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Abstract
Introduction: The International AIDS Society convened a multidisciplinary committee of experts in December 2020 to provide
guidance and key considerations for the safe and ethical management of clinical trials involving people living with HIV (PLWH)
during the SARS-CoV-2 pandemic. This consultation did not discuss guidance for the design of prevention studies for people
at risk of HIV acquisition, nor for the programmatic delivery of antiretroviral therapy (ART).
Discussion: There is strong ambition to continue with HIV research from both PLWH and the research community despite
the ongoing SARS-CoV-2 pandemic. How to do this safely and justly remains a critical debate. The SARS-CoV-2 pandemic con-
tinues to be highly dynamic. It is expected that with the emergence of effective SARS-CoV-2 prevention and treatment strate-
gies, the risk to PLWH in clinical trials will decline over time. However, with the emergence of more contagious and poten-
tially pathogenic SARS-CoV-2 variants, the effectiveness of current prevention and treatment strategies may be compromised.
Uncertainty exists about how equally SARS-CoV-2 prevention and treatment strategies will be available globally, particularly
for marginalized populations, many of whom are at high risk of reduced access to ART and/or HIV disease progression. All
of these factors must be taken into account when deciding on the feasibility and safety of developing and implementing HIV
research.
Conclusions: It can be assumed for the foreseeable future that SARS-CoV-2 will persist and continue to pose challenges to
conducting clinical research in PLWH. Guidelines regarding how best to implement HIV treatment studies will evolve accord-
ingly. The risks and benefits of performing an HIV clinical trial must be carefully evaluated in the local context on an ongoing
basis. With this document, we hope to provide a broad guidance that should remain viable and relevant even as the nature of
the pandemic continues to develop.
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1 INTRODUCT ION

In January 2020, a novel coronavirus, the severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), was identified
as the causative agent of COVID-19 disease [1]. The World
Health Organization (WHO) declared SARS-CoV-2 infection
a pandemic on 11 March 2020 [2]. As of December 2021,
there have been an estimated 280 million confirmed cases of
COVID-19, including over 5.4 million deaths globally [3], with
an estimated infection fatality ratio approaching 1.15% (0.78–
1.79 95% CI) [3–5]. Infection with the alpha variant of SARS-
CoV-2 may also have a higher risk of mortality (mortality haz-
ard ratio 1.64 [1.32–2.04 95% CI]) [6]. Evidence suggests
that there is a higher risk of infection with the Delta variant
[7–10], and the rapid spread of the Omicron variant, which
was first reported in South Africa in November 2021 and has

since been identified in multiple other countries, raises signif-
icant concerns for its increased transmissibility [11,12].

The COVID-19 pandemic has had a significant impact on
people living with HIV (PLWH) as a result of the global disrup-
tion to HIV services and programs [13]. Many risk factors for
severe COVID-19 are over-represented among PLWH. Severe
COVID-19 has been associated with older age (>60 years),
male sex and the presence of co-morbidities (such as cardio-
vascular disease, renal disease, hypertension, diabetes, obe-
sity, ongoing cancer and recent organ recipients) [14]. Other
important risk factors for more severe disease are poverty,
poor housing and being a member of ethnic minority popula-
tions [14].

Evidence suggests that PLWH on successful antiretrovi-
ral therapy (ART) may be at an increased risk of COVID-19
acquisition, although the interplay of socio-economic status
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and therefore exposure may confound these studies [15,16].
While some studies show that PLWH are not at increased
risk of more severe COVID-19 [16], others report that this
is not always the case [15,17,18]. A systematic review of 22
articles found that HIV may be a risk factor for SARS-CoV-
2 acquisition and severe COVID-19, but residual cofound-
ing of co-morbidities could not be excluded [19–22]. A WHO
report, based on surveillance data from 37 countries between
01 January 2020 and 29 April 2021, demonstrated that
PLWH hospitalized with COVID-19 had an increased risk of
severe disease and in-hospital mortality than people with-
out HIV [23]. For PLWH with severe immunosuppression or
uncontrolled HIV viraemia, fatality rates for COVID-19 remain
uncertain [19,20,24,25], although recent evidence suggests
that these individuals have a higher risk of severe COVID-19
disease [26,27]. Similarly, a higher risk of complications from
COVID-19 has been reported among PLWH with a low CD4+

T cell count nadir prior to ART initiation compared to those
with higher nadirs [28].

While SARS-CoV-2 vaccines provide only limited protec-
tion against acquisition and transmission of infection [29], and
evidence suggests that immunity may wane over time, vac-
cination has been shown to reduce the severity of COVID-
19 disease [30]. SARS-CoV-2 vaccines have been proven to
be safe and effective in PLWH [31–33], and the WHO has
recommended that all PLWH should be prioritized for early
vaccination [34,35]. However, immunogenicity studies suggest
that there may be some differences between HIV-positive
and HIV-negative vaccine recipients [36]. Recent findings of
improved immune responses following a third dose of an
mRNA vaccine in solid organ transplant recipients [37,38] led
to the CDC and WHO recommending a third dose as part of
the primary vaccination schedule for people who have mod-
erate to severe immunocompromise, including people with
advanced or untreated HIV, and further “booster” doses for all
PLWH [39–41]. The recent emergence of the Omicron variant
has led to an upscale in vaccination booster dose programmes
[42], and the likely global endemic future of COVID-19 sug-
gests that booster doses may be required long term.

