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Abstract

Background: People living with HIV (PLHIV) and those at risk of HIV are marginalized worldwide and need to reach services
regularly. The COVID-19 pandemic can disrupt the HIV care continuum. This study aimed to identify the extent to which HIV-related
services have been affected by the COVID-19 pandemic and how we can overcome these challenges.

Methods: In this rapid review, we systematically searched PubMed and Scopus databases, the references of studies, international
agencies, and studies "cited by" feature in google scholar till May 28, 2021, without restrictions to language.

Results: Among the total of 1,121 studies, 31 of them were included in the review. The most important HIV-related services affected
by the COVID-19 pandemic were; access to anti-retroviral drugs, HIV testing, periodic HIV-related testing in people living with HIV
(PLHIV), pre-exposure prophylaxis, post-exposure prophylaxis, harm reduction services, psychological and counseling services. Some
factors were introduced to mitigate the effects of these challenges, including increasing the resilience of health, protecting health care
workers and their clients against COVID-19 through vaccination, providing HIV-related services through telehealth, and multi-month
dispensing (MMD) of medicines.

Conclusion: The results of this review study showed that PLHIV had difficulty in accessing follow-up, care and treatment services
during the COVID-19 pandemic. Programs such as the MMD or telemedicine can be useful in providing services to PLHIV during the
pandemic.
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Introduction

Coronavirus disease of 2019 (COVID-19) was first re-
ported in China, in December 2019 and rapidly distributed
worldwide. Globally, up to 5 November 2021, there have
been 248,467,363 confirmed cases of COVID-19, includ-
ing 5,027,183 deaths based on WHO reports (1). Male sex,
older age, and comorbidities, including diabetes, hyperten-
sion, and chronic kidney disease, have been reported as pre-
dictors of severe outcomes (2). Some studies also reported
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that HIV is associated with severe outcomes and mortalities
(2-4). In response to the COVID-19 pandemic, social dis-
tancing, quarantines, and lockdowns have been imple-
mented by many countries. Public health authorities in
many countries are focused on COVID-19 control; at the
same time, other communicable and non-communicable
diseases are needed for a comprehensive program for the
prevention, control, and treatment of the pandemic (5).

1What is “already known” in this topic:

The results of this review help to identify the extent to which
HIV-related services have been affected by the COVID-19
pandemic and how we can overcome these challenges.

— What this article adds:

The results of this review study showed that programs such as
the MMD or telemedicine can be useful in providing services to
PLHIV during the pandemic.
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COVID-19 and HIV

People living with HIV (PLHIV) and those at risk of HIV
are marginalized worldwide and need to reach services reg-
ularly. To control of HIV pandemic around the world, 95%
of PLHIV must know their HIV status, 95% of people who
are diagnosed with HIV will receive sustained antiretrovi-
ral therapy (ART), and 95% of all people receiving ART
will have viral suppression by 2030 (6). So, HIV-related
services must consider and cover a wide range of services
continuously to the needed clients. HIV-related care
sources are allocated to COVID-19, and care-seeking
PLHIV has reduced due to fear of getting COVID-19 infec-
tion (7). The COVID-19 pandemic can disrupt the HIV care
continuum and achieve each of the three targets (7). A pre-
vious modeling study showed that supply interruption of
ART services for six months among 50% of PLHIV who
receive the ART would increase new HIV infections by 1.6
times and increase HIV-related deaths by 1.63 times in one
year (8). Additional concerns exist around less attention to
HIV due to the shortage of financial sources, social pres-
sure and tension, engagement of the health system, and re-
directing HIV resources and international/national funds to
COVID-19, therefore, creating gaps in efforts to prevent
and control HIV (9, 10).

In response to these challenges, we need to understand
areas and care affected by COVID-19. Therefore, this study
aimed to identify the extent to which HIV-related services
have been affected by the COVID-19 pandemic and how
we can overcome these challenges.

Methods

Search strategy
In this study, we systematically searched PubMed and
Scopus databases, the references of studies, the references
of publications found, and studies "cited by" feature in
google scholar till May 2021. Moreover, in order to access
. non-electronic resources were searched,the grey literature
The resources include proceedings of the conferences,
dissertations, and organizations that have research
activities in the field of HIV and COVID-19. We searched
databases of international agencies, including the World
Health Organization (WHO), the Center for Disease
Control and Prevention (CDC), the Joint United Nations
Program on HIV/AIDS (UNAIDS), and global information
and education on HIV and AIDS (AVERT) to find relevant
reports about the effects of the COVID-19 pandemic on
HIV-related services or solutions for these challenges.
Search terms Included subject heading keywords relevant
to COVID-19 (e.g., SARS-CoV-2 or coronavirus disease
2019 or COVID-19 or severe acute respiratory syndrome
coronavirus 2 or coronavirus infection) and HIV (e.g., HIV
immunodeficiency virus OR AIDS OR OR human
Acquired Immunodeficiency Syndrome). Search terms
were combined using appropriate Boolean operators. In the

search, no limitation was considered on the language.

We searched wusing these terms: HIV, human
immunodeficiency virus, AIDS, acquired imunudeficiency
syndrome AND COVID-19, SARS-CoV-2, coronavirus,
2019-nCoV Disease, 2019 Novel Coronavirus Infection,
2019 Novel Coronavirus Disease, Severe Acute
Respiratory Syndrome Coronavirus 2, SARS Coronavirus
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Inclusion criteria

Original studies in any method or language, from
December 2019 to May 2021, aimed to provide information
about the effects of the COVID-19 pandemic on HIV-
related services or presented guidelines to overcome these
challenges were included in this rapid review.

