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Abstract

Objectives: To describe HIV care outcomes in people of Black ethnicities liv-

ing in England during the severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2; coronavirus disease 2019 [COVID-19]) pandemic.

Methods: This was an observational cohort study of people of self-reported

Black ethnicities attending for HIV care at nine HIV clinics across England.

The primary outcome was a composite of antiretroviral therapy (ART)

interruption and HIV viraemia (HIV RNA ≥200 copies/mL) ascertained via

self-completed questionnaires and review of medical records. We used multi-

variable logistic regression to explore associations between ART interruption/

HIV viraemia and demographic factors, pre-pandemic HIV immunovirological

control, comorbidity status, and COVID-19 disease and vaccination status.

Results: We included 2290 people (median age 49.3 years; 56% female;

median CD4 cell count 555 cells/mm3; 92% pre-pandemic HIV RNA <200 cop-

ies/mL), of whom 302 (13%) reported one or more ART interruption,

312 (14%) had documented HIV viraemia ≥200 copies/mL, and 401 (18%)

experienced the composite endpoint of ART interruption/HIV viraemia. In

multivariable analysis, a pre-pandemic HIV RNA <200 copies/mL (odds ratio

[OR] 0.21; 95% confidence interval [CI] 0.15–0.30) and being vaccinated

against SARS-CoV-2 (OR 0.41; 95% CI 0.30–0.55) were associated with reduced

odds of ART interruption/HIV viraemia; pandemic-related disruptions to HIV

care were common self-reported additional factors.

Conclusions: During the COVID-19 pandemic, one in six people of Black eth-

nicities in this HIV cohort experienced an ART interruption/HIV viraemia.

Some of these episodes resulted from pandemic-related healthcare disruptions.

Associations with suboptimal engagement in HIV care pre-pandemic and not

being vaccinated against SARS-CoV-2 suggest that wider health beliefs and/or

poor healthcare access may have been contributory factors.

Received: 25 January 2024 Accepted: 14 March 2024

DOI: 10.1111/hiv.13640

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2024 The Authors. HIV Medicine published by John Wiley & Sons Ltd on behalf of British HIV Association.

HIV Med. 2024;1–8. wileyonlinelibrary.com/journal/hiv 1

https://orcid.org/0009-0008-9425-7662
https://orcid.org/0000-0001-9802-7727
https://orcid.org/0000-0002-2844-1612
mailto:zoe.ottaway@kcl.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/hiv
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fhiv.13640&domain=pdf&date_stamp=2024-03-26


KEYWORD S

antiretroviral therapy, black, COVID-19, engagement, HIV

INTRODUCTION

The World Health Organization declared severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2; coro-
navirus disease 2019 [COVID-19]) a pandemic on
11 March 2020, resulting in the introduction of substan-
tial public health prevention measures. In the UK, by late
March 2020, the Government had introduced legally
enforced ‘stay-at-home’ orders and ‘shielding’ for those
deemed extremely clinically vulnerable, which initially
included people with HIV [1]. The pandemic caused
widespread disruption to healthcare services because of
COVID-related hospitalizations and interruption of deliv-
ery of non-emergency services, including HIV care and
in-person provision of antiretroviral therapy (ART) [2].
Data on the impact of the COVID-19 pandemic on HIV
care outcomes are mixed. Some studies suggest that the
pandemic increased rates of HIV viraemia while receiv-
ing ART, morbidity, and mortality [3–5]; others have
shown no substantial impact on virological control [6].
However, little is known about the impact of the COVID-
19 pandemic on HIV care outcomes in people of Black
ethnicities in England, communities that experience mul-
tiple and intersecting disadvantages and poorer health
outcomes [7–9].

The COVID-AFRICA study explored how these com-
munities were affected by the COVID-19 pandemic. Here,
we report HIV care outcomes during the COVID-19
pandemic.

METHODS

Study population

Data were obtained from the GEN-AFRICA (Genetic
Determinants of Kidney Disease in People of African
Ancestry with HIV; NCT05685810) cohort, which was
established between May 2018 and January 2020; partici-
pation in GEN-AFRICA was open to all adults of self-
reported Black ethnicities receiving HIV care in England
who were able and willing to provide informed consent,
demographic and clinical data, and a blood and urine
sample for research. GEN-AFRICA participants who
remained in HIV care on 1 January 2020 were eligible for
inclusion in the COVID-AFRICA study. Between June
2021 and November 2022, individuals attending HIV
clinics who provided written informed consent were

asked to complete questionnaires on HIV care, COVID-
19 illnesses, and SARS-CoV-2 vaccination. For those not
enrolled during HIV care visits, we obtained peak HIV
RNA, COVID-19 infection status, SARS-CoV-2 vaccina-
tion, and vital status from medical records between July
and November 2022. The study was approved by a
national health service research ethics committee
(21/ES/0047) and the Health Research Authority (IRAS
294887).

