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Abstract

Introduction: The COVID-19 epidemic and various control and mitigation measures to combat the widespread
outbreak of the disease may affect other parts of health care systems. There is a concern that the COVID-19 pandemic
could disrupt HIV services. Therefore, this study aimed to systematically evaluate the effect of the COVID-19 pandemic
on service delivery and treatment outcomes in people with HIV.

Methods: In this study, a systematic search was conducted using the keywords in the online databases including
Scopus, PubMed, Web of Science, and Cochrane databases. The retrieved articles underwent a two-step title/abstract
and full-text review process, and the eligible papers were selected and included in the qualitative synthesis.

Result: We selected 16 studies out of 529 retrieved records that met the inclusion criteria for this review. Study popu-
lations of the selected studies were either HIV-positive patients or HIV clinics and healthcare providers. Most studies
were focused on adhering to and obtaining medication and attending clinical appointments and their decrement
during the pandemic. Other aspects of HIV care (alternative healthcare settings, viral suppression, psychological care,
etc.) were discussed to a lesser extent by the included studies.

Conclusion: Interruption in in-person visits and medical follow-up services, loss of adherence to treatment, and sub-
sequent increase in mortality due to the COVID-19 pandemic complications in PLHIV have led to growing concerns.
Other challenges were psychological disorders such as anxiety and depression, an increase in substance abuse, and a
rise in experienced stigma and discrimination. However, the use of telemedicine in some countries helps to alleviate
the situation to some extent and is recommended in similar settings in the future.
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Introduction

The first reports of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) were released on December
31, 2019, from Wuhan, China, which was later declared
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a global public health emergency by the World Health
Organization (WHO) in January 2020 [1, 2]. In March
2020, WHO declared coronavirus disease a global epi-
demic [3]. A recent report as of April 4, 2022, indicated
that more than 492 million people have been infected
with the virus, of which more than 6 million have died
[4, 5].

Following the announcement of the WHO on the
prevalence of coronavirus disease, countries have
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implemented various control and mitigation measures
in their agenda to combat the spread of the virus [6].
Control measures included widespread testing, prompt
contact tracing, quarantine, and mitigation meas-
ures, including hand hygiene, travel restrictions, school
closures, social distancing, and total lockdowns [7].
Although these measures are considered necessary to
control the epidemic, they can cause problems inadvert-
ently affecting other public health programs; for exam-
ple, many non-emergency outpatient clinical services
were limited or suspended, many patients were assigned
to receive remote treatment, drug supply was disrupted,
budgets were reduced, virology laboratory priorities
changed and most of their activities were directed toward
COVID-19 diagnosis [8]. Most clinical staff were trans-
ferred to COVID-related activities, transportation was
restricted, personal mobility was reduced; and generally,
all parts of the health care system were affected [9, 10].

Chronic diseases generally account for about 60% of
all deaths worldwide. HIV is one of the leading causes
of death worldwide, with about 690,000 people dying
each year [11, 12]. Global efforts to combat HIV have
been hampered since the outbreak of the coronavirus
(COVID-19), and global funding to respond to the dis-
ease has dwindled [13]. Some of the preventative meas-
ures associated with the COVID-19 epidemic such as
physical distancing [14]; closure of social services; post-
ponement of health appointments; and job loss can lead
to social isolation, financial insecurity, and discontinu-
ation of antiretroviral therapy (ART) medications [15].
The total number of people living with HIV by 2020 is
estimated at 37.6 million worldwide, of which 1.3 million
adults and 160,000 new infected children were identi-
fied in 2020 [16]. About 16% of people living with HIV
(PLWH) were unaware of their HIV status, 27% were
unable to receive ART, and 34% of those who received
ART did not have viral suppression, and it is estimated
that about 19% of HIV-infected patients were unable to
receive a refill for antiretroviral drugs during the epi-
demic [17, 18]. Several modeling studies of the disrup-
tion of HIV programs by the COVID-19 epidemic have
estimated that disruption of ART will have the greatest
impact on HIV mortality [19, 20]. Therefore, our aim
was to systematically evaluate the impact of COVID-19
pandemic on service delivery and treatment outcomes in
people living with HIV.