Screening and data extraction

Screening of potentially related studies was done in a
multistage process. After excluding duplicates, studies
were screened by titles and abstracts. For the remaining
studies, full texts were evaluated for inclusion criteria. Four
reviewers (HM, NN, SA, and YM) did the screening
process, and disagreements were resolved by discussion of
these individuals. Also, two reviewers (SM and MKH)
searched and screened databases of international agencies,
including WHO, CDC, and UNAIDS. Reviewers extracted
information on both study and participant characteristics,
including first author, year of publication, country or
setting, target population, challenges of HIV-related
services (services affected by the COVID-19 pandemic),
and solutions for challenges.

Risk of bias assessment

Different checklists of the Joanna Briggs Institute’s crit-
ical appraisal tools were used to assess the methodological
quality of the included papers. These tools had eight items
for the evaluation of cross-sectional studies, 11 items for
cohort studies, 11 items for economic evaluation and mod-
eling studies, ten items for qualitative studies, and six items
for texts and opinions (commentaries, viewpoints, rapid
communications, and notes from the field). Quality
assessment was applied only for papers that were published
in searched databases. The assessment was not applied to
formal reports of an international organization.

Data analysis

We used the content analysis method to analyze the data
qualitatively. Content analysis is an objective and rule-
guided method used to make replicable and valid
inferences. This method can analyze the characteristics of
visual, verbal, and written documents (11).

Ethics consideration

This study protocol was reviewed and approved by the
Research Ethics Committee of the National Institute for
Medical Research Development (NIMAD) (Ethics ID: IR.
NIMAD. REC.1400. 107).

Results

Totally, 1121 studies were found. After excluding dupli-
cates (n = 311), and titles and abstracts screening (n = 741),
69 studies remained for full-text screening. During full-text
evaluation, 38 studies were excluded (28 studies were un-
related, and 10 studies had evaluated the effects of HIV on
COVID-19 or lessons learned from the HIV epidemic).
Eventually, a total of 31 studies were included in the rapid
review. Moreover, 31 reports were found from international
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Fig. 1. Flow diagram for searches and screening of databases, registers and other sources for the impact of COVD_19 on the disruptions of HIV-

related services

agencies, and 18 of them addressed challenges in HIV re-
lated services or solutions for these challenges included in
this review (Fig. 1). characteristics of included studies and
reports of international organizations are presented in Table
1, and Table 2.

The impact of COVID-19 on HIV-related services

The access to ART was the most important HIV-related
service affected by the COVID-19 pandemic. The other af-
fected HIV-related services were: a) access to HIV testing
and diagnosis services, b) routine periodic HIV-related di-
agnosing tests in PLHIV, c¢) access to pre-exposure prophy-
laxis (PrEP) and post-exposure prophylaxis (PEP), d) HIV-
related research, e) harm reduction services, including nee-
dle and syringe programs, condom and lubricant distribu-
tion programs, f) access to psychological and counseling
services and lack of participation in social and innovative
programs (Table 3).

Management of the challenges

These items were reported to manage the challenges: a)
increasing the resilience of health systems which ensured
the continuity of essential health services during the
COVID-19 pandemic and other emergencies, b) providing
the necessary protective equipment for staff, and introduc-
ing protocols for reducing the risks of transmission to both
staff and patients, c) protecting health care workers and
their clients against COVID-19 through vaccination, d)
providing HIV-related services through telehealth, and
multi-month dispensing of drugs (Table 3).

Discussion

We conducted a rapid review to determine the impact of
the COVID-19 pandemic and the resulting care programs
such as stay-at-home or lockdown on HIV/AIDS care, di-
agnosis, and treatment services worldwide. Overall, there
was little and contradictory information about this issue
globally. The lack of evidence and its inconsistencies have
hindered the development of international and national pro-
grams on how to provide care and support to PLHIV during
the COVID-19 pandemic. Results of this rapid review
showed that the most important HIV-related services af-
fected by the COVID-19 pandemic were access to ART ser-
vices, access to PrEP and PEP, access to HIV diagnosis ser-
vices, routine HIV-related testing in PLHIV, HIV-related
research, harm reduction program (needle and syringe pro-
grams, as well as condoms and lubricants programs), access
to psychological and counseling services and lack of par-
ticipation in social and innovative programs.

Failure to provide adequate and timely HIV-related care
and treatment services due to the COVID-19 pandemic in
the world, especially in low- and middle-income countries,
can lead to more severe and lasting complications than
COVID-19 disease itself. The COVID-19 pandemic has in-
creased indirect effects, such as unemployment, depres-
sion, and social anxiety among the marginalized population
in the community, especially PLHIV, and those at higher
risk of HIV. These factors can play a synergistic role as an
aggravating factor in the occurrence of other health-related
outcomes in these groups. So, supporting these populations
should be the priority of countries to manage these issues
to reduce the effect of the COVID-19 pandemic and similar
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Table 1. Characteristics of the included studies