2 D ISCUSS ION

The SARS-CoV-2 global burden, challenges and responses
have been remarkable, both in financial and human terms.
However, this has also significantly disrupted ongoing and
planned HIV clinical research efforts [43,44], with most tri-
als being paused between March 2020 into 2021. As a result,
an international steering group was virtually assembled by
the International AIDS Society (IAS, see acknowledgements)
to determine key questions for discussion with regard to how
to safely and justly resume HIV clinical research in the con-
text of ongoing SARS-CoV-2 transmission. Two virtual consul-
tations were held on 9 and 17 December 2020. Thirty four
participants were identified for inclusion, of which 22 were
in attendance. A summary document was subsequently circu-
lated for comments to a group of 40 international stakehold-
ers. A position statement was drafted and approved by all par-
ticipants, with an update on 6 October 2021 based on emerg-
ing evidence. The main themes that formed part of both dis-

cussion meetings were reported and informed the outcomes
of the consultation [45].

All recommendations are based on current evidence. The
rapidly changing landscape of the COVID-19 pandemic is
acknowledged and if substantial changes in the pandemic
emerge, the panel will be reassembled to further update the
guidelines.

A high-level summary of recommendations is presented in
Table 1.

2.1 Balancing risk and benefits of HIV research in
the context of COVID-19

It is important to consider the risks and benefits of conduct-
ing versus deferring HIV clinical trials in PLWH during surges
of SARS-CoV-2 infections within a community. As it is likely
that SARS-CoV-2 infection will become endemic and persist in
some manner for years, the consensus reached was that the
development of novel treatment and cure strategies for HIV
must continue.

To determine if HIV trials are safe to resume or open, we
recommend that each study is reviewed and evaluated on
a case-by-case basis, dependent on the type of intervention
planned, background prevalence and incidence of SARS-CoV-
2, local hospital capacity and availability of staffing, as well
as access to SARS-CoV-2 treatment and uptake of a safe and
effective preventative vaccine. It is acknowledged that there
is not equitable access to effective treatment and prophy-
laxis against SARS-CoV-2 infection [47] and, in their absence,
it may not be appropriate to conduct certain trials, such as
those involving an analytical treatment interruption (ATI). In
accordance with international clinical trials delivery guidance,
we recommend that all study stakeholders carefully consider
the potential SARS-CoV-2 risks with the study participants
[48,49].

Each clinical trial should have a current COVID-19 risk mit-
igation plan, clearly outlined in all study-related material and
participant information sheets, including a plan for COVID-19
vaccines. The COVID-19 issues will require robust informed
consent to ensure that study participants are aware of the
implications of acquiring COVID-19 during the research. The
balance of the preservation of trial scientific integrity in order
to retain the capacity to generate meaningful data versus
COVID-19 risk mitigation to ensure the safety and wellbeing
of study participants is key.

2.2 The impact of COVID-19 prophylactic
vaccines on HIV trials

SARS-CoV-2 vaccines are currently available under either full
approval or emergency use. These include mRNA, viral vector,
protein and killed vaccines. Early vaccine studies included a
limited number of PLWH, for example in a phase 3 study of an
adjuvanted protein vaccine (Novavax) in South Africa, 6% of
participants were PLWH [50]. Current recommendations are
for PLWH on ART to be fully vaccinated against SARS-CoV-
2 [34], with no specific preference for an individual vaccine,
although this may well change as further data emerge.

2

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25882/full
https://doi.org/10.1002/jia2.25882


HendersonM et al. Journal of the International AIDS Society 2022, 25:e25882
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25882/full | https://doi.org/10.1002/jia2.25882

Table 1. High-level summary of recommendations

1.1 Balancing risks and benefits of HIV research in the context of COVID-19

Local community SARS-CoV-2 incidence levels and mobility restrictions should be considered before HIV study enrolment. If local infection

rates increase, pausing a study that requires in person study visits may be necessary.

Those at high risk of severe COVID-19 disease, including the presence of co-morbidities, advanced or untreated HIV, should have specific

counselling prior to study enrolment to emphasize two main considerations: the increased risk of acquiring SARS-CoV-2 infection

associated with study visits and intervention; and of the increased of severe COVID-19 disease related to co-morbidities.

1.2 Balancing risks and benefits of HIV research in the context of COVID-19

Local community SARS-CoV-2 incidence levels and mobility restrictions should be considered before HIV study enrolment. If local infection

rates increase, pausing a study that requires in person study visits may be necessary.

Those at high risk of severe COVID-19 disease, including the presence of co-morbidities, advanced or untreated HIV, should have specific

counselling prior to study enrolment to emphasize two main considerations: the increased risk of acquiring SARS-CoV-2 infection

associated with study visits and intervention; and of the increased of severe COVID-19 disease related to co-morbidities.

1.3 The impact of COVID-19 prophylactic vaccines on HIV trials

Access to a WHO-approved SARS-CoV-2 vaccine is recommended before recruitment into an HIV study. Where a vaccine is routinely

available, and based on the most up-to-date booster vaccination advice, deferral of trial entry is recommended until 4 weeks after the

completion of the vaccination series, when optimal immunogenicity and protection are anticipated. This is particularly relevant for trials

that include immunotherapies and/or analytical antiretroviral treatment interruptions (ATIs).

If a SARS-CoV-2 vaccine becomes available during the trial, then whenever possible, immunotherapy that could potentially interfere with an

optimal vaccine response or the initiation of an ATI should be deferred until 4 weeks after the last vaccine dose. The vaccine should be

offered to any study participants already enrolled into the protocol.