Materials and methods

Study design and setting

This study is a systematic review of current evidence con-
ducted in April 2022. The authors tried to investigate the
impacts of the COVID-19 pandemic on service delivery
and treatment outcomes in people living with HIV. This
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study adhered to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) to ensure
the reliability and validity of the study results.

Data sources

We extracted all the relevant papers and reports pub-
lished in English through a systematic search in the
online databases of PubMed (Medline), Web of Science,
Scopus, Up-to-date, and Science Direct. Our search
strategy employed multiple combinations of keywords, as
follows:

A: [services] (Title/Abstract) OR [outcomes] (Title/
Abstract) OR [follow-up] (Title/Abstract).

B: [HIV] (Title/Abstract) OR [AIDS] (Title/Abstract)
OR [Human Immunodeficiency Virus] (Title/Abstract),
[Acquired Immunodeficiency  Syndrome]  (Title/
Abstract).

C: [Covid-19] (Title/Abstract) OR [SARS-COV-2]
(Title/Abstract) OR [Corona virus] (Title/Abstract).

Study selection

The selection of the studies was performed by assess-
ing relevance based on the titles and abstracts by three
independent investigators. The full texts were reviewed
and assessed against the eligibility criteria. The English-
written peer-reviewed original papers published were
included.

The exclusion criteria:

+ Non-human study papers including animal experi-
ments, in vitro observations, and papers with no ref-
erence to the keywords of this review.

+ Papers with unavailable full texts.

+ Any duplicated and suspicious outcomes in data-
bases.

+ Review articles, editorial, commentaries, opinions, or
any studies with no original data

+ Ongoing projects (e.g., articles discussing the proto-
col of a future study)

Data extraction

We used the data extraction forms to summarize the
information related to the authors, year of publication,
country, study population, age, gender, and reasons.
Furthermore, in order to understand the HIV and non-
HIV directed care challenges that PLWH experienced
throughout the pandemic, we extracted compatible data
from all eligible studies on the impact of COVID on HIV
care services (whether HIV-specific or general services
that PLWH require). This information was extracted by
two independent investigators and utilized to construct
the results section.
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Quality assessment

As mentioned, we used the PRISMA checklist to ensure
the quality and reliability of the selected articles. Two
independent researchers evaluated the quality of the
articles and the risk of bias. And a third independent
researcher addressed any raised discrepancies between
them. The full text of the selected articles was read in its
entirety and the main findings were extracted. Moreover,
the Newcastle—Ottawa Scale (NOS) risk assessment tool
was applied to determine the bias risk in the included
studies. A total score of nine in three categories of selec-
tion, comparability, and exposure/ outcome with respec-
tive subtotal scores of four, two, and three (Table 1) is the
measure of quality and bias risk assessment by NOS.

Results

Our initial search of online databases retrieved 529
records. There were 203 duplicate records, resulting in
the remainder of 326 records for the subsequent steps.
About 114 articles entered the full-text screening step,
and finally, 16 eligible records were selected for data
extraction. The high quality of the included studies was
validated by the results of the NOS quality assessment.
Studies with a score of six or above were deemed to be
of high quality. Three studies received a score of 9, eight
received a score of 8, four received a score of 7, and one
received a score of 6. No study had a score lower than six.
The PRISMA Flow Diagram (Fig. 1) illustrates the details
of our selection process.
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The studies were divided based on their study popula-
tion. Two studies were conducted among healthcare pro-
viders (1029 HIV healthcare providers in China) and one
in HIV clinics (27 clinics in the USA). The remaining 13
studies were conducted among more than 21000 HIV-
positive patients from 10 countries, including the USA
(n=4), Italy (n=2), Argentina, Uganda, Pakistan, South
Africa, Ethiopia, Indonesia, Belgium, and Brazil (n=1
each). One of the studies [21], a cross-sectional online
survey, had respondents from 26 countries but the major-
ity of the study subjects were from Belgium and Brazil.
In the majority of studies, the variables of interest (such
as adherence to antiretroviral medications, increased
anxiety, depression, and other mental health problems)
were evaluated based on how often PLWH utilized care
services and how frequently they skipped medications or
doctor’s appointments using questionnaires and patients’
medical records.