First author Country Study type Target population Services affected by COVID-19
Algarin (12) USA Notes from the field Elder people living HIV care, stress, and continuing
with HIV studies
Chow (13) Australia Cross-sectional People who are at Post-exposure prophylaxis (PEP)
risk of HIV
Chow (14) Australia Cross-sectional MSM! Pre-exposure prophylaxis (PrEP)
Darcis (15) Belgium Cross-sectional People at risk of HIV testing and diagnosis
HIV
Davey (16) South Africa Longitudinal Pregnant women PrEP
Dourado (17) Brazil Notes from the field MSM and TGW? PrEP
Junejo (18) UK Cross-sectional People at risk of PEP
HIV
Jewell (19) China Modeling study People at risk of Antiretroviral treatment (ART)
HIV supply, AIDS-related death
Ahmed (20) Malesia Viewpoints Migrant workers HIV services, ART
living with HIV
Hogan (21) low-income and mid- Modelling study PLWHIV Care, medicine, new ART initia-
dle-income countries tions
(LMIC)
Hoagland (22) Brazil Rapid communication People at risk of PrEP
HIV
Kalichman (23) Georgia Longitudinal PLHIV Accessing food, medications, and
health care
Jenness (24) USA Modelling study MSM Incidence rates of HIV and other
STIs, sexual behaviors and ser-
vices
Kalichman (25) USA Cross-sectional PLHIV Social relationships, HIV services
Linnemayr (26) Uganda Mixed methods PLHIV
Menza (27) USA Cross-sectional MSM Home HIV self-testing
Booton (28) China Cross-sectional MSM Condom use, HIV testing and
ART initiation
Bulstra (29) Ethiopia, Malawi, Modeling study People at risk of HIV financing
Mozambique, Tanza- HIV, PLHIV
nia, Uganda, Kenya,
Nigeria, Zambia, Zim-
babwe, South Africa
Celestin (30) Haiti Modeling study PLHIV HIV care service delivery and
continuity of HIV therapy
Chow (31) Australia Cross-sectional People at risk of HIV testing and diagnosis
HIV
Ejima (32) Japan Cross-sectional People at risk of HIV testing
HIV
Giuliani (33) Italy Cross-sectional PLHIV Retention in care
Quiros-Roldan (34) Italy Cross-sectional PLHIV Continuum of HIV care
Sanchez (35) USA Cross-sectional MSM HIV testing, prevention and treat-
(online survey) ment services
Simdes (36) European Region Rapid communication People at risk of HIV testing
HIV
Sun (37) China Cross-sectional PLHIV ART
Kowalska (38) Central and Eastern Cross-sectional PLHIV HIV care and continuity of an-
Europe (online survey) tiretroviral treatment (ART)
Ponticiello (39) Uganda Qualitative People at risk of HIV testing
HIV
Oladele (40) Nigeria Notes from the field People at risk of HIV financing
HIV, PLHIV
Odinga (41) Kenya Cross-sectional MSM HIV testing
Lagat (42) Kenya Notes from the field People at risk of HIV testing
HIV

1: Men who have sex with men
2: Transgender women

events (23, 60-62).

PLHIV had some problems during the COVID-19 pan-
demic. The main problems were access to ART, and access
to routine HIV-related diagnosing tests. ART has an im-
portant role in the control of HIV around the world, and low
access to ART has some implications for the patients and
other healthy populations. The WHO also emphasizes the
importance of this issue as its statistics show that in 2020,
up to 73 countries will face disruption and difficulty in
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providing ART services during the COVID-19 pandemic.
Approximately 17 million PLHIV have been affected by
this disruption in service delivery (13, 18). The organiza-
tion along with UNAIDS estimates that a six-month delay
in providing antiretroviral services could lead to an increase
of 500,000 HIV/AIDS deaths in sub-Saharan Africa (63).
Moreover, PLHIV needs to do some routine diagnosing
tests, due to their immunity status and side effects of ART.
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Table 2. Characteristic of reports of international agencies on effects of COVID-19 on HIV services
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Title of report Organization Year Target population

Operational Considerations for Maintaining Essential Services and CDC 2020 PLHIV

Providing Care and Treatment for those Living with HIV in Low-Re-

source and non-US Settings During the COVID-19 Pandemic (43)

Disruption in HIV, Hepatitis and STI services due to COVID-19 (44) WHO 2020 All populations

Information notes on HIV and COVID-19 (45) WHO 2021 PLHIV, and people who are at risk of
HIV

Coronavirus disease (COVID-19): COVID-19 vaccines and people liv- WHO 2021 PLHIV

ing with HIV (46)

Coronavirus disease (COVID-19): HIV and antiretrovirals (47) WHO 2020 PLHIV

Successful continuation of antiretroviral therapy delivery during COVID WHO 2020 PLHIV

19 — best practices from the South East Asia Region (48)

Continuing PrEP services for adolescents in Brazil despite COVID-19 WHO 2020 At risk adolescents

disruptions (49)

Pre-exposure prophylaxis services in Thailand during COVID-19(50) WHO 2020  People with high-risk sexual behaviors

access to HIV medicines severely impacted by COVID-19 as AIDS re- WHO 2020 PLHIV

sponse stalls (51)

UNODC, WHO, UNAIDS and OHCHR joint statement on COVID-19 WHO 2020  People who are at risk of HIV in prisons

in prisons and other closed settings (52)

The cost of inaction: COVID-19-related service disruptions could cause WHO 2020 PLHIV, and people who are at risk of

hundreds of thousands of extra deaths from HIV (53) HIV

COVID-19 and HIV: 1 moment, 2 epidemics, 3 opportunities—how to UNAIDS 2020 PLHIV, and people who are at risk of

seize the moment to learn, leverage and build a new way forward for HIV

everyone’s health and rights (54)

UNAIDS calls on governments to strengthen HIV-sensitive social pro- UNAIDS 2020 PLHIV, and People who are at risk of

tection responses to the COVID-19 pandemic (55) HIV

Condoms and lubricants in the time of COVID-19 UNAIDS 2020 People who are at risk of HIV

The impact of the COVID-19 response on the supply chain, availability UNAIDS 2020 People who are at risk of HIV

and cost of generic antiretroviral medicines for HIV in low- and middle-

income countries (56)

Strategic considerations for mitigating the impact of COVID-19 on key- UNAIDS 2020 PLHIV, and people who are at risk of

population-focused HIV programs (57) HIV

Maintaining and prioritizing HIV prevention services in the time of UNAIDS 2021 PLHIV, and people who are at risk of

COVID-19 (58) HIV

Six concrete measures to support women and girls in all their diversity in UNAIDS 2020 Women and girls

the context of the COVID-19 pandemic (59)

Table 3. HIV-related services affected by the COVID-19 pandemic and solutions
Challenges Solutions

Access to ART services

Access to Pre-exposure Prophylaxis
(PrEP) and post-exposure prophy-
laxis (PEP)

Increasing the resilience of health systems ensure the continuity of essential health services during
the COVID-19 pandemic and other emergencies.