Careful evaluation must be applied to any study of interventions that could compromise immune function (e.g. immune activators, immune

modulators, latency-reversing agents and therapeutic HIV vaccines) and that could adversely impact the natural history of COVID-19

and/or response to a COVID-19 vaccine.

1.4 Ethics regarding equitable access to vaccination and vaccination hesitancy

There is a lack of equitable access to effective COVID-19 vaccines globally. Where a SARS-CoV-2-approved vaccine is not routinely available,

it is recommended that the HIV trial investigators offer vaccination prior to study enrolment, in particular for trials that could compromise

immune function and/or include an ATI. For those refusing vaccination, the level of risk related to the study and of severe COVID-19

disease must be carefully considered by all study stakeholders prior to enrolment.

1.5 Study implementation and management

The risk of SARS-CoV-2 acquisition should be mitigated by: (1) the provision of personal protective equipment (PPE) for study participants,

all research and clinical staff and community partners as needed; (2) limitation of the frequency of in-person study visits where feasible;

and (3) the use of remote study visits (telemedicine), electronic consent and study records where feasible and permissible.

Exclusion of active SARS-CoV-2 infection through the offer of SARS-CoV-2 PCR testing is recommended, where available, before enrolment,

at least 72 hours prior to any investigational drug dosing and ATI and at regular intervals throughout the trial period. In some settings,

frequent antigen testing for all study participants may be acceptable, dependent on the study complexity and if an ATI is involved.

Frequency of SARS-CoV-2 testing will be dependent on local incidence patterns.

For potential participants who test positive for SARS-CoV-2 at enrolment, deferral of study enrolment is recommended until proven

SARS-CoV-2 negative or no longer deemed infectious, based on local guidelines. If local guidelines are not available, consider reference to

WHO technical guidance on COVID-19 [46]. A negative SARS-CoV-2 PCR test result should be confirmed immediately prior to any

planned analytical antiretroviral treatment interruptions (ATIs) or the administration of any immunotherapy that might conceivably put a

person at high risk of COVID-related morbidity.

2.2.1 Access and equity to SARS-CoV-2 vaccines

As the number of administered prophylactic SARS-CoV-2 vac-
cine doses continues to grow daily [3], there remains a stark
inequality in access to vaccination worldwide. As of Decem-
ber 2021, only 9.5% of the population in low-income coun-
tries had received at least one dose of a preventative vaccine
versus 66.7% in high-income countries [47]. While interna-
tional efforts aim to increase vaccination coverage worldwide,

through the COVAX alliance and vaccine donations, projec-
tions suggest that many countries may lack substantial levels
of vaccination until 2023 [51]. There are major disparities in
who acquires SARS-CoV-2 and disease severity once infected,
as well as people’s ability to access treatment and prevention
for COVID-19. Given that many of these same trends exist in
PLWH, the overall burden of SARS-CoV-2 will likely prove to
be much higher globally on those with HIV than those without
HIV.
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2.2.2 Emerging SARS-CoV-2 variants

As the pandemic has continued to evolve and new SARS-
CoV-2 variants with increased transmissibility have emerged,
concerns have been raised about the sustained effectiveness
of current vaccines [30,52]. Data are emerging discussing
the efficacy of available vaccines against the new variants
[30,53–56]. New evidence suggests that immunity from pre-
vious infection or two vaccine doses without a booster vacci-
nation may not be effective in preventing infection with the
Omicron variant [57]. Vaccine availability and local variants,
therefore, must be considered if resuming or opening clinical
research.

2.2.3 Timing of vaccines during the conduct of a
clinical trial

Timing of vaccination must be considered prior to resuming
clinical research in PLWH. Ensuring the safety and wellbeing
of study participants and staff while maintaining maximal sci-
entific integrity is key.

Given the experimental nature of interventions, specifically
in cure research, and the potential adverse effects of an ATI,
we recommend here a longer separation between intervention
and/or ATI and receipt of a COVID-19 vaccine of 4 weeks.
Hence, for all HIV ATI interventional or immune modulatory
studies, the consensus recommendation is to delay ATI until
at least 4 weeks post receipt of an approved SARS-CoV-2
vaccine. If SARS-CoV-2 vaccination is not available through
national health systems, the study team should consider vac-
cine provision prior to ATI. This is to ensure adequate pro-
tection against severe COVID-19 disease and avoid any con-
founding of immunogenic effects from the vaccine with the
intervention in question or the risk of inducing viral replica-
tion during an ATI. However, should SARS-CoV-2 booster dos-
ing become recommended during an HIV trial protocol, the
study protocol should be modified to allow for vaccination.
Additionally, influenza vaccination should also be offered to
all PLWH study participants in particular, for studies including
an ATI or immunomodulatory treatments. Guidelines currently
recommend co-administration of SARS-CoV-2 and influenza
vaccines [58].

2.2.4 Novel SARS-CoV-2 treatments

The field of SARS-CoV-2 treatment is rapidly evolving and
new antiviral agents are increasingly being identified and
approved for use as treatment for SARS-CoV-2 [59,60]. The
consideration of drug–drug interactions for ART and any addi-
tional HIV cure strategy must be carefully evaluated in the
context of enrolment into novel SARS-COV-2 treatment trials.