HIV-directed care challenges

In this review, 11 out of 13 studies conducted among
people living with HIV (PLHIV) and one of two stud-
ies carried out among healthcare providers, reported a
decrease (statistically significant or non-significant) in
receiving or adhering to ART medications mostly due to
the pandemic-related conditions [21-31].

Medication
The studies carried out among PLHIV reported
alterations in ART uptake as follows: a rate of

Table 1 Newcastle-Ottawa Scale (NOS) quality assessment of the study

First author Selection (out of 4) Comparability (out of 2) Exposure/outcome (out of 3) Total
(out of
9)
Ballivian et al. [22] kg *x %% 7
Giacomelli et al. [43] *x% * xx 7
Hochstatter et al. [23] *rkk *% *xx 9
Quiros-Roldan et al. [24] R *x *x 9
RIdiay etal [49] R *% *X% 3
Tamargo et al. [25] *x% * xx 7
Wagner et al. [26] **% *% % 6
Ahmed et al. [27] *xx *% 1xx 9
Campbell et al. [28] ki *x *x 8
Chilot et al. [29] R *% *X% 3
Karjadi et al. [30] *EKE *x %% 8
Nguyen et al. [31] *x *% s 8
Rhodes et al. [33] wrx *% *xx 8
SieweFodjo et al. [21] L *x %% 8
Yang et al. [32] *x% % %% 7
Qiao et al. [42] g *x *x 8

The [*] indicates number(s) for each study regarding each column.
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Fig. 1 PRISMA 2020 flow diagram for systematic literature review

33.7%,less-than-excellent and 1.7% under-average adher-
ence to antiretrovirals medications [22], an increase of
7% (from 5 to 12%) in the rate of non-adherence to HIV
medications [23], a 23.1% decrease in obtaining antiret-
roviral medication[24], a rate of 8.2% one-dose-ART-
medication miss and 13.2% ART uptake avoidance [25],
5% to 26% increase in the chance of ART supply failure
[26], a 36% temporary non-adherence due to inadequate
ART supply [27], a 13.25% rate of running out of ART
medication during pandemic [28], a 27.4% rate of missing
visits for the antiretroviral stock refill [29], a 3% decrease
in ART uptake [30], a 24.0% rate of missing at least one
dose of HIV medications [31], and a 3.6% of ART refill

failure [21]. In addition, one study conducted among pro-
viders reported a 67.25% rate of ART-application-service
suspension or postponement due to the COVID-19 pan-
demic [32].

In our systematic review, almost all studies reported
a decline in ART supply and uptake amid the pandemic
[21-33]; however, in few studies, these changes had
caused a statistically significant decrease in ART adher-
ence. One study mentioned age > 55, fear of COVID-19,
transport disruption, reduced income and unaffordabil-
ity traveling to healthcare facilities, limited access to face
masks, and non-medical support as predicting factors
for missing ART stock refill [29]. Another study reported



