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Abstract
Purpose of Review This review summarizes HIV care delivered via telemedicine before and during the COVID-19 pandemic and
highlights areas of study to inform optimal usage of telemedicine in HIV clinical practice in the future.
Recent Findings To address barriers to care created by the COVID-19 pandemic, regulatory agencies and payors waived
longstanding restrictions, which enabled rapid expansion of telemedicine across the country. Preliminary data show that pro-
viders and persons with HIV (PWH) view telemedicine favorably. Some data suggest telemedicine has facilitated retention in
care, but other studies have found increasing numbers of PWH lost to follow-up and worsened virologic suppression rates despite
offering video and/or telephone visits.
Summary The COVID-19 pandemic has exacerbated gaps in the HIV care continuum. To help mitigate the impact, most clinics
have adopted new virtual care options and are now evaluating usage, impact, and concerns. Further research into the effects of
telemedicine on HIV care and continued work towards universal access are needed.
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Introduction

The coronavirus disease-2019 (COVID-19) pandemic, caused
by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), has disrupted the world and impacted every
stage of the HIV care continuum. Clinics have experienced
interruptions to their usual care models [1], and some have
already identified decreases in viral suppression rates, espe-
cially for individuals experiencing homelessness, despite sta-
ble retention-in-care and visit volumes for in-person and tele-
phone visits [2]. Interruptions in care and decreased viral sup-
pression rates also have also impacted HIV transmission [3].
For many persons with HIV (PWH), the clinic serves as a
medical home, and the pandemic has created substantial bar-
riers to accessing primary care and other multidisciplinary
services while trying to maintain safe physical distancing.

To help overcome barriers to care that have been created or
exacerbated by the COVID-19 public health emergency,
clinics have near universally launched or expanded telehealth
options and entered a new era of virtual, distance-based med-
ical care. Telehealth, as defined by the United States (U.S.)
Health Resources and Service Administration (HRSA), is “the
use of electronic information and telecommunications tech-
nologies to support and promote long-distance clinical health
care, patient, and professional health-related education, public
health, and health administration” [4]. Telehealth can encom-
pass distance-based provider-to-patient interactions, provider-
to-provider modalities, store-and-forward communications,
and mobile health applications [5]. The term telemedicine
specifically refers to clinical care provided via video telecon-
ferencing. Thus, in this review, we focus on synchronous
provider-to-patient video visits, which we refer to as
telemedicine.

Though telemedicine has long been technologically feasi-
ble, prior to the COVID-19 pandemic, regulatory and reim-
bursement barriers hindered implementation, and its use was
limited to specific healthcare systems or unique situations and
to research settings. When the COVID-19 pandemic reached
the U.S., however, clinics across the nation needed to rapidly
implement or expand telemedicine options as a way to deliver
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care while supporting stay-at-home and shelter-in-place pre-
cautions [6]. To facilitate this expansion, Congressional
House Bill 6074 allowed the Department of Health and
Human Services (DHHS) to temporarily waive certain tele-
medicine restrictions, and the Centers for Medicare &
Medicaid Services (CMS) enacted several emergency waivers
to facilitate expansion of telemedicine services [7]. Examples
of telemedicine restrictions waived include regulations that
previously required patients to live in designated rural or med-
ically underserved areas, that only allowed certain providers to
bill for telemedicine visits, and that prohibited patients from
joining video visits from home [8]. In addition, private payors
amended restrictions around reimbursement, cost-sharing,
prescription refill limits, and other policies. These regulatory
and reimbursement changes allowed for a brisk and dramatic
propagation of telemedicine services. Exemplifying the signif-
icant shift, in February 2020, 0.1% of Medicare visits were
conducted electronically, versus 43.5% in April 2020 [9].

Although some clinics and healthcare systems were well
prepared for the shift to telemedicine (i.e., with technologic
platforms and protocols already in place), many were not.
Most are now in the process of troubleshooting, evaluating
barriers from the patient and provider perspective, devising
solutions, and optimizing usage. Furthermore, the landscape
once the current pandemic ends is difficult to predict; there are
advantages to maintaining telemedicine options but how this
will be balanced with the benefits of in-person visits and how
the current regulatory waivers will change remain unclear. In
this review, we (1) summarize the use of telemedicine for HIV
treatment or prevention prior to the COVID-19 pandemic, (2)
describe implementation strategies incorporated by clinics and
health systems to sustain HIV and pre-exposure prophylaxis
(PrEP) care during the COVID-19 pandemic, and (3) discuss
future research questions and policy needs that will be crucial
to address to inform future telemedicine usage.

Telemedicine for HIV Care Before COVID-19

Prior to the COVID-19 pandemic, PWH and their providers
expressed interest in telemedicine. For example, a survey of
371 PWH in the Houston area found that 57% of respondents
were, “more likely to use telehealth for their HIV care, if
available, as compared to one-on-one in-person care,” and
37% answered they would use telehealth frequently or always
as an alternative to clinic visits [10]. Similarly, in a survey of
physicians who cared for PWH, 85% believed telemedicine
could improve access and timeliness to care [11].