2.3 Ethics of proceeding with those not willing to
receive a COVID-19 vaccine

Vaccination hesitancy may be a barrier to restarting clini-
cal research in PLWH [61,62]. Reasons for hesitancy should
be explored and the protective effect of vaccination, includ-
ing reassuring vaccine safety and efficacy data, shared. We
recommend this should be adapted according to the set-

ting, using data specific to the nationally available vaccines,
explaining in particular the risks and benefits of enrolling
into HIV “cure” trials in this context. Community engage-
ment will be a key component in providing education on the
importance of vaccination to reduce the risk of COVID-19
infection.

The risks and benefits of study enrolment and/or continu-
ing in a study for a participant not willing to receive an avail-
able COVID-19 vaccine must be carefully assessed. For trials
where such a risk–benefit assessment indicates it is appropri-
ate to proceed, there must be a robust informed consent pro-
cess that explicitly includes information about the increased
risks of enrolment in a trial with increased risks of COVID-19
exposure.

2.4 Study implementation and management

Detailed implementation and recommendations for how to
safely continue with HIV clinical research during the ongo-
ing SARS-CoV-2 pandemic are described on the IAS web-
site [45]. In summary, practical considerations should include:
use of telemedicine where practical and feasible; provision of
regular SARS-CoV-2 testing, ideally PCR; limitation of move-
ment of study participants, in particular during local surges of
cases; and access to routinely available SARS-CoV-2 prophy-
lactic vaccinations wherever possible, prior to or during enrol-
ment into an HIV clinical trial [63,64].

2.4.1 SARS-CoV-2 testing

SARS-CoV-2 testing should be offered regularly throughout
the study. Where available, PCR testing is recommended. An
antigen test may be appropriate depending on the complexity
of the study and whether this includes an ATI, local factors,
including availability of tests, infection prevalence and speed
of result [65]. While asymptomatic SAR-CoV-2 antigen test-
ing has a lower sensitivity than PCR (ranging from 52.5% to
69.9%) [66,67], high specificity and negative predictive value
(99.6% and 97.2%, respectively) [67] could adequately screen
asymptomatic carriers in areas where PCR testing is not rou-
tinely available.

2.5 The unknowns

There remain multiple unknown aspects of the interaction
between HIV and SARS-CoV-2 infection that may be incorpo-
rated into future mitigation strategies as data become avail-
able. These include:

∙ The extent to which severe HIV-associated immunosup-
pression or uncontrolled HIV viraemia determines COVID-
19 outcomes

∙ The theoretical effect of COVID-19-related systemic
inflammation on non-AIDS-related mortality

∙ SARS-CoV-2 vaccine immunogenicity and durability in
PLWH

∙ Risk of “long-COVID” among PLWH
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3 CONCLUS IONS

The highly dynamic nature of the COVID-19 pandemic will
likely continue to pose challenges to HIV research. How-
ever, to enable ongoing safe research to proceed for PLWH,
it is key that rational, ethical and pragmatic approaches are
adopted. To facilitate this, close partnerships with communi-
ties, public health authorities and researchers will be criti-
cal, as well as flexibility in study implementation. Ultimately,
we have to anticipate that SARS-CoV-2 will become endemic
globally and booster dosing schedules will be recommended
long term. COVID-19 prevention and risk mitigation strate-
gies will remain a key consideration when implementing future
HIV clinical trials.

We hope this document will provide guidance to safely and
optimally perform HIV-related clinical trials involving PLWH.

Steering group Members

High-level summary of recommendations

Member Institution

Sharon Lewin The Peter Doherty Institute for Infection

and Immunity, The University of

Melbourne and Royal Melbourne Hospital,

Melbourne, Australia

Steve Deeks University of California, San Francisco

(UCSF), San Francisco, USA

Beatriz Mothe IrsiCaixa AIDS Research Institute, HUGTIP,

Badalona, Spain

Sarah Fidler Department of Infectious Disease, Imperial

College London, London, UK

Ian Sanne University of the Witwatersrand,

Johannesburg, South Africa

Beatriz Grinsztejn Fundação Oswaldo Cruz. Rio de Janeiro,

Brazil

Maureen Luba AVAC, Lilongwe, Malawi

Simon Collins i-Base, London, UK

Bridget Haire Kirby Institute, Sydney, Australia

AUTHORS ’ AFF I L IAT IONS

1Department of Infectious Disease, Imperial College London, London, UK;
2IrsiCaixa AIDS Research Institute, HUGTIP, Badalona, Spain; 3FundaçãoOswaldo
Cruz, Rio de Janeiro, Brazil; 4Kirby Institute, Sydney, New South Wales, Australia;
5i-Base, London, UK; 6The Peter Doherty Institute for Infection and Immunity, The
University of Melbourne and Royal Melbourne Hospital, Melbourne, Victoria, Aus-
tralia; 7AVAC, Lilongwe, Malawi; 8University of theWitwatersrand, Johannesburg,
South Africa; 9International AIDS Society, Geneva, Switzerland; 10University of
California, San Francisco (UCSF), San Francisco, California, USA

ACKNOWLEDGEMENTS

The authors would like to thank the contributors to the online consultation:
Pedro Cahn (AG), Kara Chew (USA), Carlos del Rio (USA), Rajesh Gandhi (USA),
Nagalingesawaran Kumarasamy (IND), James McMahon (AUS), Cristina Mussini
(IT), Jean-Pierre Routy (CA), Ole Søgaard (DK), Jeremy Sugarman (US), Jeff Taylor
(US) and Fu-ShengWang (CN).

COMPET ING INTERESTS

The authors have declared no competing interests.