SeyedAlinaghi et al. AIDS Research and Therapy (2023) 20:4

healthcare accessibility ~disruption, clinical missed
appointments, PTSD, and younger age as associated
factors of missed doses of ART medications [31]. These
predicting factors were mostly consistent with the main
reasons described by the WHO including inadequate
ART supply, the altered capacity of the health system
that diverted healthcare workers toward COVID-19
management, transportation lockdown, and the shut-
down of certain pharmaceutical companies [34]. Simi-
larly, another included study in this review conducted
among healthcare providers reported ART application
service suspension or postponement due to COVID-19
restrictions or short supplies [32]. A similar study car-
ried out in Northwest Ethiopia reported a substantial
decline in ART services between 2019 and 2020 due to
a full national lockdown [35]. Another similar study in
China reported difficulties with refilling ART stocks due
to lockdowns [36]. A similar study in China reported that
35.1% of PLHIV reported some sort of ART interruption,
and 2.7% experienced ART shortage during the COVID-
19 pandemic [37]. Also, many studies reported the new
challenges ART-producing pharmaceuticals faced, amid
the pandemic including problems with international
shipping due to border restrictions, transportation
delays, increased lead times, and increasing costs; which
are some of the major reasons for global ART disrup-
tions [38, 39]. One study carried out in Northwest Ethi-
opia noted social stigma or discrimination, missed HIV
clinical visits, tuberculosis therapy, CD4 cell count <500
cells/mm3, and being in the WHO-HIV clinical stage
III at the time of ART initiation as predicting factors of
low adherence to ART medications among their sample
population. In a study conducted in Zimbabwe, research-
ers found that women on ART medications had prob-
lems accessing ART during the COVID-19 lockdown due
to several factors including transportation difficulties,
COVID-19 restrictions, police abuse, short medication
supply, clinical check-up disruptions, involuntary ART
non-adherence, and personal protective equipment (PPE)
shortage [40]. In China, a survey reported that 32.64%
of HIV-positive patients in the study did not possess
enough ART to meet their actual needs [36]. One study
that investigated the impacts of the COVID-19 pandemic
on PLHIV, reported a considerable positive-screened rate
of,respectively, 23.3% and 22.7% for major depressive dis-
orders and anxiety disorders among their study popula-
tion [41].

Appointments

Almost all studies reported challenges with clini-
cal appointments and HIV follow-up sessions. Twelve
studies reported that the pandemic has harmed clini-
cal appointments among PLHIV [21, 23, 25-33, 42];
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however, two studies reported an increase in the percent-
age of visits [24, 43]. Many patients had missed their HIV
clinical visits, recovery support meetings, follow-up tests,
and counseling services. The main causes of this general
decline in clinical appointments were reported as follows:
inadequate transport, police abuse, insufficient transpor-
tation funds to avoid exposure to COVID-19 [27], lock-
downs [28], limited access to health services, reduced
income, and inability to afford traveling to the health
facility, being unable to get facemask, fear of COVID-
19 [29], and fear of visiting hospitals [30]. Similarly, two
studies conducted among healthcare providers reported
disruptions in HIV services amid the pandemic. One
study reported 22.0% complete; 15.4% moderate; and
21.9% minor disruption in HIV services [32], and another
study reported 11.1% minimal; 56% partial; and 26%
complete interruption among HIV clinics [42].

Healthcare
Healthcare provision for PLHIV is crucial to maintain
viral suppression, lower HIV transmission, improve clini-
cal outcomes, and expand lifespan [44]. While due to
COVID-19 pandemic restrictions many PLHIVs are at
great risk of missing clinical follow-ups and healthcare
provisions, which eventually would lead to ART inter-
ruption. Many studies included in this review reported
a form of disruption in HIV and general healthcare ser-
vices as follows; HIV clinical visit misses [21, 24, 26—-29,
31, 43], fear of visiting hospitals[30], and HIV clinic dis-
ruptions due to nationwide restrictions and healthcare
diversion [32, 42]. A study carried out in Northwest
Ethiopia reported a significant decrease in HIV services
including HIV voluntary counseling and testing (VCT),
and Provider-Initiated HIV Testing & Counseling (PITC)
in 2020 compared to 2019 [35]. A similar study in Tig-
ray, Northern Ethiopia reported a significant decline
in HIV early diagnosis and detection, ART enrolment
care, and general HIV care [45]. Another study carried
out in China reported a significant decline in HIV test-
ing rates in the first months of COVID-19 restrictions, a
37.0% lower rate of new HIV diagnoses compared to the
expected rate, a 50.5% lower rate of CD4 cell count test-
ing [46]. In addition, lower access to HIV clinical services
reported by all these articles would result in higher HIV
transmission, higher opportunistic infections, lower CD4
cell counts, and lower viral suppression [47]. Therefore,
the healthcare provider and HIV services engagement
with PLHIV is vital to maintain their clinical condi-
tions and curb HIV transmission according to UNAIDS
90-90-90 policy [48].

