3AUvq9GY   

9:00 

Welcome & Opening Remarks 
 
 
 
 
Purpose of the Meeting Series 
 
Network Leadership Opening Remarks 
 

Gavin Churchyard, MBBCh, MMed, FCP, PhD 
Amita Gupta, MD, MHS 
James Kublin, MD, MPH 
Sarah Read, MD 
 
Gavin Churchyard 
 
ACTG: Joseph Eron, MD 
HVTN: Glenda Gray, MBBCH, FCPAED (SA)  
IMPAACT: Sharon Nachman, MD 

9:30 Introduction to TB Epidemiology in PLWHIV Amita Gupta 

9:35 
The Potential Epidemiological Impact of New and 
Repurposed TB Vaccines 

Richard White, BSc, MSc, PhD 
 

10:05 
Tuberculosis Epidemiology in Children and Impact 
of HIV 

Anneke Hesseling, MBChB, MSc, PhD 

10:35 Discussion/Q&A 

 

Guiding Questions: 

• What are the key populations (age and region, based on incidence) that need to be targeted to 
have the greatest impact? 

• What are the gaps in modeling the TB vaccines that remain? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://youtu.be/I3G3AUvq9GY


Session 2: TB Vaccine Landscape 

Tuesday, January 26, 2021, 9:00 AM – 11:00 AM EST - https://youtu.be/1OWpIRJVTJ8   

9:00 Welcome  Gavin Churchyard 

9:05 
Candidate TB vaccines for PLWH – Challenges & 
Opportunities 

Mark Hatherill, MD, MB ChB, 
MMEDED 

9:25 TB Vaccine R&D Roadmap: Focus on PLWH Frank Cobelens, MD MSc PhD 

9:45 Regulatory Considerations Sheral Patel, MD 

10:05 
Centering People Living with HIV in TB Vaccine Research: A 
Community and Civil Society Perspective 

Mike Frick, MSc 

10:25 Ethical Considerations Theodore Bailey, MD, JD, MA 

10:45 Discussion/Q&A 

 

Guiding Questions: 

TB vaccine pipeline 

• Which candidate TB vaccines should be developed for use in HIV-infected infants and children? 

• Which candidate TB vaccines should be developed for use in HIV-infected adolescents and 
adults? 

TB vaccine roadmap 

• What are the immunologic correlates of protection in PLWH exposed/infected with Mtb?  

• Are combined TB preventive therapy (TPT) and vaccine strategies superior to either vaccination 
or TPT alone in PLWH for prevention of Mtb infection and disease? 

Regulatory perspective 

• How can TB vaccine developers collaborate with regulatory agencies for a specific product? 

• How can regulatory agencies contribute to broader discussions for TB vaccine development such 
as clinical trial design considerations? 

Community perspective 

• How can we ensure PLHIV and their representatives are meaningfully consulted in the design, 
conduct, and dissemination of findings from TB vaccine trials?  

• How can we build the capacity of PLHIV and their representatives to meaningfully engage in TB 
vaccine research, building on successful experiences from HIV vaccine research participation and 
advocacy?  

• What can be done to mainstream the earlier inclusion of PLHIV in the clinical development 
pathway of new TB vaccines?   

Ethics perspective 

• What ethically salient benefits and harms may be distributed among stakeholder groups (and 
which stakeholders groups?) by particular Tuberculosis vaccine trial designs? By particular 
overarching  portfolios of Tuberculosis prevention research? 

https://youtu.be/1OWpIRJVTJ8


• What dilemmas or disparities in the distribution of such benefits and harms may arise from 
choices between particular study designs or between particular research portfolios? 

• To which aspects and effects of Tuberculosis vaccine research is the ethical norm of Equity 
directly applicable? 

