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COVID-19 vaccination 
and HIV-1 acquisition
Susan P Buchbinder and colleagues1 
express concern that COVID-19 
vaccines utilising replication-defective 
adenovirus vectors of human serotype 
5 (HAdV-5) might increase the risk of 
HIV-1 acquisition. Such concern has 
prompted hesitancy to deploy available, 
safe, and efficacious adenovirus-based 
COVID-19 vaccines in countries with 
high HIV-1 incidence.
Currently, two COVID-19 vaccines 
use HAdV-5 vectors, the first being 
Sputnik V developed by the Gamaleya 
Research Institute (Moscow, Russia), 
which consists of an HAdV-5 vector 
boost given after priming with an 
adenovirus vector of human serotype 
26 (HAdV-26), and the other being 
the CanSino Biologics product 
(Tianjin, China), which uses two 
sequential doses of an HAdV-5-
vectored vaccine. Other COVID-19 
vaccines employ different adenovirus 
serotypes—the single-dose vaccine 
from Janssen uses an HAdV-26 vector 
and the vaccine from AstraZeneca 
uses the same chimpanzee-derived 
adenovirus vector for each of the two 
doses. 

Concern about the use of HAdV-5 
vectors for mass vaccination stems from 
Merck’s phase IIb STEP and Phambili 
AIDS vaccine trials in North, central, and 
South America, Australia, and South 
Africa in 2007–08. These trials tested 
three doses of an HAdV-5 vector carrying 
HIV-1 gag/pol/nef genes. The vaccine 
was administered to individuals at high 
risk for HIV-1 infection and showed 
little efficacy, together with a small but 
significant and sustained increase in 
HIV-1 infections in a subset of men who 
were not circumcised and had baseline 
titres of more than 1:200 of HAdV-
5-specific neutralising antibodies.2–4 
By contrast, a follow-up AIDS vaccine 
trial using a DNA prime followed by 
an HAdV-5 boost with constructs that 
carried gag/pol/nef and env of HIV-1 in 
circumcised, homosexual men, negative 
at baseline for HAdV-5 neutralising 

antibodies, showed no increase in 
HIV-1 acquisition rates.5 It was also 
shown that previous infection with 
HAdV-5 does not, of itself, increase 
vulnerability to HIV-1,6 nor does a live 
HAdV-4/7 vaccine, which has been 
given orally since the 1970s to US army 
recruits.7 Furthermore, no increase in 
HIV-1 infection rates was reported for 
the HAdV-26 COVID-19 vaccine during 
large-scale trials8 or in widespread use 
following emergency authorisation. 

High prevalence rates of neutralising 
antibodies to both HAdV-5 and 
HAdV-26 have been reported among 
people residing in some countries 
of sub-Saharan Africa,9 and several 
hypotheses have been formulated 
to explain why immunisation with 
HAdV-5 vectors might render men with 
pre-existing neutralising antibodies 
to this virus more susceptible to 
HIV-1 infection. It was speculated 
that adenovirus-specific neutralising 
antibodies complex the vaccine vector 
to Fc receptors on dendritic cells, 
resulting in activation of CD4+ T cells, 
which then become more susceptible 
to HIV-1 infection.10 This interpretation 
is unlikely as the adenovirus vectors 
bind not only serotype-specific 
neutral ising antibodies, but also the 
even more prevalent non-neutralising 
antibodies, which are highly cross-
reactive between different human and 
chimpanzee adenovirus serotypes.11 
Alternatively, T cells specific to 
antigens of the HAdV-5 vector were 
held responsible. 