While PWH and HIV care providers were interested in
telemedicine, before the COVID-19 public health emergency,
data for the effects of telemedicine on clinical outcomes in
HIV care were limited. Importantly, most models for telemed-
icine required a patient to travel to a clinic or other setting in

order to connect to their visits, as regulations prevented them
from connecting from home. Thus, comparisons to current
models of telemedicine are difficult. That said, findings were
generally favorable and suggested many potential benefits of
telemedicine. For example, in a small study of PWH in a rural
setting within a Veterans Affairs (VA) healthcare system, thir-
ty of 32 eligible patients chose to participate in a video con-
ferencing option [12]. Participation in telemedicine decreased
travel time, led to patient satisfaction, and improved rates of
flu vaccination and screening for syphilis, depression, tobacco
use, and alcohol use. No statistically significant difference in
retention in care or virologic suppression was observed be-
tween the groups [12]. Then, Ohl and colleagues performed
a large, cluster-randomized study at clinics across three VA
networks, where 1670 PWH were offered telehealth visits
[13]. Video conferencing was used uniformly, though other
telehealth modalities were included and varied by site.
Patients were given the option to either travel to a nearby
primary care clinic to use telemedicine to connect with their
HIV provider or to travel to see their HIV provider in person.
Only 120 (13%) PWH opted into the telemedicine option. The
authors postulate that uptake was low because patients were
already accustomed to traveling to their HIV clinic and that
relatively little travel time would be saved with the telemedi-
cine strategy (connecting from home was not an option due to
the regulatory environment at the time) [13]. For those who
used telemedicine, as compared to those who did not, inves-
tigators observed an increase in the number of HIV clinic
visits and more frequent viral load testing, though neither
the availability of telemedicine nor its usage was associated
with improved viral suppression [13]. Lastly, in a retrospec-
tive chart review of PWH in rural Georgia receiving HIV care,
of 385 cases reviewed (200 in-person encounters through one
clinic and 185 telemedicine encounters through another), there
was no statistically significant difference in mean viral load or
in rates of year-round viral control between those who had in-
person versus telemedicine visits [14].

Prior to the COVID-19 pandemic, some experience and
data had accumulated for use of telemedicine to support
HIV care in correctional settings. In a retrospective cohort
study of 687 PWH in a corrections system, use of telemedi-
cine to access HIV subspecialty care was associated with
greater virologic suppression and higher CD4 T-cell counts
[15]. The use of video conferencing to increase linkage to care
post-release has also been studied, though, in an analysis of
144 PWH who used video conferencing with case managers
in community-based organizations, telemedicine usage did
not lead to a statistically significant difference in linkage rates
[16]. Despite this, the authors note that telemedicine was pos-
itively received by both patients and case managers [16].

Heterogeneity of study design and telemedicine implemen-
tation logistics makes comparison between the above studies
difficult. In HIV primary care settings, outcomes, including
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virologic suppression, were similar between telemedicine and
in-person visits, and in some studies, telemedicine lowered
barriers to care, especially barriers related to distance and
travel needs. Consistent across the studies was the finding that
PWH and their providers had positive attitudes toward tele-
medicine and were interested in its growth as an option to
access care. Many expected that the numbers of individuals
utilizing telemedicine in HIV and infectious diseases (ID)
would continue to grow [17]. What was unanticipated, how-
ever, was the dramatic proliferation of telemedicine service
implementation across the country, precipitated by the
COVID-19 public health emergency.

Telemedicine for HIV Ambulatory Care
During the COVID-19 Pandemic

OnMarch 23, 2020, the DHHS published interim guidance for
COVID-19 and PWH and suggested providers prescribe 90-
day supplies of antiretroviral medications, instead of 30-day
supplies, change to mail-order medications instead of pick-
ups, and, when possible, extend the interval and frequency with
which PWH have clinic and laboratory visits [18]. In addition,
the DHHS stated that video or telephone visits could replace in-
person encounters for routine or non-urgent care [18].

It is clear that since the pandemic started and the regula-
tory and reimbursement landscape changed, telemedicine
access has increased for PWH [19]. For example, Mayer
et al. describe outcomes for PWH at a Boston community
health center. In the first two months of 2020, their clinic
had a mean of 626 in-person visits and zero telemedicine
visits [20]. In March and April 2020, however, the number
of in-person visits dropped to 370 and 360, respectively,
while the number of telemedicine visits increased to 263
and 751 visits, respectively [20]. When telemedicine and
in-person visits were combined, the mean number of visits
per month by PWH was higher between March and
September 2020 as compared to the same seven-month peri-
od in 2019 [20]. Despite an initial decrease in themean num-
ber of plasma HIV RNA tests performed, monthly rates of
virologic suppression at this clinic were similar between
2019 and 2020. Thus, though the number of in-person visits
decreased, the authors concluded that engagement in care,
based on viral suppression rates and the total number of
visits, remained constant during the COVID-19 pandemic
[20]. In contrast, investigators at a Midwestern academic
HIV clinic serving approximately 1100 PWH, who shared
operational details and quality improvement strategies from
their transition to telemedicine, also assessed viral suppres-
sion and retention in care data [21]. FromFebruary toAugust
2020, viral suppression rates did not change, but the number
of patients lost to follow-up (which they defined as patients
not seen for one year or more) increased from 34 to 59 [21].