• What, if any, ethical considerations and research priorities for TB vaccine research arise from a 
point of overlapping consensus between International Human Rights (UDHR+ICCPR+Siracusa 
principles), Bioethical principles(e.g. Kass "An Ethics Framework for Public Health" AJPH 2001), 
and common legal standards for public health laws (e.g. Gostin Public Health Law: Power Duty 
Restraint) regarding the joint HR/ethical/legal imperative of promoting public health objectives 
(such as TB control) through Least Restrictive Means? 

• What role can the design of a TB vaccine research agenda have in promoting or carrying forward 
the joint HR/ethical/legal mandate that TB control be carried out by the Least Restrictive 
Means? 

• Do disparities in access to participation in TB vaccine trials stand to cause or worsen disparities 
in other ethically salient dimensions of human wellbeing? (for instance Agency? Association? 
Respect? (see Bailey et al. "Investing in Justice: Ethics, Evidence, and the Eradication Investment 
Case for Lymphatic Filariasis and Onchocerciasis" AJPH 2015)) 

• What is the ethical significance of the relative urgency and the relative timing or timeliness of TB 
vaccine trials for People Living with HIV as compared to the general population or other special 
populations at risk for TB? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Session 3: Basic Translational Science 

Monday, February 1, 2021, 12:00 PM – 2:00 PM EST - https://youtu.be/td2_mDas7So  

12:00 Welcome  James Kublin 

12:05 
Immune Correlates and Mechanisms of Protection 
Following Intravenous BCG in Non Human Primates 

Robert Seder, MD 

12:25 BCG SIV & what hasn’t worked Joanne Flynn, PhD 

12:45 
MTB SIV & how to use preclinical models to answer 
questions and what are the gaps? 

Jyothi Rengarajan, PhD 
Deepak Kaushal, PhD 

1:05 Preclinical Discussion/Q&A 

1:25 
First in Human and Experimental Medicine Studies in 
PLWH 

Willem Hanekom, MB, CHB, DCH, 
FCP 

1:35 M72/AS01E in PLWH Alexander Schmidt, MD, PhD 

1:45 Experimental Medicine Discussion/Q&A 

 

Guiding Questions: 

Mechanisms of protection 

• Is there a defined set of antigen(s) for mediating protection? 

• In addition to CD4 T cells, is there also a role for vaccine elicited CD8 T cells for mediating 
protection? 

• Can other routes of immunization other than ID or IM be considered for improving the 
frequency of T cells in the lining? 

• Are current NHP models predictive of vaccine efficacy in IGRA negative individuals? 

Preclinical 

• What factors need to be considered for vaccinating HIV+ persons? Does ART make a difference 
in vaccine “take”? What about undetected HIV during vaccination? 

• Are the immune mechanisms of protection against TB the same in HIV+ vs HIV- individuals? 

Experimental medicine 

• What data is needed to enable the next generation of vaccine candidates to be developed more 
efficiently and to be de-risked earlier?  

• How can ongoing correlates of risk and correlates of protection work inform antigen discovery 
(and vice versa)? 

• Would acceleration of testing of TB vaccines in PLWH be possible? 

• How are correlates of protection and experimental medicine studies applicable in PLWH? 

Later phase studies 

• What are the advantages & disadvantages of more relaxed vs more restricted eligibility criteria 
(viral load, history of TB, etc.) for PLWH in Phase 3? 

• What data in PLWH is needed to inform a risk/benefit analysis following Phase 3? 

 

https://youtu.be/td2_mDas7So


Session 4: Laboratory Considerations and Infant and Pediatric Populations 

Monday, February 8, 2021, 11:00 AM – 1:00 PM EST - https://youtu.be/C7XNXPnEGwA  

11:00 Welcome  Amita Gupta 

11:05 Biomarkers and Correlates of Protection 
Thomas Scriba, PhD, MSc 
Elisa Nemes, PhD 

11:35 Immunogenicity Erica Andersen-Nissen, PhD 

12:00 HIV Considerations for TB Vaccine Trials Alan Landay, PhD 

12:10 Microbiological Assessments Susan Dorman, MD 

12:20 Laboratory Readiness Grace Aldrovandi, MD 

12:30 
Infant and Pediatric Populations – IMPAACT  
Key Lab Assays 

Lisa Cranmer, MD 
Cheryl Day, PhD 

12:50 Discussion/Q&A 

 

Guiding Questions: 

Biomarkers & correlates of protection 

• Which is the minimum set of standardized samples that should be collected to measure 
immunogenicity and CoR/CoP? 