Two studies reported an increase in telehealth utiliza-
tion as a helpful method of avoiding COVID-19 exposure
[21, 24]; while, one study reported difficulties in using
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telemedicine [22]. Three studies reported some forms of
decrease or avoidance concerning the general healthcare
during the pandemic [25, 28, 33]. Two studies conducted
among healthcare providers reported suspension or post-
ponement of services at HIV clinics, voluntary coun-
seling, testing services, follow-up services, home visits,
support groups, walk-in services, and the inability to a
timely shift to a telehealth system [32, 42].

Viral suppression

Only two studies reported alteration in viral suppres-
sion during the pandemic and interestingly both of them
reported an increase (not decrease) in viral suppression
[26, 43]. However there does not seem to be sufficient
data to conclude that there was no negative impact on the
viral suppression. Detailed findings of all included studies
and demographic information are presented in Table 2.

Non-HIV directed care challenges

Three studies reported an increase in depression, anxi-
ety, and other mental disorders among PLWH [21, 28,
31] while two studies reported an interruption of thera-
peutic services to HIV-positive patients during the pan-
demic [22]. Alcohol and substance abuse were reported
in one study as a disruption in substance abuse care ser-
vices [21] and two studies reported increased use of rec-
reational drugs. However, one study stated the opposite.
Furthermore, HIV-positive patients encountered several
problems concerning the COVID-19 care and treatment
including stigma and discrimination associated with HIV
[27], and difficulty in obtaining other medications [22]
(Table 3).

Discussion

Management of chronic infections requires a steady
process to obtain optimal outcomes. This process may
engage all levels of healthcare-related management pro-
cesses. Hence, disruption at any point will eventually
affect this continuous process of managing chronic dis-
eases like HIV. The COVID-19 pandemic has undoubt-
edly disturbed the global healthcare system to varying
degrees. Countries that experienced the greatest dis-
ruption in the provision of healthcare services were
mainly low or middle-income countries (LMICs). HIV
infection management was therefore not spared from
the impacts that the COVID-19 pandemic had on health
services delivery. The detrimental impact of the COVID-
19 pandemic on the treatment of PLHIV has been docu-
mented in several aspects of disease management. From
the analysis of this study, the COVID-19 pandemic cre-
ated several challenges concerning HIV- and non-HIV-
directed care as well as healthcare delivery. Our findings
show that there has been a decline in adherence to ART
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among PLHIV, although no impact on viral suppression
was observed. Depression, anxiety, substance abuse,
stigma, and discrimination were observed as the promi-
nent non-HIV-directed care challenges posed by the cur-
rent pandemic. With regards to the healthcare provision
and delivery, in-person visits and clinical follow-up ser-
vices appeared to be greatly impaired by the pandemic,
although the use of telemedicine helped to alleviate the
situation to a great extent.

HIV-directed care challenges

Since the beginning of the COVID-19 pandemic,
research has shown that patients with underlying health
conditions including diabetes mellitus, cardiovascular
diseases, hypertension, and cancers are more susceptible
to experiencing moderate-severe COVID-19 infection,
poor prognosis, and higher mortality rates compared to
the general population [50]. However, the results on the
risk of COVID-19 infection, its related morbidities, and
mortality among HIV-positive patients are controver-
sial. Some included studies have reported that there is
no significantly higher risk of developing severe COVID-
19 among PLHIV compared to the general population
[51-53] or even advanced-stage HIV patients with lower
CD4 counts that are severely immunocompromised may
show less severe COVID-19 symptoms [54]. On the other
hand, some studies have shown that PLHIV may be at a
greater risk of COVID-19 complications [55]. In addi-
tion, a meta-analysis reported a 2- to threefold increase
in mortality rates from COVID-19 among PLHIV com-
pared to the general population [56].