Exposure variables

The following data were obtained from the GEN-
AFRICA study visit (median date of enrolment March
2019): region of ancestry, year of HIV diagnosis, prior
AIDS diagnoses, nadir CD4 cell count, and most recent
(pre-pandemic) CD4 cell count, HIV RNA, and comorbid
conditions [10]. COVID-19 disease (illnesses consistent
with COVID-19 after 1 January 2020, irrespective of diag-
nostic test result) and SARS-CoV-2 vaccination status
(one or more dose) were ascertained through question-
naires and review of medical records.

Outcomes

Our composite outcome comprised any ART interruption
and/or HIV RNA ≥200 copies/mL between January 2020
and November 2022. Questionnaires were used to ascer-
tain whether participants had run out of or stopped their
ART and whether their viral load had remained unde-
tectable or become detectable at any stage during the
pandemic, with the option to provide reasons if it had.
Sites were asked to report any known ART interruptions,
the highest viral load measurement after 1 January 2020,
and – for those with the composite outcome – the most
recent viral load.

Statistical analyses

Statistical analyses were restricted to the nine clinics that
provided HIV outcomes for at least 80% of GEN-AFRICA
participants. Baseline (pre-pandemic) characteristics of
the study population, and their COVID-19 disease and
SARS-CoV-2 vaccination status, were evaluated in those
who experienced an ART interruption/HIV viraemia
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compared with those whose HIV remained supressed
(HIV RNA <200 copies/mL) throughout, using Pearson's
χ2 test for categorical variables and two-sample Wilcoxon
rank-sum (Mann–Whitney) test for comparing the median
values of continuous variables. Multivariable logistic
regression was used to investigate associations between
baseline characteristics and pandemic ART interruption/
HIV viraemia. Factors associated (p < 0.1) in univariable
analysis were included in the multivariable models. All
analyses were performed using STATA v17 (StataCorp,
College Station, TX, USA).

RESULTS

Of the 2397 GEN-AFRICA participants considered for
participation in COVID-AFRICA, 2312 (97%) were
included, of whom 801 provided questionnaire data. The
current analyses were restricted to the 2290 (99%) indi-
viduals for whom ART interruption/HIV viraemia could
be evaluated (Figure S1). At the start of the pandemic,
the median age of participants was 49.3 (interquartile
range [IQR] 42.7–55.7) years; 56% were female, and most
were of sub-Saharan African ancestry, had long-standing
(median 14 years) and well-controlled HIV (median CD4
cell count 555 cells/mm3, 92% HIV RNA <200 copies/
mL) (Table 1). Between January 2020 and November
2022, 518 (30%) participants had experienced one or more
episode of COVID-19, of which 314 (61%) were confirmed
by diagnostic tests, and 1763 (87%) had received one or
more dose of SARS-CoV-2 vaccine.

During the study period, 302 (13%) participants reported
one or more ART interruption, and 312 (14%) had documen-
ted HIV viraemia ≥200 copies/mL; 241 (80%) of those report-
ing an ART interruption and 237 (76%) of those with
documented HIV viraemia during the pandemic had unde-
tectable viral loads at baseline. In total, 401 (18%) partici-
pants experienced the composite outcome (ART interruption
/HIV viraemia). Of these, 213 (53%) had an ART interrup-
tion with confirmed viraemia, 99 (25%) had viraemia only,
and 89 (22%) had an ART interruption that was not accom-
panied by HIV RNA testing or documented viraemia. The
median viral load in those with documented HIV viraemia
was 3981 (IQR 693–47 863) copies/mL. Of the 2130 partici-
pants with HIV RNA <200 copies/mL at baseline, 316 (15%)
experienced ART interruption/HIV viraemia.