In support of this view, it was shown 
that HAdV-5-specific CD4+ T cells 
are particularly sensitive to HIV-1 
infection,12 leading to the hypothesis 
that humans with high neutralising 
antibody titres to HAdV-5 develop 
high frequencies of HAdV-5-specific 
CD4+ T cells. These CD4+ T cells, it was 
postulated, would migrate to the 
genital tract and the rectal mucosa, 
thereby increasing numbers of HIV-1 
susceptible cells at the ports of viral 
entry. However, T cells cross-react 
between different human-origin 
and chimpanzee-origin adenovirus 

serotypes.13 Thus, if the increased 
HIV-1 acquisition in the STEP and 
Phambili trials was indeed caused by 
adenovirus-specific T cells, it should 
not have been specific to HAdV-5 and 
should also affect other adenovirus 
vector vaccines, including Janssen’s 
HAdV-26-based COVID-19 vaccines or 
AstraZeneca’s chimpanzee adenovirus 
vector product. Moreover, a T cell-
based effect should not correlate to 
baseline titres of HAdV-5 neutralising 
antibodies, as these do not predict 
frequencies of HAdV-5-specific CD4+ 
T cells.14 Others have argued that 
any vaccine that increases activated 
CD4+ T cells will promote HIV-1 
infection.15 Perhaps, more pertinently, 
one study showed that individuals 
with high baseline HAdV-5-specific 
neutralising antibody titres, who 
became infected with HIV during the 
STEP trial, had a qualitatively different 
antibody response to adenovirus at 
baseline compared with individuals 
who remained uninfected, leading the 
authors to conclude that they were 
immunologically less responsive, and, 
thereby, more susceptible to infections 
regardless of the vaccine.16 

In the end, we still do not know what 
caused the slightly increased HIV-1 
infection rates in HAdV-5 seropositive 
men in the STEP and Phambili trials. 
However, it is important to note that 
the increase in HIV-1 infection in these 
studies was only observed in very small 
numbers of individuals.2,4 

To date, more than 7·2 billion doses 
of COVID-19 vaccines have been given 
to over 3·1 billion humans, many of 
whom have received adenovirus vector 
vaccines, which have some advantages 
over mRNA-based products. In 
particular, they can be formulated 
for prolonged storage at 4oC and are 
among the most affordable COVID-19 
vaccines, facilitating deployment 
in resource-poor countries. Rare 
serious adverse events have been 
reported after immunisations with 
the AstraZeneca or Janssen vaccines, 
most notably cerebral venous sinus 
thrombosis with thrombocytopenia 



Correspondence

e35 www.thelancet.com   Vol 399   April 9, 2022

5 Hammer SM, Sobieszczyk ME, Janes H, et al. 
Efficacy trial of a DNA/rAd5 HIV-1 preventive 
vaccine. N Engl J Med 2013; 369: 2083–92.

6 Curlin ME, Cassis-Ghavami F, Magaret AS, et al. 
Serological immunity to adenovirus 
serotype 5 is not associated with risk of HIV 
infection: a case-control study. AIDS 2011; 
25: 153–58.

7 Fauci AS, Marovich MA, Dieffenbach CW, 
Hunter E, Buchbinder SP. Immunology. 
Immune activation with HIV vaccines. Science 
2014; 344: 49–51.

8 Herper M. Johnson & Johnson’s HIV vaccine 
fails first efficacy trial. 2021. https://www.
statnews.com/2021/08/31/first-efficacy-trial-
of-johnson-johnsons-hiv-vaccine-fails 
(accessed Aug 31, 2021).

9 Chen H, Xiang ZQ, Li Y, et al. Adenovirus-based 
vaccines: comparison of vectors from three 
species of adenoviridae. J Virol 2010; 
84: 10522–32.

10 Perreau M, Pantaleo G, Kremer EJ. Activation of 
a dendritic cell-T cell axis by Ad5 immune 
complexes creates an improved environment 
for replication of HIV in T cells. J Exp Med 2008; 
205: 2717–25.

11 Xiang Z, Gao G, Reyes-Sandoval A, et al. Novel, 
chimpanzee serotype 68-based adenoviral 
vaccine carrier for induction of antibodies to 
a transgene product. J Virol 2002; 76: 2667–75.