Antiretroviral therapy (ART) disruption

COVID-19 pandemic has caused a substantial negative
impact on HIV services and ART distribution-which
are to prevent HIV progression and prolong the PLHIV
lifespan- around the globe. According to WHO the per-
centage of PLHIV taking ART medications was 73% in
2020 [57]. In June 2020, WHO reported that there was
a global disruption in HIV services, and at the same time
a widespread disruption in ART services in 36 countries
had been documented by WHO, affecting 11.5 million
people in these countries who were using ART (45% of
total PLHIV), and also 24 countries suffered from inad-
equate ART supply, impacting 8.3 million people of the
population receiving ART in these countries (33% of total
PLHIV on ART) [34, 58]. According to a model created
by WHO and UNAIDS, a 6-month disruption of ART
drug supplies among half of PLHIV would lead to a 1.63-
fold increase in HIV-related mortalities worldwide [59].
This emphasizes the importance of ART drug distribu-
tion, stock refill, and clinical follow-up of HIV services
continuation.
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In our systematic review, almost all studies reported
a decline in ART supply and uptake amid the pandemic
[21-33]; however, in few studies, these changes had
caused a statistically significant decrease in ART adher-
ence. One study mentioned age > 55, fear of COVID-19,
transport disruption, reduced income and unaffordabil-
ity traveling to healthcare facilities, limited access to face
masks, and non-medical support as predicting factors
for missing ART stock refill [29]. Another study reported
healthcare accessibility ~disruption, clinical missed
appointments, PTSD, and younger age as associated
factors of missed doses of ART medications [31]. These
predicting factors were mostly consistent with the main
reasons described by the WHO including inadequate
ART supply, the altered capacity of the health system
that diverted healthcare workers toward COVID-19
management, transportation lockdown, and the shut-
down of certain pharmaceutical companies [34]. Simi-
larly, another included study in this review conducted
among healthcare providers reported ART application
service suspension or postponement due to COVID-19
restrictions or short supplies [32]. A similar study car-
ried out in Northwest Ethiopia reported a substantial
decline in ART services between 2019 and 2020 due to
a full national lockdown [35]. Another similar study in
China reported difficulties with refilling ART stocks due
to lockdowns [36]. A similar study in China reported that
35.1% of PLHIV reported some sort of ART interruption,
and 2.7% experienced ART shortage during the COVID-
19 pandemic [37]. Also, many studies reported the new
challenges ART-producing pharmaceuticals faced, amid
the pandemic including problems with international
shipping due to border restrictions, transportation
delays, increased lead times, and increasing costs; which
are some of the major reasons for global ART disrup-
tions [38, 39]. One study carried out in Northwest Ethi-
opia noted social stigma or discrimination, missed HIV
clinical visits, tuberculosis therapy, CD4 cell count <500
cells/mm3, and being in the WHO-HIV clinical stage
III at the time of ART initiation as predicting factors of
low adherence to ART medications among their sample
population. In a study conducted in Zimbabwe, research-
ers found that women on ART medications had prob-
lems accessing ART during the COVID-19 lockdown due
to several factors including transportation difficulties,
COVID-19 restrictions, police abuse, short medication
supply, clinical check-up disruptions, involuntary ART
non-adherence, and personal protective equipment (PPE)
shortage [40]. In China, a survey reported that 32.64%
of HIV-positive patients in the study did not possess
enough ART to meet their actual needs [36]. One study
that investigated the impacts of the COVID-19 pandemic
on PLHIV, reported a considerable positive-screened rate
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of,respectively, 23.3% and 22.7% for major depressive dis-
orders and anxiety disorders among their study popula-
tion [60].

Thus, it is obvious that a shortage of ART medications
is of great danger for PLHIV in terms of physical, psycho-
logical, and social wellbeing. To address this issue many
countries and HIV services worldwide took measures
such as sending medications via mail delivery, extended
ART stock refills [61], incorporating telemedicine for
healthcare provision continuation and decreasing the risk
of exposure [62], broadening access to ART multi-month
dispensing (MMD) policy, concentrating on community-
based case-finding, and immediate, initiating ART among
newly-diagnosed cases [63], launching telephone consul-
tations, expanding ART refill sites [60], and HIV-positive
patients task-shifting for early ART refill collection [64].
Hopefully, these measures assisted HIV services substan-
tially to mitigate COVID-19-related ART disruptions and
eventually caused an early return to normal ART adher-
ence. According to the latest WHO reports, in November
2020, only 9 countries had reported disruptions in ART
services, and only 12 countries had critically low ART
stocks, this was mostly a result of putting MMD policies
into action during the COVID-19 pandemic by 90% of
countries globally [34].