Adapting and revising HIV service delivery policies to include antiretroviral therapy (ART) dis-
tribution of the community and multi-month dispensing (MMD) of ART for all people living with
HIV

Providing the necessary protective equipment for staff and introducing protocols for reducing the
risks of transmission to both staff and patients

Protection of health care workers against COVID-19 through vaccination

Protection of PLWH against COVID-19 through vaccination

Decentralization of care to the primary health care level, bringing it as close as possible to the
doorsteps of PLHIV

Expansion of ART distribution through NGOs

Preparing online

Providing services by telemedicine and virtual clinics

Expanding the time of provided services can decrease waiting time and contacts between clients.
Increasing outreach support while maintaining in-person

visits for those regions where telemedicine is not feasible or advisable

Providing services by telemedicine and virtual clinics

Multi-month dispensing of PrEP and PEP

Providing the necessary protective equipment for staff and introducing protocols for
reducing the risks of transmission to both staff and patients

Establishing a monitoring and surveillance system to continue remote track of these individuals
during a pandemic

Launching online programs and sessions for education of the target groups during this pandemic
Increasing outreach support while maintaining in-person

Visits for those regions where telemedicine is not feasible or advisable

Disruption in providing these services, along with low ac-
cess to consulting services, could treat the health of PLHIV.
In addition, lack of access to ART services can lead to

serious negative health outcomes for PLHIV (14, 64-66).
People at risk of HIV were also faced with some barriers
during the COVID-19 pandemic. These barriers were
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Table 3. Continued

Challenges

Solutions

Access to HIV diagnosis services or
HIV testing services

Routine HIV related testing in people
living with HIV (CD4 cell count
tests, viral load tests, and drug re-
sistance tests)

Initiating ART in newly diagnosed
HIV cases

HIV related research

Harm reduction activities including
needle and syringe distribution pro-
grams, as well as condom and lubri-
cant distribution programs

Addiction treatment services for
PWIDs

Basic needs include food, and other
living necessities

Access to psychological and counsel-
ing services and lack of participation
in social and innovative programs

HIV service delivery centers should not be closed and health officials should inform at risk people
that HIV diagnosis and treatment centers are readily available during the quarantine.

Providing the necessary protective equipment for staff and introducing protocols for reducing the
risks of transmission to both staff and patients

Protection of health care workers against COVID-19 through vaccination

During the online consulting program, sending 2 kits for rapid HIV diagnosis to at risk people and
providing instruction about using these kits.

Launching online application systems or online programs to sell HIV diagnostic services such as
self-tests to at-risk groups

Decentralization of care to the primary health care level

Reducing waiting the time for HIV testing in clinics

Expanding time of provided services can decrease waiting time, and contacts between clients.
Increasing outreach support while maintaining in-person

Visits for those regions where telemedicine is not feasible or advisable

HIV service delivery centers should not be closed and health officials should inform at risk people
that HIV diagnosis and treatment centers are readily available during the quarantine.

Using point-of-care technology for special populations who need expedited testing and other HIV
related services

Providing the necessary protective equipment for staff and introducing protocols for reducing the
risks of transmission to both staff and patients

Protection of health care workers against COVID-19 through vaccination

Decentralization of care to the primary health care level, and bringing it as close as possible to the
doorsteps of PLHIV

Expanding time of provided services can decrease waiting time, and contacts between clients.

Adaptation and revision of HIV service delivery policies to include antiretroviral therapy (ART)
distribution in the community and multi-month dispensing (MMD) of ART

Providing counseling services through telehealth and providing ART drugs at home by mail, NGOs
and counseling center staff

Decentralization of care to the primary health care level, and bringing it as close as possible to the
doorsteps of PLHIV

Expanding time of provided services can decrease waiting time, and contacts between clients.
Protection of health care workers against COVID-19 through vaccination

Protection of PLWH against COVID-19 through vaccination

If conducting and continuing studies increase the risk of infection in participants and research staff,
they should be stopped.

Transition to remote data collection methods when applicable.

Ethics guidance should be strengthened by providing explicit advice regarding the ethical issues
associated with disrupted research, and the reopening and termination of studies.

Study protocols should be revised and strengthened by considering in pandemic situations.

Multi-month dispensing of needles, syringes, condoms and lubricants

Vaccinating service providers and creating a safe environment for service delivery

Improving equipment availability through home delivery, provision by post, peer supported distri-
bution, and vending machines

Multi-month dispensing of opioid substitution therapy

Providing the necessary protective equipment for staff and introducing protocols for reducing the
risks of transmission to both staff and patients

Establishing regular virtual meetings

Training PWIDs family members to help treatment of addiction

Providing consulting services for PWIDs and their families through phone and other virtual envi-
ronments and telehealth or telemedicine

Governments should help people living with HIV to provide basic needs.

Collecting NGOs, and public donations to meet the living needs of these people

Providing counseling services via telemedicine or phone

Linking clients/patients to online support groups

Establishing regular virtual meetings among PLHIV and at-risk people

access to HIV testing, PEP, PrEP, and harm reduction ser-
vices. Access with some difficulty among people at risk of
HIV could increase the risk of HIV transmission among
these populations.