Participants who experienced ART interruption/HIV
viraemia were younger, less likely to be of East African
ancestry, and more recently diagnosed with HIV and had
lower pre-pandemic CD4 cell counts and rates of HIV
suppression (Table 1). They were also less likely to have
received SARS-CoV-2 vaccination. In univariable analy-
sis, being older, being of East African ancestry, having

been diagnosed with HIV for longer, having a higher
recent CD4 cell count, having pre-pandemic HIV RNA
<200 copies/mL, and having received one or more dose of
SARS-CoV-2 vaccine were all associated with reduced
odds of ART interruption/HIV viraemia during the
COVID-19 pandemic. In the adjusted analysis, a pre-
pandemic HIV RNA <200 copies/mL and having received
one or more dose of SARS-CoV-2 vaccine remained
strongly associated with ART interruption/HIV viraemia;
however, age and recent CD4 cell count >350 cells/mm3

were no longer statistically significant (Table 2).
In total, 52 participants who reported ART interrup-

tion/HIV viraemia provided reasons for this (Figure S2):
20 (39%) cited logistical barriers such as changes to clinic
appointments, pharmacy and home delivery service dis-
ruptions, or pandemic restrictions on leaving the house,
and 14 (27%) had travelled abroad, where they had run
out of ART. Other reasons included low mood, changes
to daily routine brought about by the government-
imposed pandemic restrictions, and personal choice.

Post-pandemic vital status/viral load data were avail-
able for 392 (98%) of the 401 participants who experi-
enced ART interruption/HIV viraemia: 288 (74%) had
HIV RNA <200 copies/mL at their most recent clinic
visit, whereas 43 (11%) were not in care and eight (2%)
had died.

DISCUSSION

One in six people of Black ethnicities living with HIV in
this cohort experienced ART interruption/HIV viraemia
between January 2020 and November 2022. Non-
suppression of HIV RNA before the pandemic and not
having received SARS-CoV-2 vaccination were the factors
most strongly associated with ART interruption/HIV vir-
aemia; participants additionally cited COVID-19-related
disruptions to HIV care and more widely in their daily
lives as important factors.

Most studies have reported little impact of the COVID-
19 pandemic on HIV care outcomes. A systematic review
found that, although few studies reported on viral suppres-
sion during the pandemic, most reported no significant dif-
ferences before and during the pandemic [6, 11–14], apart
from a study from San Francisco, which reported 31%
increased odds of viral non-suppression in April 2020 com-
pared with December 2019–February 2020; participants of
Black ethnicity were disproportionally affected (adjusted
OR 1.60; 95% confidence interval 1.33–1.91) [4]. A Spanish
study reported a 37% increase in loss-to-follow-up during
2020 compared with 2006–2019 [15].

Our data suggest that HIV clinics were unable to fully
mitigate the impact of pandemic disruptions on HIV care
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outcomes among people of Black ethnicities in England.
Limited digital health literacy and competing health
needs may have worsened existing health inequities in
these populations [4, 5, 16]. Reassuringly, most (74%) of
those who experienced viral non-suppression during the
pandemic subsequently re-suppressed on ART. However,
this highlights the importance of understanding the

reasons for continued viral non-suppression in those
whose HIV viral loads remained detectable following
return to more regular models of HIV service delivery,
and for providing tailored support.

We found an association between ART interruption/
HIV viraemia and not having received SARS-CoV-2 vacci-
nation. Uptake of and adherence to ART is influenced by

TABLE 1 Baseline and pandemic characteristics of study participants stratified by the outcome of interruption of antiretroviral therapy

and/or HIV viraemia during the study period.

Participant characteristics Total N = 2290

No ART interruption/
HIV viraemiag

N = 1889
ART interruption/HIV
viraemiag N = 401 p value

Demographic parameters

Age, years 49.3 (42.7–55.7) 49.6 (43.2–55.9) 47.8 (40.0–54.4) <0.001

Sex, female 1276 (56.0) 1064 (56.5) 212 (53.4) 0.25

Region of ancestrya 0.004

West Africa 755 (33.0) 619 (32.8) 136 (34.0)

East Africa 449 (19.7) 391 (20.7) 58 (14.5)

Southern/Central Africa 616 (27.0) 504 (26.7) 112 (28.0)

Caribbean 310 (13.6) 257 (13.6) 53 (13.3)

Other/unknown 155 (6.8) 114 (6.1) 41 (10.3)