HIV and general healthcare disruption

Healthcare provision for PLHIV is crucial to maintain
viral suppression, lower HIV transmission, improve clini-
cal outcomes, and expand lifespan [44]. While due to
COVID-19 pandemic restrictions many PLHIVs are at
great risk of missing clinical follow-ups and healthcare
provisions, which eventually would lead to ART inter-
ruption. Many studies included in this review reported
a form of disruption in HIV and general healthcare ser-
vices as follows; HIV clinical visit misses [21, 24, 26—-29,
31, 43], fear of visiting hospitals[30], and HIV clinic
disruptions due to nationwide restrictions and health-
care diversion[32, 42]. A study carried out in Northwest
Ethiopia reported a significant decrease in HIV services
including HIV Voluntary counseling and testing (VCT),
and Provider-Initiated HIV Testing & Counseling (PITC)
in 2020 compared to 2019 [35]. A similar study in Tig-
ray, Northern Ethiopia reported a significant decline
in HIV early diagnosis and detection, ART enrolment
care, and general HIV care [45]. Another study carried
out in China reported a significant decline in HIV test-
ing rates in the first months of COVID-19 restrictions, a
37.0% lower rate of new HIV diagnoses compared to the
expected rate, a 50.5% lower rate of CD4 cell count test-
ing [46]. In addition, lower access to HIV clinical services
reported by all these articles would result in higher HIV
transmission, higher opportunistic infections, lower CD4
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cell counts, and lower viral suppression [47]. Therefore,
the healthcare provider and HIV services engagement
with PLHIV is vital to maintain their clinical conditions
and curb HIV transmission according to UNAIDS 90-90-
90 policy [48].

One of the best methods that gained huge popularity
amid the COVID-19 pandemic was telemedicine [65],
which is a method of delivering healthcare via telephone,
internet, or other methods of telecommunication. Two
studies included in our review reported that PLHIV ben-
efited from telemedicine during the pandemic [21, 24],
while one study reported some difficulties utilizing tele-
health facilities for HIV care [22]. Telemedicine has been
harnessed during the COVID-19 pandemic for a variety
of uses including out-patient consultation, inpatient care,
emergency triage, patient hospitalization, interhospi-
tal consult, and patient education via phone and video
calls [66], and has assisted many countries with control-
ling COVID-19 pandemic and maintain healthcare for
vulnerable populations [67]. However, telehealth acces-
sibility generally relies on age, level of education, and
economic status, as most high-income countries utilized
this method of healthcare provision. Thus, low-income
countries must improve their infrastructure to increase
telemedicine availability for their population and trans-
form health care globally [68, 69].

Viral suppression

Finally, only two studies included in this review investi-
gated the viral suppression among PLHIV and surpris-
ingly they reported progressive increasing rates [26, 43].
However, the data was inadequate to determine that
there was no negative impact on viral suppression. Sim-
ilarly in a time-series study conducted at San Francisco
General Hospital viral suppression did not alter [70].
Another study from Italy reported that positive-viremic
patients during the COVID-19 period were lower in 2020
compared to 2019 [71]. All these studies noted that the
measures taken by countries during the COVID-19 pan-
demic to mitigate the negative impacts on healthcare
delivery continuation were useful.