Countries tried to manage these barriers using some pre-
designed or innovative strategies. Some countries have
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considered all care and treatment services as telemedicine
or others have used the multi-month dispensing (MMD)
policy to provide pharmaceutical services (67, 68). Some
countries tried to provide ART, treatment and care services
by post and door-to-door, but this type of service has its
own challenges. While many PLHIV are not interested in
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receiving service by mail, on the other hand, due to stigma,
discrimination and fear of disclosure, they are not fully sat-
isfied with sending medicines or other services to the door
(69, 70). In addition, there are three other problems with
this type of service delivery. First, during the COVID-19
pandemic, the supply and production of medicines by phar-
maceutical companies may have been problematic, in
which case various countries, especially LMIC, may face a
shortage of drugs in supply. Second, it is possible that due
to fear of COVID-19 in-service staff, these people avoid
providing all services to the PLHIV group or provide care
services with stigma or discrimination (67, 69-71). The re-
sults of many surveys showed that a number of service pro-
viders, especially physicians in the infectious disease de-
partment, have avoided providing services to PLHIV for
fear of developing COVID-19 (35). Third, in some coun-
tries, some personnel and physicians, who provided the ser-
vices for PLHIV and those at-risk of HIV before COVID-
19, had to shift to COVID-19 services. Therefore, there is
a need to develop more basic and appropriate solutions for
the equitable distribution of health and care services for
PLHIV, and people at risk of HIV during the COVID-19
pandemic. In addition to these services, it is necessary to
establish inter-sectoral cooperation in order to develop ap-
propriate programs or support ongoing programs to provide
remote services to PLHIV. This cross-sectoral cooperation
during the COVID-19 pandemic can be very effective in
coordinating service delivery (35, 72).

Our review had two limitations. First is the lack of publi-
cation of sufficient articles with appropriate information on
high-risk groups, such as female sex workers, transgender
people, and people who inject drugs. Therefore, conducting
more studies with a larger sample size of these groups can
be very useful and effective in developing a suitable pro-
gram to provide services. Second, like another review, pub-
lication bias is another limitation in this study as we in-
cluded only English-published papers or reports. These
limitations could change the results. Countries’ experience
during the COVID-19 Pandemic showed that HIV services
especially in developing countries, are vulnerable in emer-
gency situations. So, countries need to increase resilience
in such a situation. We recommend that countries must de-
crease inequality and HIV-related stigma. Also, we recom-
mend countries provide infrastructure for providing offline
services such as telemedicine.

Conclusion

The results of this rapid review showed that PLHIV, and
people at risk of HIV had difficulty in accessing follow-up,
care and treatment services during the COVID-19 pan-
demic. Programs such as the MMD or telemedicine can be
useful in providing services to PLHIV during the COVID-
19 pandemic. Developing such programs builds trust in
these high-risk groups and, on the other hand, solves re-
strictions in access to services for these individuals and
other high-risk groups. However, these innovative or pre-
designed services should consider the needs and restrictions
of these populations.

H. Mirzaei, et al.

Acknowledgment

This study was supported by National Institute for Med-
ical Research Development (NIMAD), Grant No.4000921.

Conflict of Interests
The authors declare that they have no competing interests.

References

1.WHO. WHO Coronavirus (COVID-19) Dashboard. November 2021.
avalable at: https://covid19.who.int/.

2.Risk Factors for Coronavirus Disease 2019 (COVID-19) Death in a
Population Cohort Study from the Western Cape Province, South
Africa. Clin Infect Dis. 2021;73(7):¢2005-¢2015.

3.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 primary care data and linked national death
registrations within the OpenSAFELY platform. Lancet HIV.
2021;8(1):e24-e32.

4.Geretti AM, Stockdale AJ, Kelly SH, Cevik M, Collins S, Waters, et
al., Outcomes of coronavirus disease 2019 (COVID-19) related
hospitalization among people with human immunodeficiency virus
(HIV) in the ISARIC World Health Organization (WHO) clinical
characterization protocol (UK): a prospective observational study. Clin
Infect Dis. 2021;73(7):¢2095-¢2106.

5.Wernli D, Antulov-Fantulin N, Berezowski J, Biller-Andorno N,
Blanchet K, Bottcher K, et al. Governance in the age of complexity:
building resilience to COVID-19 and future pandemics. BMJ Glob
Health. 2021.

6.HIV/AIDS, J.UN.P.o. and J.UN.P.o. HIV/Aids, 90-90-90: an
ambitious treatment target to help end the AIDS epidemic. Geneva:
Unaids, 2014.

7.Jiang, H., Y. Zhou, and W. Tang, Maintaining HIV care during the
COVID-19 pandemic. Lancet HIV. 2020;7(5):¢308-¢309.

8.Jewell BL, Mudimu E, Stover J, Ten Brink D, Phillips AN, Smith JA,
et al. Potential effects of disruption to HIV programmes in sub-Saharan
Africa caused by COVID-19: results from multiple mathematical
models. Lancet HIV. 2020;7(9):€629-e640.

9. Adepoju P. Tuberculosis and HIV responses threatened by COVID-19.
Lancet HIV. 2020;7(5):e319-e320.

10. Jaafari Z, Eybpoosh S, Sharifi H, Karamouzian M. Exploration of the
Impact of Coronavirus Disease 2019 on People Living With HIV in
Kerman, Iran: A Qualitative Study. J Assoc Nurses AIDS Care. 2021.

11. Khirfan L, Peck M, Mohtat N. Systematic content analysis: A
combined method to analyze the literature on the daylighting (de-
culverting) of urban streams. MethodsX, 2020. 7: p. 100984.