AUTHORS CONTR IBUT IONS

MH and SF drafted the first version of the manuscript. All authors participated in
rounds of discussion and contributed to writing and editing of the manuscript.

DATA AVAILAB I L ITY STATEMENT

Data sharing is not applicable to this article as no new data were created or ana-
lyzed.

REFERENCES

1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from
patients with pneumonia in China, 2019. N Engl J Med. 2020;382(8):727–33.
2. World HealthOrganization (WHO).WHODirector-General’s opening remarks
at the media briefing on COVID-19-11. 2020. [cited 2020 December 15]. Avail-
able from: https://www.who.int/director-general/speeches/detail/who-director-
general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-
2020
3. World Health Organization (WHO). WHO Coronavirus Disease (COVID-19)
Dashboard. 2021 [cited 2021 December 29]. Available from: https://covid19.who.
int/
4. Brazeau NF, Jenks S, Fu H, Whittaker C, Winskill P, et al. Report 34 - COVID-
19 infection fatality ratio estimates from seroprevalence. 2020. [cited 2021 Febru-
ary 16]. Available from: https://www.imperial.ac.uk/mrc-global-infectious-disease-
analysis/covid-19/report-34-ifr/
5. Pota M, Pota A, Sirico ML, Esposito M. SARS-CoV-2 infections and COVID-19
fatality: estimation of infection fatality ratio and current prevalence. Int J Environ
Res Public Health. 2020;17(24):9290.
6. Challen R, Brooks-Pollock E, Read JM, Dyson L, Tsaneva-Atanasova K, Danon
L. Risk of mortality in patients infected with SARS-CoV-2 variant of concern
202012/1: matched cohort study. BMJ. 2021;372:n579.
7. Abdelnabi R, Boudewijns R, Foo CS, Seldeslachts L, Sanchez-Felipe L, Zhang X,
et al. Comparing infectivity and virulence of emerging SARS-CoV-2 variants in Syr-
ian hamsters. EBioMedicine. 2021;68:103403.
8. Ong SWX, ChiewCJ, Ang LW,Mak TM, Cui L, TohMPHS, et al. Clinical and viro-
logical features of SARS-CoV-2 variants of concern: a retrospective cohort study
comparing B.1.1.7 (alpha), B.1.315 (beta), and B.1.617.2 (delta). Lancet North Am
Ed. 2021.
9. Fisman DN, Tuite AR. Evaluation of the relative virulence of novel SARS-
CoV-2 variants: a retrospective cohort study in Ontario, Canada. CMAJ.
2021;193(42):E1619–25.
10. Dagpunar J. Interim estimates of increased transmissibility, growth rate, and
reproduction number of the covid-19 B.1.617.2 variant of concern in the United
Kingdom. medRxiv 2021.06.03.21258293; https://doi.org/10.1101/2021.06.03.
21258293
11. Torjesen I. Covid-19: omicron may be more transmissible than other vari-
ants and partly resistant to existing vaccines, scientists fear. BMJ. 2021;375:
n2943.
12. Karim SSA, Karim QA. Omicron SARS-CoV-2 variant: a new chapter in the
COVID-19 pandemic. Lancet North Am Ed. 2021;398(10317):2126–8.
13. The Global Fund. The Global Fund Results Report 2021. 2021 [cited 2021
November 16]. Available from: https://www.theglobalfund.org/media/11304/
corporate_2021resultsreport_report_en.pdf
14. Docherty AB, Harrison EM, Green CA, Hardwick HE, Pius R, Norman L, et al.
Features of 20133 UK patients in hospital with covid-19 using the ISARIC WHO
Clinical Characterisation Protocol: prospective observational cohort study. BMJ.
2020;369: m1985.
15. Bhaskaran K, Rentsch CT,MacKenna B, Schultze A,Mehrkar A, Bates CJ, et al.
HIV infection and COVID-19 death: a population-based cohort analysis of UK pri-
mary care data and linked national death registrations within the OpenSAFELY
platform. Lancet HIV. 2020;8(1):e24-32
16. Brown LB, Spinelli MA, Gandhi M. The interplay between HIV and COVID-19:
summary of the data and responses to date. Curr Opin HIV AIDS. 2021;16(1):63–
73.
17. Boulle A, Davies M, Hussey H, Ismail M, Morden E, Vundle Z, et al. Risk Fac-
tors for Coronavirus Disease 2019 (COVID-19) Death in a Population Cohort
Study from the Western Cape Province, South Africa. Clinical Infectious Diseases.
2021;73(7):e2005–15. https://doi.org/10.1093/cid/ciaa1198
18. Geretti AM, Stockdale AJ, Kelly SH, Cevik M, Collins S, Waters L, et al. Out-
comes of COVID-19 related hospitalization among people with HIV in the ISARIC
WHO Clinical Characterization Protocol (UK): a prospective observational study.
Clin Infect Dis. 2020;73(7):e2095–106.