12 Auclair S, Liu F, Niu Q, et al. Distinct 
susceptibility of HIV vaccine vector-induced 
CD4 T cells to HIV infection. PLoS Pathog 2018; 
14: e1006888.

13 Hutnick NA, Carnathan D, Demers K, 
Makedonas G, Ertl HCJ, Betts MR. 
Adenovirus-specific human T cells are 
pervasive, polyfunctional, and cross-reactive. 
Vaccine 2010; 28: 1932–41.

14 Hutnick NA, Carnathan DG, Dubey SA, et al. 
Baseline Ad5 serostatus does not predict Ad5 
HIV vaccine-induced expansion of 
adenovirus-specific CD4+ T cells. Nat Med 
2009; 15: 876–78.

15 Tenbusch M, Ignatius R, Temchura V, et al. Risk 
of immunodeficiency virus infection may 
increase with vaccine-induced immune 
response. J Virol 2012; 86: 10533–39.

16 Cheng C, Wang L, Gall JGD, et al. Decreased 
pre-existing Ad5 capsid and Ad35 neutralizing 
antibodies increase HIV-1 infection risk in the 
Step trial independent of vaccination. PLoS One 
2012; 7: e33969.

17 Logunov DY, Dolzhikova IV, Shcheblyakov DV, 
et al. Safety and efficacy of an rAd26 and rAd5 
vector-based heterologous prime-boost 
COVID-19 vaccine: an interim analysis of 
a randomised controlled phase 3 trial in Russia. 
Lancet 2021; 397: 671–81.

18 González S, Olszevicki S, Salazar M, et al. 
Effectiveness of the first component of 
Gam-COVID-Vac (Sputnik V) on reduction of 
SARS-CoV-2 confirmed infections, 
hospitalisations and mortality in patients 
aged 60-79: a retrospective cohort study in 
Argentina. EClinicalMedicine 2021; 40: 101126.

19 AlQahtani M, Bhattacharyya S, Alawadi A, et al. 
Morbidity and mortality from COVID-19 post-
vaccination breakthrough infections in 
association with vaccines and the emergence 
of variants in Bahrain. Research Square 2021; 
published online Aug 21. https://doi.
org/10.21203/rs.3.rs-828021/v1. 

DML, DAO, WB, EM, CC, and HCJE are former unpaid 
advisers to the Gamaleya Research Institute, 
Moscow, Russia. DML is on the advisory boards of 
and does ad hoc consultancy for Accelerate, 
Antabio, Centauri, Entasis, Meiji, Menarini, 
Mutabilis, Nordic, Paion, ParaPharm, Pfizer, QPEX, 
Shionogi, Summit, TAZ Corporation, VenatoRx, 
Wockhardt, Sumitovant and Zambon; and delivers 
paid lectures for bioMérieux, Beckman Coulter, 
Cardiome, GSK, Hikma, Merck/MSD, Menarini, 
Nordic, Perkin Elmer, and Shionogi. DML has 
relevant shareholdings or options with Dechra, 
GSK, Merck, and Pfizer, amounting to less than 10% 
of portfolio value. DML also has nominated 
holdings in Arecor, Avacta, Diaceutics, Evgen, 
Genedrive, Poolbeg, Renalytics AI, Synairgen, and 
Trellus (all with research and products pertinent to 
medicines or diagnostics) through Enterprise 
Investment Schemes but has no authority to trade 
these shares directly. HCJE has equity in Virion 
Therapeutics and serves as a consultant to Biogen, 
Takeda, Ring Therapeutics, Freeline, and Regenxbio. 
DYL and IVD report patents for a Sputnik V 
pharmaceutical agent and its method of use to 
prevent COVID-19. All other authors declare no 
competing interests. 