12. Algarin AB, Varas-Rodriguez E, Valdivia C, Fennie KP, Larkey L,
HuN, et al. Symptoms, stress, and HIV-related care among older people
living with HIV during the COVID-19 pandemic, Miami, Florida.
AIDS Behav. 2020;24(8):2236-2238.

13. Chow EP, Hocking JS, Ong JJ, Phillips TR, Fairley CK. Postexposure
prophylaxis during COVID-19 lockdown in Melbourne, Australia.
Lancet HIV. 2020;7(8):e528-e529.

14. Chow EP, Hocking JS, Ong JJ, Schmidt T, Buchanan A, Rodriguez E,
et al. Changing the use of HIV pre-exposure prophylaxis among men
who have sex with men during the COVID-19 pandemic in Melbourne,
Australia. in Open forum infectious diseases. 2020. Oxford University
Press US.

15. Darcis G, Vaira D, Moutschen M. Impact of coronavirus pandemic
and containment measures on HIV diagnosis. Epidemiol Infect. 2020.
148.

16. Davey DL, Bekker LG, Mashele N, Gorbach P, Coates TJ, Myer L.
PrEP retention and prescriptions for pregnant women during COVID-
19 lockdown in South Africa. Lancet HIV. 2020;7(11):¢735.

17. Dourado I, Magno L, Soares F, Massa P, Nunn A, Dalal S, et al.
Adapting to the COVID-19 pandemic: continuing HIV prevention
services for adolescents through telemonitoring, Brazil. AIDS Behav.
2020;24:1994-1999.

18. Junejo M, Girometti N, McOwan A, Whitlock G, Gedela K,
McCormack S, et al. HIV postexposure prophylaxis during COVID-19.
Lancet HIV. 2020;7(7):e460.

19. Jewell BL, Smith JA, Hallett TB. Understanding the impact of

http://mjiri.iums.ac.ir 7
Med J Islam Repub Iran. 2022 (29 Aug); 36.98.



http://dx.doi.org/10.47176/mjiri.36.98
https://mjiri.iums.ac.ir/article-1-8132-en.html

[ Downloaded from myjiri.iums.ac.ir on 2026-05-26 ]

[ DOI: 10.47176/mijiri.36.98]

COVID-19 and HIV

interruptions to HIV services during the COVID-19 pandemic: A
modelling study. EClinical Medicine, 2020. 26: p. 100483.

20. Ahmed A, Dujaili J, Sandhu AK, Hashmi FK. Concerns of HIV-
positive migrant workers in COVID-19 pandemic: A call for action. J
Glob Health. 2020;10(2):020342-020342.

21. Hogan AB, Jewell BL, Sherrard-Smith E, Vesga JF, Watson OJ,
Whittaker C, et al. Potential impact of the COVID-19 pandemic on
HIV, tuberculosis, and malaria in low-income and middle-income
countries: a modelling study. Lancet Glob Health. 2020 Sep
1;8(9):e1132-41.

22. Hoagland B, Torres TS, Bezerra DR, Geraldo K, Pimenta C, Veloso
VG, et al. Telemedicine as a tool for PrEP delivery during the COVID-
19 pandemic in a large HIV prevention service in Rio de Janeiro-Brazil.
Braz J Infect Dis. 2020;24:360-364.

23. Kalichman SC, Eaton LA, Berman M, Kalichman MO, Katner H, Sam
SS, et al. Intersecting Pandemics: Impact of SARS-CoV-2 (COVID-19)
Protective Behaviors on People Living With HIV, Atlanta, Georgia. J
Acquir Immune Defic Syndr. 2020;85(1):66-72.

24, Jenness SM, Le Guillou A, Chandra C, Mann LM, Sanchez T,
Westreich D, et al. Projected HIV and Bacterial Sexually Transmitted
Infection Incidence Following COVID-19-Related Sexual Distancing
and Clinical Service Interruption. J Infect Dis. 2021;223(6):1019-1028.

25. Kalichman SC, Shkembi B, Kalichman MO, Eaton LA. Trust in health
information sources and its associations with COVID-19 disruptions to
social relationships and health services among people living with HIV.
BMC Public Health. 2021;21(1):817.

26. Linnemayr S, Jennings Mayo-Wilson L, Saya U, Wagner Z,
MacCarthy S, Walukaga S, et al. HIV Care Experiences During the
COVID-19 Pandemic: Mixed-Methods Telephone Interviews with
Clinic-Enrolled HIV-Infected Adults in Uganda. AIDS Behav.
2021;25(1):28-39.

27. Menza TW, Garai J, Ferrer J, Hecht J. Rapid Uptake of Home-Based
HIV Self-testing During Social Distancing for SARS-CoV2 Infection
in Oregon. AIDS Behav. 2021;25(1):167-170.

28. Booton RD, Fu G, MacGregor L, Li J, Ong JJ, Tucker JD, et al. The
impact of disruptions due to COVID-19 on HIV transmission and
control among men who have sex with men in China. J Int AIDS Soc.
2021;24(4):25697.

29. Bulstra CA, Reddy CL, Atun R, Barnighausen T, Hontelez JA. Impact
of the coronavirus disease 2019-related global recession on the
financing of the global HIV response. AIDS. 2021;35(7):1143-1146.

30. Celestin K, Allorant A, Virgin M, Marinho E, Francois K, Honor¢ JG,
White C, et al. Short-Term Effects of the COVID-19 Pandemic on HIV
Care Utilization, Service Delivery, and Continuity of HIV
Antiretroviral Treatment (ART) in Haiti. AIDS Behav.
2021;25(5):1366-1372.