5

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25882/full
https://doi.org/10.1002/jia2.25882
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://covid19.who.int/
https://covid19.who.int/
https://www.imperial.ac.uk/mrc-global-infectious-disease-analysis/covid-19/report-34-ifr/
https://www.imperial.ac.uk/mrc-global-infectious-disease-analysis/covid-19/report-34-ifr/
https://doi.org/10.1101/2021.06.03.21258293
https://doi.org/10.1101/2021.06.03.21258293
https://www.theglobalfund.org/media/11304/corporate_2021resultsreport_report_en.pdf
https://www.theglobalfund.org/media/11304/corporate_2021resultsreport_report_en.pdf
https://doi.org/10.1093/cid/ciaa1198


HendersonM et al. Journal of the International AIDS Society 2022, 25:e25882
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25882/full | https://doi.org/10.1002/jia2.25882

19. Waters LJ, Pozniak AL. COVID-19 death in people with HIV: interpret cau-
tiously. Lancet HIV. 2020;8(1):e2–3.
20. Cooper T, Woodward B, Alom S, Harky A. Coronavirus disease 2019
(COVID-19) outcomes in HIV/AIDS patients: a systematic review. HIV Med.
2020;21(9):567–77.
21. Costenaro P, Minotti C, Barbieri E, Giaquinto C, Donà D, et al. SARS-
CoV-2 infection in people living with HIV: a systematic review. Rev Med Virol.
2021;31(1):e2155.
22. Ssentongo P, Heilbrunn ES, Ssentongo AE, Advani S, Chinchilli VM, Nunez JJ,
et al. Epidemiology and outcomes of COVID-19 in HIV-infected individuals: a sys-
tematic review and meta-analysis. Sci Rep. 2021;11(1):6283.
23. World Health Organization (WHO). WHO Global Clinical Platform for
COVID-19. Clinical features and prognostic factors of COVID-19 in people living
with HIV hospitalized with suspected or confirmed SARS-CoV-2 infection. 2021
[cited 2021 November 15]. Available from: https://apps.who.int/iris/bitstream/
handle/10665/342697/WHO-2019-nCoV-Clinical-HIV-2021.1-eng.pdf
24. Tesoriero JM, Swain C-AE, Pierce JL, Zamboni L, Wu M, Holtgrave DR, et al.
COVID-19 outcomes among persons living with or without diagnosed HIV infec-
tion in New York State. JAMANetw Open. 2021;4(2):e2037069.
25. Dandachi D, Geiger G, Montgomery MW, Karmen-Tuohy S, Golzy M, Antar
AAR, et al. Characteristics, comorbidities, and outcomes in amulticenter registry of
patients with HIV and coronavirus disease-19. Clin Infect Dis. 2020;73(7):e1964–
e1972.
26. Shapiro AE, Bender Ignacio RA, Whitney BM, Delaney JA, Nance RM, Bam-
ford L, et al. Factors associated with severity of COVID-19 disease in a multicenter
cohort of people with HIV in the United States, March–December 2020. medRxiv
2021.10.15.21265063; https://doi.org/10.1101/2021.10.15.21265063
27. Nomah DK,, Reyes-Urueña J, Diaz Y, Moreno S, Aceiton J & Bruguera A, et al.
Unsuppressed plasmaHIV-RNA viral load is associatedwith worse COVID-19 out-
comes among people living with HIV. IAS Conference Abstract. IAS Conference
18–21 July 2021. 2021.
28. Di Biagio A, Ricci E, Calza L, Squillace N, Menzaghi B, Rusconi S, et al. Fac-
tors associated with hospital admission for COVID-19 in HIV patients. AIDS.
2020;34(13):1983–5.
29. Eyre DW, Taylor D, Purver M, Chapman D, Fowler T, Pouwels KB, Eyre DW,
Taylor D, Purver M, Chapman D, Fowler T, et al. Effect of Covid-19 Vaccination on
Transmission of Alpha and Delta Variants. N Engl J Med. 2022. https://doi.org/10.
1056/nejmoa2116597
30. Tartof SY, Slezak JM, Fischer H, Hong V, Ackerson BK, Ranasinghe ON, et al.
Effectiveness of mRNA BNT162b2 COVID-19 vaccine up to 6 months in a large
integrated health system in the USA: a retrospective cohort study. Lancet North
Am Ed. 2021;389(10309):1407–16.
31. Woldemeskel BA, Karaba AH, Garliss CC, Beck EJ, Wang KH, Laeyendecker
O, et al. The BNT162b2 mRNA vaccine elicits robust humoral and cellular immune
responses in people living with human immunodeficiency virus (HIV). Clin Infect
Dis. 2021.
32. Frater J, Ewer KJ, Ogbe A, Pace M, Adele S, Adland E, et al. Safety and
immunogenicity of the ChAdOx1 nCoV-19 (AZD1222) vaccine against SARS-CoV-
2 in HIV infection: a single-arm substudy of a phase 2/3 clinical trial. Lancet HIV.
2021;8(8):e474–85.
33. Ruddy JA, Boyarsky BJ, Bailey JR, Karaba AH, Garonzik-Wang JM, Segev DL,
et al. Safety and antibody response to two-dose SARS-CoV-2 messenger RNA vac-
cination in persons with HIV. AIDS. 2021;35(14):2399–401.
34. World Health Organization (WHO). Coronavirus disease (COVID-19):
COVID-19 vaccines and people living with HIV. 2021 [cited 2021 Dec 23].
Available from: https://www.who.int/news-room/q-a-detail/coronavirus-disease-
(covid-19)-covid-19-vaccines-and-people-living-with-hiv
35. World Health Organization (WHO). WHO Global Clinical Platform for
COVID-19. Clinical features and prognostic factors of COVID-19 in people living
with HIV hospitalized with suspected or confirmed SARS-CoV-2 infection. 2021.
36. Contagion Live People living with HIV experience a diminished immune
response to COVID-19 mRNA vaccines. [cited 2021 October 11]. Available from:
https://www.contagionlive.com/view/people-living-with-hiv-diminished-immune-
response-covid-19-mrna-vaccines
37. Hall VG, Ferreira VH, Ku T, IerulloM,Majchrzak-Kita B, ChaparroC, et al. Ran-
domized trial of a third dose ofmRNA-1273 vaccine in transplant recipients. N Engl
J Med. 2021;385(13):1244–6.
38. Kamar N, Abravanel F, Marion O, Couat C, Izopet J, Del Bello A. Three doses
of an mRNA covid-19 vaccine in solid-organ transplant recipients. N Engl J Med.
2021;385(7):661–2.
39. CDC. COVID-19 vaccines for moderately to severely immunocompromised
people. 2021 [cited 2021 October 7]. Available from: https://www.cdc.gov/
coronavirus/2019-ncov/vaccines/recommendations/immuno.html