Non-HIV directed care challenges

People living with HIV endure a lot of challenges; not
only related to medications, but also several other issues
concerning social life, psychological status, and men-
tal health. Social life challenges faced by PLHIV may be
perceived as discrimination and stigmatization [72, 73].
Without the COVID-19 pandemic, social discrimination
and stigmatization are prominent issues faced by PLHIV
[74, 75]. The evidence indicated that these challenges
could also be experienced by PLHIV even during the pan-
demic [22, 27]. Interestingly, studies have reported that
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PLHIVs were obliged to change their health center and
reported losing their jobs and even being denied health
services during the pandemic [29, 30]. Hence, there is
still the need to probe further into structural causes and
possible interventions in dealing with the stigma associ-
ated with HIV status.

Mental health services were not left out in the chal-
lenges posed by the pandemic on PLHIV. The COVID-
19 pandemic negatively affected the provision of
mental health services in this vulnerable population [22,
28]. As a result, current evidence has shown that the rate
of depression, anxiety, sleep disturbance, and boredom
have increased in PLHIV from 20 to 55% [21, 28, 31].
Although these mental health issues existed before the
pandemic in these patients, a systematic review hypoth-
esizes that the COVID-19 pandemic has exacerbated
the condition [72], hence, this issue may require prompt
attention and immediate actions. Furthermore, analy-
sis of the current evidence indicates that there is a link
between reduced mental health services for PLHIV and
other social challenges such as the disruption in illicit
substance-abuse-care services [22], an increase in the
utilization of illicit substances (including heroin, cocaine,
sedatives, prescription opioids, or methamphetamine)
from 10 to 18% [23] and increased recreational drug use
[21, 22].However, very few studies propose that there is
no significant change in the use of illicit drugs among
PLHIV during the pandemic [23, 25]. This negative
impact of the pandemic may not only make PLHIV more
liable to infection with COVID-19 but will also go a long
way in disrupting the treatment and management of HIV
infection [76-80].

Other non-healthcare challenges reported from our
analysis include consumption of alcohol, food insecurity
[21, 25, 26], increased abuse during quarantine [22, 28],
and financial difficulties [28-31]. Additionally, various
studies have reported that alcohol appears to increase
the risk of COVID-19 infection and complicate the dis-
ease progression. Moreover, alcohol use could exacerbate
the problem of the pandemic, particularly among vul-
nerable groups such as adolescents, the elderly, cancer
patients, and chronic disease patients including PLHIV. It
has been observed that the services for patients suffering
from alcoholism have been impacted by the pandemic
[81-83]. The observed trends during the pandemic fur-
ther disrupted the steady care that is needed for PLHIV.

Limitations and recommendations

To improve the provision of services to people living
with HIV during and after the pandemic, targeted solu-
tions must be developed. One of the suggested methods
is remote medical visits to maintain PLHIVs’ constant
access to their providers and medical services and
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consultation; those otherwise they are unable to receive
due to stigma, discrimination, or far distance from
medical centers, especially in countries with higher
HIV rates.

Given that the disruption in the supply of ART drugs
during the pandemic has led to an increase in mortal-
ity, it seems that special attention to the timely supply
of ART, the availability of sufficient additional drugs in
stock, and clinical follow-up of HIV services continua-
tion are necessary. To maintain the treatment process
of PLHIV, their access to ART should be a priority, and
treatment guidelines should explicitly emphasize the
importance of easy access to ART. There are shreds of
evidence about sufficient psychological treatments for
common psychological problems of PLHIV, including
anxiety, depression, alcohol, and substance use disor-
ders. During COVID-19, these interventions should be
delivered using mobile technology and social media.
In addition, in LMICs, due to their impaired access
to mobile phones and technology, culturally accept-
able and feasible psychological interventions should be
developed and implemented as a crucial part of regular
HIV care.

Conclusion

In summary, interruption in face-to-face visits and fol-
low-ups, lack of treatment adherence and subsequent
increase in mortality from COVID-19 pandemic com-
plications in PLHIV has led to growing concerns. Other
challenges of the current pandemic in PLHIV were psy-
chological disorders such as anxiety and depression,
an increase in substance use, and a rise in experienced
stigma and discrimination. The experiences of countries
that have used telemedicine for HIV care and manage-
ment during the pandemic, should be shared globally and
used as a potential measure to improve service delivery
in other countries, especially LMICs countries with weak
infrastructures.
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