HIV status

Time since HIV diagnosis, years 14 (9–18) 14 (9–18) 13 (8–18) 0.008

Prior AIDS diagnosis 485 (22.1) 400 (22.1) 85 (22.1) 0.99

Nadir CD4 cell count, cells/mm3 205 (81–336) 206 (82–338) 201 (74–324) 0.69

Recent CD4 cell count, cells/mm3 555 (399–729) 567 (414–739) 502 (305–691) <0.001

HIV RNA < 200 copies/mL 2109 (92.4) 1793 (95.2) 316 (79.0) <0.001

Comorbid status

Obesityb 908 (40.8) 760 (41.3) 148 (38.2) 0.26

Hypertension 726 (31.9) 604 (32.1) 122 (30.7) 0.57

Diabetes 214 (9.5) 175 (9.4) 39 (9.9) 0.75

Kidney diseasec 148 (6.5) 124 (6.6) 24 (6.0) 0.68

Cardiovascular diseased 97 (4.3) 80 (4.3) 17 (4.3) 0.99

Pandemic parameters

COVID-19 (any severity)e 518 (30.4) 437 (30.4) 81 (30.2) 0.96

SARS-CoV-2 vaccinationf 1763 (87.2) 1514 (89.3) 249 (76.2) <0.001

Note: Age and time since HIV diagnosis are calculated to reflect status on 1 January 2020; other components of HIV and comorbid status reflect pre-pandemic

status.
Data are presented as N (%) or median (interquartile range) unless otherwise indicated.
Abbreviation: ART, antiretroviral therapy.
aRegion of ancestry = based on country of birth of both parents; regions of sub-Saharan African ancestry (East, Southern, Central and West Africa) as defined
by the African Union. Participants whose parents' country of birth was unknown, of different African regions, or outside sub-Saharan Africa or the Caribbean,

and those of mixed African/Caribbean ancestry were grouped together as ‘Other’.
bObesity = body mass index ≥30 kg/m2.
cKidney disease = estimated glomerular filtration rate <60 mL/min/1.73m2.
dCardiovascular disease = myocardial infarction, coronary artery disease, peripheral vascular disease, stroke, heart failure, and/or cardiomyopathy.
eCOVID-19 = illnesses consistent with COVID-19 after 1 January 2020, irrespective of pathological confirmation.
fSARS-CoV-2 vaccination = having received one or more doses of any SARS-CoV-2 vaccine.
gHIV viraemia refers to a documented HIV RNA >200 copies/mL during the pandemic (January 2020–November 2022).
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implicit judgements of personal need for the treatment
(necessity beliefs) and concerns about the potential
adverse consequences of taking it [17]. For some of our
participants, ART interruptions may have been inten-
tional. Previously reported perceptual barriers to taking
ART among people of Black ethnicities in the UK include
doubts about the necessity of ART, stemming from feeling
well, a belief that treatment is futile because it does not
cure HIV, and religious beliefs. Concerns about ART
include fears about side effects, accidental disclosure of
HIV status, and stigma associated with attending HIV

services [18]. The Necessity-Concerns Framework simi-
larly applies to SARS-CoV-2 vaccines: COVID-AFRICA
participants who remained unvaccinated had lower
vaccination-necessity and higher vaccination-concerns
scores [19]. The relationship between ART interruptions,
non-uptake of SARS-CoV-2 vaccines, wider health beliefs,
and pandemic lived experiences among these communities
deserves further study. However, it is important to also
acknowledge that not receiving SARS-CoV-2 vaccination
may result from broader barriers to healthcare access
(e.g., competing priorities, hard-to-access services, and

TABLE 2 Associations between demographic, clinical, immunovirological parameters and antiretroviral therapy interruption/HIV

viraemia.

Univariable Multivariable

Parameter OR (95% CI) p value OR (95% CI) p value

Age, years 20–29 1 1

30–39 0.57 (0.32–1.00) 0.05 0.61 (0.31–1.19) 0.15

40–49 0.36 (0.22–0.61) <0.001 0.54 (0.29–0.99) 0.05

50–59 0.37 (0.22–0.62) <0.001 0.56 (0.31–1.02) 0.06

≥60 0.31 (0.18–0.54) <0.001 0.53 (0.28–1.01) 0.05

Sex Male (vs. female) 0.88 (0.71–1.09) 0.25

Region of ancestrya West Africa 1 1

East Africa 0.68 (0.48–0.94) 0.02 0.68 (0.46–1.00) 0.05

Southern/Central Africa 1.01 (0.77–1.33) 0.94 0.94 (0.68–1.30) 0.73

Caribbean 0.94 (0.66–1.33) 0.72 0.88 (0.59–1.31) 0.52

Other/unknown 1.64 (1.09–2.45) 0.02 1.31 (0.80–2.14) 0.28

Time since HIV diagnosis Per additional year 0.98 (0.96–1.00) 0.02 1.00 (0.98–1.02) 0.87