40. Bar-On YM, Goldberg Y, Mandel M, Bodenheimer O, Freedman L, Kalkstein
N, et al. Protection of BNT162b2 vaccine booster against covid-19 in Israel. N Engl
J Med. 2021;385(15):1393–400.
41. World Health Organization (WHO). Interim recommendations for an
extended primary series with an additional vaccine dose for COVID-19 vaccina-
tion in immunocompromised persons. Interim guidance. 2021 [cited 2021Dec 23].
Available from: https://apps.who.int/iris/bitstream/handle/10665/347079/WHO-
2019-nCoV-Vaccination-SAGE-recommendation-Immunocompromised-
persons-2021.1-eng.pdf?sequence=2&isAllowed=y
42. Centres for Disease Control and Prevention (CDC). COVID-19 vac-
cine booster shots. [cited 2021 Dec 23]. Available from: https://www.cdc.gov/
coronavirus/2019-ncov/vaccines/booster-shot.html
43. AVAC. COVID-19 implications on HIV prevention trials. [cited 2021 October
10]. Available from: https://www.avac.org/covid-19-implications-hiv-prevention-
trials
44. Chenneville T, Gabbidon K, Hanson P, Holyfield C. The impact of COVID-19
on HIV treatment and research: a call to action. Int J Environ Res Public Health.
2020;17(12):4548.
45. International Aids Society (IAS). Mitigation strategies to safely conduct
HIV treatment research in the context of COVID-19. [cited 2021 July 28].
Available from: https://www.iasociety.org/HIV-Programmes/Cross-cutting-issues/
COVID-19-and-HIV/Research-Guidance
46. World Health Organization (WHO). Country & technical guidance —
coronavirus disease (COVID-19). 2021. [cited 2021 December 23]. Avail-
able from: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/
technical-guidance-publications
47. UNDP. Global dashboard for vaccine equity. 2021 [cited 2021 Dec 23]. Avail-
able from: https://data.undp.org/vaccine-equity/
48. AVAC. Good participatory practice: guidelines for biomedical HIV prevention
trials. 2nd ed. 2011.
49. ICH. IntegratedAddendum to ICHE6(R1): guidelines for good clinical practice
E6 (R2). 2016 [cited 2021 October 11]. Available from: https://database.ich.org/
sites/default/files/E6_R2_Addendum.pdf
50. Novavax. Novavax COVID-19 vaccine demonstrates 89.3% efficacy in UK
phase 3 trial [Press release]. 2021.
51. Nature. COVID vaccines to reach poorest countries in 2023 – despite
recent pledges. [cited 2021 October 07]. Available from: https://www.nature.com/
articles/d41586-021-01762-w
52. CevikM, Grubaugh ND, Iwasaki A, Openshaw P. COVID-19 vaccines: keeping
pace with SARS-CoV-2 variants. Cell. 2021;184(20):5077–81.
53. Lopez Bernal J, AndrewsN,GowerC,Gallagher E, Simmons R, Thelwall S, et al.
Effectiveness of covid-19 vaccines against the B.1.617.2 (delta) variant. N Engl J
Med. 2021;385(7):585–94.
54. Shinde V, Bhikha S, Hoosain Z, Archary M, Bhorat Q, Fairlie L, et al. Efficacy
of NVX-CoV2373 covid-19 vaccine against the B.1.351 variant. N Engl J Med.
2021;384(20):1899–909.
55. Pouwels KB, Pritchard E, Matthews PC, Stoesser N, Eyre DW, Vihta KD, et al.
Effect of Delta variant on viral burden and vaccine effectiveness against new SARS-
CoV-2 infections in the UK. Nature Medicine. 2021;27(12):2127–35. https://doi.
org/10.1038/s41591-021-01548-7
56. Miyakawa K, Jeremiah SS, Kato H, Ryo A. Neutralizing efficacy of vaccines
against the SARS-CoV-2 Mu variant. medRxiv 2021.09.23.21264014; https://doi.
org/10.1101/2021.09.23.21264014
57. Imperial College London. Omicron largely evades immunity from past
infection or two vaccine doses. 2021 [cited 2021 Dec 23]. Available from:
https://www.imperial.ac.uk/news/232698/modelling-suggests-rapid-spread-
omicron-england/
58. Wise J. Vaccinating against covid and flu at same time is safe, study shows.
BMJ. 2021;375: n2411.
59. MSD Corp. MSD and Ridgeback’s investigational oral antiviral molnupiravir
reduced the risk of hospitalization or death by approximately 50 percent compared
to placebo for patients with mild or moderate COVID-19 in positive interim analy-
sis of phase 3 study. 2021.
60. Businesswire. Pfizer’s novel covid-19 oral antiviral treatment candidate
reduced risk of hospitalization or death by 89% in interim analysis of phasE 2/3
EPIC-HR study. 2021.
61. Kaida A, Brotto LA, Murray MCM, Côté HCF, Albert AY, Nicholson V,
et al. Intention to Receive a COVID-19 Vaccine by HIV Status Among a
Population-Based Sample of Women and Gender Diverse Individuals in British
Columbia, Canada. AIDS Behav. 2022;12:1–14. https://doi.org/10.1007/s10461-
022-03577-w. Epub ahead of print. PMID: 35020094; PMCID: PMC8753016.
62. Ekstrand ML, Heylen E, Gandhi M, Steward WT, Pereira MT, Srinivasan
K. COVID-19 Vaccine Hesitancy Among PLWH in South India: Implications for