31. Chow EP, Ong JJ, Denham I, Fairley CK., HIV Testing and Diagnoses
During the COVID-19 Pandemic in Melbourne, Australia. J Acquir
Immune Defic Syndr. 2021;86(4):e114-e115.

32. Ejima K, Koizumi Y, Yamamoto N, Rosenberg M, Ludema C, Bento
Al et al. HIV Testing by Public Health Centers and Municipalities and
New HIV Cases During the COVID-19 Pandemic in Japan. J Acquir
Immune Defic Syndr. 2021;87(2):e182-¢187.

33. Giuliani M, Dona MG, La Malfa A, Pasquantonio MS, Pimpinelli F,
Cristaudo A, et al. Ensuring retention in care for people living with HIV
during the COVID-19 pandemic in Rome, Italy. Sex Transm Infect.
2021;97(4):317-317.

34. Quiros-Roldan E, Magro P, Carriero C, Chiesa A, El Hamad I, Tratta
E, et al. Consequences of the COVID-19 pandemic on the continuum
of care in a cohort of people living with HIV followed in a single center
of Northern Italy. AIDS Res Ther. 2020;17(1):59.

35. Sanchez TH, Zlotorzynska M, Rai M, Baral SD. Characterizing the
impact of COVID-19 on men who have sex with men across the United
States in April, 2020. AIDS Behav. 2020;24(7):2024-2032.

36. Simdes D, Stengaard AR, Combs L, Raben D. Impact of the COVID-
19 pandemic on testing services for HIV, viral hepatitis and sexually
transmitted infections in the WHO European Region, March to August
2020. Eurosurveillance. 2020;25(47):2001943.

37. Sun Y, Li H, Luo G, Meng X, Guo W, Fitzpatrick T, et al.
Antiretroviral treatment interruption among people living with HIV
during COVID-19 outbreak in China: a nationwide cross-sectional
study. J. Int. AIDS Soc. 2020;23(11).

38. Kowalska JD, Skrzat-Klapaczynska A, Bursa D, Balayan T, Begovac
J, Chkhartishvili N, et al. HIV care in times of the COVID-19 crisis—
Where are we now in Central and Eastern Europe? J Infect Dis.

8 http://mjiri.ijums.ac.ir
Med J Islam Repub Iran. 2022 (29 Aug); 36:98.

2020;96:311-314.

39. Ponticiello M, Mwanga-Amumpaire J, Tushemereirwe P, Nuwagaba
G, King R, Sundararajan R. “Everything is a mess”: how COVID-19 is
impacting engagement with HIV testing services in rural Southwestern
Uganda. AIDS Behav. 2020;24:3006-3009.

40. Oladele TT, Olakunde BO, Oladele EA, Ogbuoji O, Yamey G. The
impact of COVID-19 on HIV financing in Nigeria: a call for proactive
measures. BMJ Glob Health. 2020;5(5):¢002718.

41. Odinga MM, Kuria S, Muindi O, Mwakazi P, Njraini M, Melon M. et
al., HIV testing amid COVID-19: community efforts to reach men who
have sex with men in three Kenyan counties. Gates Open Res. 2020;4.

42. Lagat H, Sharma M, Kariithi E, Otieno G, Katz D, Masyuko S, et al.
Impact of the COVID-19 pandemic on HIV testing and assisted partner
notification services, Western Kenya. AIDS Behav. 2020;24:3010-
3013.

43. CDC. Operational Considerations for Maintaining Essential Services
and Providing Care and Treatment for those Living with HIV in Low-
Resource non-US Settings During the COVID-19 Pandemic.
https://www.cdc.gov/coronavirus/2019-ncov/downloads/global-covid-
19/COVID-Essential-services-HIV .pdf.

44. WHO. Disruption in HIV, Hepatitis and STI services due to COVID-
19. https://www.who.int/docs/default-source/hg-hiv-hepatitis-and-stis-
library/hhs-service-disruption-slides-dec-2020.pdf?sfvrsn=be1039d_12.

45. WHO. Regional Office for the Western Pacific. (2020). Information
note on HIV and COVID-19. Manila : WHO Regional Office for the
Western ~ Pacific.  https://apps.who.int/iris/handle/10665/331919.
License: CC BY-NC-SA 3.0 1GO.

46. WHO. 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.

47. WHO. Coronavirus disease (COVID-19): HIV and antiretrovirals.
https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-
19-hiv-and-antiretrovirals.

48. WHO. Successful continuation of antiretroviral therapy delivery
during COVID 19 — best practices from the South East Asia Region.
https://www.who.int/news/item/26-11-2020-successful-continuation-of-
antiretroviral-therapy-delivery-during-covid-19-best-practices-from-the-
southeast-asia-region.

49. WHO. Continuing PrEP services for adolescents in Brazil despite
COVID-19 disruptions. https://www.who.int/news/item/26-11-2020-
continuing-prep-services-for-adolescents-in-brazil-despite-covid-19-
disruptions.

50. WHO. Pre-exposure prophylaxis services in Thailand during COVID-
19. https://www.who.int/news/item/26-11-2020-pre-exposure-prophylaxis-
services-in-thailand-during-covid-19.

51. WHO. access to HIV medicines severely impacted by COVID-19 as
AIDS response stalls. https://www.who.int/news/item/06-07-2020-
who-access-to-hiv-medicines-severely-impacted-by-covid-19-as-aids-
response-stalls.

52. WHO. UNODC, WHO, UNAIDS and OHCHR joint statement on
COVID-19 in prisons and other closed settings.
https://www.who.int/news/item/13-05-2020-unodc-who-unaids-and-ohchr-
joint-statement-on-covid- 19-in-prisons-and-other-closed-settings.