Prior AIDS Yes (vs. no) 1.00 (0.77–1.31) 0.99

Nadir CD4 cell count, cells/mm3 <200 (vs. ≥200) 1.02 (0.82–1.27) 0.86

Recent CD4 cell count, cells/mm3 ≥350 (vs. <350) 0.70 (0.55–0.88) 0.002 0.83 (0.63–1.09) 0.17

Pre-pandemic HIV RNA, copies/mL <200 (vs. ≥200) 0.19 (0.14–0.26) <0.001 0.21 (0.15–0.30) <0.001

Obesityb Yes (vs. no) 0.88 (0.70–1.10) 0.26

Hypertension Yes (vs. no) 0.94 (0.74–1.18) 0.57

Diabetes Yes (vs. no) 1.06 (0.74–1.53) 0.75

Kidney diseasec Yes (vs. no) 0.91 (0.58–1.43) 0.68

Cardiovascular diseased Yes (vs. no) 1.00 (0.59–1.71) 0.99

COVID-19 (any severity)e Yes (vs. no) 0.99 (0.75–1.32) 0.96

COVID-19 vaccinationf Yes (vs. no) 0.38 (0.28–0.51) <0.001 0.41 (0.30–0.55) <0.001

Note: HIV viraemia defined as HIV RNA >200 copies/mL during the pandemic (January 2020–November 2022).
Abbreviations: CI, confidence interval; OR, odds ratio.
aRegion of ancestry = Based on country of birth of both parents; regions of sub-Saharan African ancestry (East, Southern, Central and West Africa) as defined
by the African Union. Participants whose parents' country of birth was unknown, of different African regions or outside sub-Saharan Africa or the Caribbean,
and those of mixed African/Caribbean ancestry were grouped together as ‘Other’.
bObesity = body mass index ≥30 kg/m2.
cKidney disease = estimated glomerular filtration rate <60 mL/min/1.73m2.
dCardiovascular disease = myocardial infarction, coronary artery disease, peripheral vascular disease, stroke, heart failure, and/or cardiomyopathy.
eCOVID-19 = illnesses consistent with COVID-19 after 1 January 2020, irrespective of pathological confirmation.
fCOVID-19 vaccination = having received one or more SARS-CoV-2 vaccination.
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experiences of racism and discrimination within health-
care systems), which could also affect access to ART.

The strengths of our study include the availability of
an established, well-characterized cohort, use of both
self-reported ART interruptions and clinic virological
measurements to define our composite outcome, and
near complete data on HIV viral load before the pan-
demic and – for those with ART interruption/HIV
viraemia – at their most recent clinic visit in 2023. Selec-
tion bias was mitigated by including participants through
active enrolment as well as review of medical records of
those who were unable to provide informed consent.
However, self-reported ART interruptions and the rea-
sons for these were not available for all participants and
may have been under-reported or subject to recall bias.
The duration of ART interruption was not captured, and
not all ART interruptions were accompanied by measure-
ments of HIV RNA. Furthermore, previous participation
in the GEN-AFRICA study may reflect more stable
engagement in HIV care; rates of ART interruption/HIV
viraemia may have been higher in other people of Black
ethnicities with HIV.

In summary, we identified that both pre-pandemic
uptake and adherence to ART and having received
SARS-CoV-2 vaccines were associated with ART inter-
ruption/HIV viraemia in people of Black ethnicities in
England. The COVID-19 pandemic and subsequent
public health prevention measures are likely to have
amplified existing health inequalities and posed addi-
tional challenges in achieving and sustaining HIV viral
suppression in these populations. This may have not
only potentially affected individual morbidity and mor-
tality risk but also increased the risk of sexual trans-
mission of HIV. Our forthcoming qualitative analyses
will allow us to better understand the reasons underly-
ing ART interruption and adherence challenges during
the pandemic. Ultimately, identifying and supporting
those most at risk of disengaging from HIV care is of
high public health importance and a key component of
pandemic preparedness and resilience within HIV
clinical care.
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