• Which additional samples should be collected to measure baseline predictors of vaccine take 
and protection specifically in PLWH? 

• Do CoR/CoP differ in PLWH compared to uninfected individuals? 

• Do we expect non-specific effects of candidate TB vaccines to be different or affect HIV-specific 
immunity in PLWH? 

Immunogenicity 

• What are the key immunogenicity responses and assays that need to be measured to assess TB 
vaccines? What special considerations are there for PLHIV? 

• What are desired laboratory-based secondary and exploratory end points for immunogenicity? 
Safety? informing correlates? 

Microbiological assessments 

• Which are the minimum laboratory and clinical requirements to measure endpoints for TB 
vaccine trials? 

• How do we deal with SARS-Cov2 and other co-morbidities? 

Laboratory considerations 

• What laboratory assays are required to be done in CLIA or equivalent certified labs? 

• Laboratory assays relevant to screening for TB vaccines in PLHIV? Different for 
POI/POD/therapeutic vaccines? Age groups?  LTBI status/inflammatory status/Microbiologic? 

• How to deal with stratification of TB infection? 

 

 

https://youtu.be/C7XNXPnEGwA


Session 5: Indications and Clinical Trial Designs  

Wednesday, February 17, 2021, 9:00 AM – 11:00 AM EST - https://youtu.be/VIjm2XkGeD4  

9:00 Welcome  Gavin Churchyard 

9:05 Standard of Care Lele Rangaka, MBChB, PhD 

9:25 Trial Endpoints Alberto Garcia-Basteiro, MD, PhD 

9:45 Trial Designs Andrew Fiore-Gartland, PhD 
Robin Mogg, PhD, MS 

10:10 Safety Considerations Vidya Mave, MD, TM, MPH 

10:30 Discussion/Q&A 

 
Guiding Questions: 

SoC in TB vaccine trials 

• How far should provision of SoC for TB prevention go in vaccine trials? Is TPT alone enough? 

• Are combined TB preventive therapy (TPT) and vaccine strategies superior (or non-inferior) to 
either vaccination or TPT alone in PLWH for prevention of Mtb infection and disease? 

• What are the ethical, regulatory, and clinical prerequisites for a superiority trial of a TB vaccine 
vs placebo (no TPT) in PLWH? 

Trial endpoints 

• Are we using the optimal efficacy endpoints for phase IIb/III TB vaccine trials? 

• Regarding TB vaccine endpoints, what considerations are relevant in trials including PLHIV?  

Trial design and statistical perspectives 

• What lessons can be learned from planned and ongoing TB and COVID vaccine trials that include 
PLWHIV? 

• Beyond inclusion in trials, what should be done to ensure timely development of an efficacious 
TB vaccine for PLWHIV? 

TB vaccines: balancing risks versus benefits in PLWH 

• What TB vaccine candidates favor risks versus benefits balance among PLWH? 

• Would safety data from Phase I/II trials for PLWH and/ or immune reconstitution give 
confidence to include PLWH in Phase III trials for its ultimate roll-out? 

 

 

 

 

 

 

 

 

https://youtu.be/VIjm2XkGeD4


Session 6: Developing a Consensus Statement & Wrap Up  

Wednesday, February 24, 2021, 11:00 AM – 1:00 PM EST 

11:00 Welcome  James Kublin 

11:05 Building a Consensus Statement Discussion 
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