53. WHO. The cost of inaction: COVID-19-related service disruptions
could cause hundreds of thousands of extra deaths from HIV.
https://www.who.int/news/item/1 1-05-2020-the-cost-of-inaction-covid-19-
related-service-disruptions-could-cause-hundreds-of-thousands-of-extra-
deaths-from-hiv.

54. UNAIDS. COVID-19 AND HIV: COVID-19 and HIV: 1 moment, 2
epidemics, 3 opportunities—how to seize the moment to learn, leverage
and build a new way forward for everyone’s health and rights.
https://www.unaids.org/en/resources/documents/2020/20200909 _lesso
ns_hiv_covid.

55. UNAIDS. UNAIDS calls on governments to strengthen HIV-sensitive
social protection responses to the COVID-19 pandemic. Available at:
https://www.unaids.org/en/resources/documents/2020/call-to-action-
social-protection-covid 1 9#:~:text=UNAIDS%?20calls%200n%20gov
ernments%20t0%201ive%20up%20t0%20their%20commitment,to%?2
Oaddress%20the%20needs%20and.

56. UNAIDS. The impact of the COVID-19 response on the supply chain,
availability and cost of generic antiretroviral medicines for HIV in low-
and middle-income countries. Auvailable
at:https://www.unfpa.org/sites/default/files/resource-pdf/condoms-
lubricants-covid19 _en.pdf.


http://dx.doi.org/10.47176/mjiri.36.98
https://mjiri.iums.ac.ir/article-1-8132-en.html

[ Downloaded from myjiri.iums.ac.ir on 2026-05-26 ]

[ DOI: 10.47176/mijiri.36.98]

57. UNAIDS.Strategic considerations for mitigating the impact of
COVID-19 on key-population-focused HIV programs.
https://www.unaids.org/sites/default/files/media_asset/kp-strategic-
considerations-covid19_en.pdf.

58. UNAIDS. Maintaining and prioritizing HIV prevention services in the
time of COVID-19.
https://www.unaids.org/sites/default/files/media_asset/maintaining-
prioritizing-hiv-prevention-services-covid19_en.pdf.

59. UNAIDS. Six concrete measures to support women and girls in all
their diversity in the context of the COVID-19 pandemic.
https://www.unaids.org/sites/default/files/media_asset/women-girls-
covid19 en.pdf.

60. Jewell BL, Jewell NP. On the role of statisticians and modelers in
responding to AIDS and COVID-19. Stat Med. 2021;40(11):2530-
2535.

61. Jiang H, Xie Y, Xiong Y, Zhou Y, Lin K, Yan Y, et al. HIV self-
testing partially filled the HIV testing gap among men who have sex
with men in China during the COVID-19 pandemic: results from an
online survey. J Int AIDS Soc. 2021;24(5):e25737.

62. Johnston, R., The first 6 months of HIV-SARS-CoV-2 coinfection:
outcomes for 6947 individuals. Curr Opin HIV AIDS, 2021. 16(1): p.
54-62.

63. Sanchez-Rubio J, Vélez-Diaz-Pallarés M, Gonzalez CR, Fenollera PS,
Yubero CG, Garcia-Valdecasas MF. HIV postexposure prophylaxis
during the COVID-19 pandemic: experience from Madrid. Sex Transm
Infect. 2021;97(2):100-100.

64. Chow EP, Hocking JS, Ong JJ, Phillips TR, Fairley CK. Sexually
transmitted infection diagnoses and access to a sexual health service
before and after the national lockdown for COVID-19 in Melbourne,
Australia. in Open forum infectious diseases. 2021. Oxford University
Press US.

65. Coombe J, Kong FY, Bittleston H, Williams H, Tomnay J, Vaisey A,
et al. Love during lockdown: findings from an online survey examining
the impact of COVID-19 on the sexual health of people living in
Australia. Sex Transm Infect. 2021;97(5):357-362.

66. Gillespie D, Knapper C, Hughes D, Couzens Z, Wood F, De Bruin M,
et al. Early impact of COVID-19 social distancing measures on reported
sexual behaviour of HIV pre-exposure prophylaxis users in Wales. Sex
Transm Infect. 2021;97(2):85-87.

67. Cilloni L, Fu H, Vesga JF, Dowdy D, Pretorius C, Ahmedov S, et al.
The potential impact of the COVID-19 pandemic on the tuberculosis
epidemic a modelling analysis. EClinicalMed. 2020;28:100603.

68. Rockwell, K.L. and A.S. Gilroy, Incorporating telemedicine as part of
COVID-19 outbreak response systems. Am J Manag Care.
2020;26(4):147-148.

69. Pinto RM, Park S. COVID-19 pandemic disrupts HIV continuum of
care and prevention: implications for research and practice concerning
community-based organizations and frontline providers. AIDS Behav.
2020;24(9):2486-2489.

70. Crane MA, Popovic A, Stolbach Al, Ghanem KG. Reporting of
sexually transmitted infections during the COVID-19 pandemic. Sex
Transm Infect. 2021;97(2):101-102.

71. Shiau S, Krause KD, Valera P, Swaminathan S, Halkitis PN. The
burden of COVID-19 in people living with HIV: a syndemic
perspective. AIDS Behav. 2020;24(8):2244-2249.

72. McKay T, Henne J, Gonzales G, Quarles R, Gavulic KA, Garcia
Gallegos SThe COVID-19 pandemic and sexual behavior among gay
and bisexual men in the United States. Available at SSRN 3614113,
2020.

http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2022 (29 Aug); 36.98.

H. Mirzaei, et al.


http://dx.doi.org/10.47176/mjiri.36.98
https://mjiri.iums.ac.ir/article-1-8132-en.html
http://www.tcpdf.org