Denis Y Logunov, David M Livermore, 
David A Ornelles, Wibke Bayer, 
Ernesto Marques, Cecil Czerkinsky, 
Inna V Dolzhikova,*Hildegund CJ Ertl
ertl@wistar.org

NF Gamaleya National Research Centre for 
Epidemiology and Microbiology, Moscow, Russia 
(DYL, IVD); Norwich Medical School, University of 
East Anglia, Norwich, UK (DML); Department of 
Microbiology and Immunology, Wake Forest 
School of Medicine, Winston-Salem, NC, USA 
(DAO); Institute for Virology, University Hospital 
Essen, University Duisburg-Essen, Essen, Germany 
(WB); Fundação Oswaldo Cruz - FIOCRUZ, 
Instituto Aggeu Magalhães-IAM, Department of 
Virology and Experimental Therapeutics, Recife, 
Brazil (EM); University of Pittsburgh, School of 
Public Health, Department of Infectious Diseases, 
Pittsburgh, PA, USA (EM); CNRS, INSERM, Institut 
de Pharmacologie Moleculaire et Cellulaire, 
Université Nice Sophia Antipolis, Nice, France 
(CC); Wistar Institute, Philadelphia, PA 19104, 
USA (HCJE)

1 Buchbinder SP, McElrath MJ, Dieffenbach C, 
Corey L. Use of adenovirus type-5 vectored 
vaccines: a cautionary tale. Lancet 2020; 
396: e68–69.

2 Buchbinder SP, Mehrotra DV, Duerr A, et al. 
Efficacy assessment of a cell-mediated 
immunity HIV-1 vaccine (the Step Study): 
a double-blind, randomised, placebo-
controlled, test-of-concept trial. Lancet 2008; 
372: 1881–93.

3 McElrath MJ, De Rosa SC, Moodie Z, et al. HIV-1 
vaccine-induced immunity in the test-of-
concept Step Study: a case-cohort analysis. 
Lancet 2008; 372: 1894–905.

4 Gray GE, Allen M, Moodie Z, et al. Safety and 
efficacy of the HVTN 503/Phambili study of a 
clade-B-based HIV-1 vaccine in South Africa: a 
double-blind, randomised, placebo-controlled 
test-of-concept phase 2b study. Lancet Infect 
Dis 2011; 11: 507–15.

and Guillain-Barré syndrome, but 
not one of the COVID-19 vaccines 
has been linked to increased rates of 
HIV-1 acquisition in the billions of 
vaccine recipients. 

Nonetheless, in October, 2021, 
South Africa and Namibia suspended 
the use of Sputnik V over concerns 
that it might increase male vaccinees’ 
susceptibility to HIV-1 infection. This 
suspension was made despite the fact 
that Sputnik V underwent extensive 
clinical testing and was found to be 
safe and highly effective in preventing 
disease, hospitalisations, or death due 
to COVID-19,17–19 and is now being 
used in 70 countries. At present, no 
trial or empirical evidence suggests 
that Sputnik V, or any other COVID-19 
vaccine, increases susceptibility to 
HIV-1 infection. Spain, Belgium, 
and Italy have implemented age-
related or sex-related target groups 
for individual COVID-19 vaccines to 
minimise very rare adverse events 
observed upon emergency-use 
authorisation, notably cerebral 
venous sinus thrombosis in young 
women after immunisation with 
the adenovirus-based AstraZeneca 
and Janssen vaccines, or myocarditis 
in young men after immunisation 
with Moderna’s mRNA COVID-19 
vaccine. Similarly, recommending a 
target group for adenovirus-based 
vaccines in countries with high HIV-
1 prevalence could be an option for 
regulatory bodies to take the most 
prudent and cautious path. The 
individual patient’s age and self-
reported sexual behaviours that 
contribute to personal HIV-1 risk could 
be considered in vaccine allocation. 

Due vigilance and monitoring 
of adverse events, including HIV-1 
infection rates, are absolutely crucial 
in the pandemic response and the roll-
out of vaccines, but still, we would urge 
global health authorities to license 
and distribute any efficacious and safe 
vaccines that are available especially 
while access to COVID-19 vaccines 
in low-income countries remains 
insufficient.
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