6

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25882/full
https://doi.org/10.1002/jia2.25882
https://apps.who.int/iris/bitstream/handle/10665/342697/WHO-2019-nCoV-Clinical-HIV-2021.1-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/342697/WHO-2019-nCoV-Clinical-HIV-2021.1-eng.pdf
https://doi.org/10.1101/2021.10.15.21265063
https://doi.org/10.1056/nejmoa2116597
https://doi.org/10.1056/nejmoa2116597
https://www.who.int/news-room/q-a-detail/coronavirus-disease-(covid-19)-covid-19-vaccines-and-people-living-with-hiv
https://www.who.int/news-room/q-a-detail/coronavirus-disease-(covid-19)-covid-19-vaccines-and-people-living-with-hiv
https://www.contagionlive.com/view/people-living-with-hiv-diminished-immune-response-covid-19-mrna-vaccines
https://www.contagionlive.com/view/people-living-with-hiv-diminished-immune-response-covid-19-mrna-vaccines
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://apps.who.int/iris/bitstream/handle/10665/347079/WHO-2019-nCoV-Vaccination-SAGE-recommendation-Immunocompromised-persons-2021.1-eng.pdf?sequence=2&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/347079/WHO-2019-nCoV-Vaccination-SAGE-recommendation-Immunocompromised-persons-2021.1-eng.pdf?sequence=2&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/347079/WHO-2019-nCoV-Vaccination-SAGE-recommendation-Immunocompromised-persons-2021.1-eng.pdf?sequence=2&isAllowed=y
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html
https://www.avac.org/covid-19-implications-hiv-prevention-trials
https://www.avac.org/covid-19-implications-hiv-prevention-trials
https://www.iasociety.org/HIV-Programmes/Cross-cutting-issues/COVID-19-and-HIV/Research-Guidance
https://www.iasociety.org/HIV-Programmes/Cross-cutting-issues/COVID-19-and-HIV/Research-Guidance
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications
https://data.undp.org/vaccine-equity/
https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf
https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf
https://www.nature.com/articles/d41586-021-01762-w
https://www.nature.com/articles/d41586-021-01762-w
https://doi.org/10.1038/s41591-021-01548-7
https://doi.org/10.1038/s41591-021-01548-7
https://doi.org/10.1101/2021.09.23.21264014
https://doi.org/10.1101/2021.09.23.21264014
https://www.imperial.ac.uk/news/232698/modelling-suggests-rapid-spread-omicron-england/
https://www.imperial.ac.uk/news/232698/modelling-suggests-rapid-spread-omicron-england/
https://doi.org/10.1007/s10461-022-03577-w
https://doi.org/10.1007/s10461-022-03577-w


HendersonM et al. Journal of the International AIDS Society 2022, 25:e25882
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25882/full | https://doi.org/10.1002/jia2.25882

Vaccination Campaigns. JAIDS Journal of Acquired Immune Deficiency Syn-
dromes. 2021;88(5):421–5.
63. Fidler S, Lewin S, Deeks S, Sogaard OS, Vandekerckhove L, Collins S,
et al. HIV cure research in the time of COVID-19 – antiretroviral ther-
apy treatment interruption trials: a discussion paper. J Virus Erad. 2021;7(1):
100025.
64. Peluso MJ, Dee L, Shao S, Taylor J, Campbell D, Collins S, et al. Opera-
tionalizing HIV cure-related trials with analytic treatment interruptions during the
SARS-CoV-2 pandemic: a collaborative approach. Clin Infect Dis. 2020;72(10):
1843–9.

65. World Health Organization (WHO). General recommendations for the use
of COVID-19 antigen-based rapid diagnostic tests. 2021 [cited 2021 October
7]. Available from: https://www.afro.who.int/sites/default/files/2020-12/RDT%
20Testing%20Infographic%2002.pdf
66. Brümmer LE, Katzenschlager S, Gaeddert M, Erdmann C, Schmitz S, Bota M,
et al. Accuracy of novel antigen rapid diagnostics for SARS-CoV-2: a living system-
atic review and meta-analysis. PLoS Med. 2021;18(8):e1003735.
67. PeñaM, AmpueroM, Garcés C, Gaggero A, García P, VelasquezMS, et al. Per-
formance of SARS-CoV-2 rapid antigen test compared with real-time RT-PCR in
asymptomatic individuals. Int J Infect Dis. 2021;107:201–4.

7

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25882/full
https://doi.org/10.1002/jia2.25882
https://www.afro.who.int/sites/default/files/2020-12/RDT%20Testing%20Infographic%2002.pdf
https://www.afro.who.int/sites/default/files/2020-12/RDT%20Testing%20Infographic%2002.pdf