Rogers et al. described a rapid shift to telemedicine for
PWH at a newly opened LGBTQ+ clinic in Rhode Island.
Anecdotally, providers had positive experiences with tele-
medicine and appreciated, “the opportunity to care for patients
who may have more difficulty making it to in-person visits”
and “the opportunity to observe patients in their homes to
provide more context for their social circumstances” [22].
Patient feedback was elicited through a patient satisfaction
survey, in which approximately 25% of respondents reported
interest in receiving care via telemedicine, though patients
also reported concerns about privacy, data breaches, billing,
and insurance challenges [22]. These investigators do not re-
port viral suppression rates, but received positive feedback
from patients and providers about their experience with video
visits.

In summary, most patients and providers reported positive
attitudes toward telemedicine during the COVID-19 pandem-
ic, suggesting the modality is likely to remain a part of HIV
care in the future. While some studies found stable rates of
virologic suppression and engagement in care [20, 21], others
noted increased numbers of PWH lost to follow-up [21]. The
explanation for these contrasting results may be due to differ-
ences in study design, telemedicine protocols and policies, or
proportion of patients with the means to access telemedicine
visits. Importantly, connecting to a visit via telemedicine does
not supplant the wrap-around services often needed to help an
individual achieve virologic suppression [2, 23]. Thus, given
that it is difficult to generalize from these studies alone and
that communication with a provider is one of many elements
necessary for patients to succeed with HIV treatment, more
data regarding virologic suppression and retention in care dur-
ing this new telemedicine era are required.

Telemedicine for Pre-Exposure Prophylaxis
Care During the COVID-19 Pandemic

The pandemic accelerated the expansion of telemedicine for
pre-exposure prophylaxis (PrEP) care as well. Though prior
innovations in the use of telemedicine to overcome barriers to
PrEP dissemination and adherence were limited to small geo-
graphic pockets or unique settings [5, 24, 25], guidance during
the public health emergency encouraged telemedicine usage
to deliver PrEP care [26]. Most providers have modified their
PrEP practice during this time, largely through incorporation
of telehealth modalities [27]. In addition, approximately 54%
noticed that their ability to test for HIV or STIs dropped [27].
This decrease in testing was mirrored by patient experiences.
In an online survey of men who have sex with men in the
Southern U.S. who use PrEP, during the pandemic, 47% did
not receive an STI test and 35% did not receive an HIV test
[28] and a Boston clinic observed that the number of HIV tests
decreased by 85.1% [29]. Data from the Boston community
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health center specializing in sexual healthcare showed that
despite a rapid transition to telemedicine, COVID-19 was still
associated with disruptions in PrEP care [29]. Specifically,
between January and April 2020, they found that PrEP refill
lapses increased by 191% and that new PrEP starts decreased
by 72.1% [29]. Physical distancing and stay-at-home orders
may have contributed, as a survey study found that of individ-
uals who stopped PrEP voluntarily, 85% stopped due to low
perceived risk [27]. Though PrEP visits and prescriptions
plummeted during this time, many may have stopped PrEP
appropriately in the context of strict physical distancing. As
the need for PrEP can fluctuate, we do not yet know whether
the individuals who discontinued PrEP have re-started or re-
engaged in care. In addition, we need more information about
the individuals who stopped PrEP due to access barriers so as
to better understand how telemedicine could help relieve such
barriers.

Unanswered Questions and Future Directions
of Telemedicine for HIV and PrEP Care

Remote visits have several advantages beyond promoting
physical distancing, including convenience; decreased travel
time, expenses, or time away from work; helping individuals
who fear stigmawhen attending clinic visits; and, importantly,
helping individuals stay safe and healthy, particularly if they
have risk factors for serious COVID-19 [8, 30]. Despite this,
several concerns about the use of telemedicine exist, including
quality of care, privacy in the home or other living situation,
reimbursement, cost, medicolegal risks, increased administra-
tive burden, and lack of institutional support [31–33]. Also,
both PWH and their providers worry about decreased personal
connections in their relationship [11].

One of the most pressing and significant concerns
about telemedicine regards the socioeconomic disparities
that prevent some individuals from accessing, and thus
benefitting equally, from telemedicine. This “digital di-
vide” is defined as the unequal access or ability to engage
in care using technological means [8]. For example, fe-
male, older, lower income, and non-English-speaking pa-
tients are more likely to complete a telephone visit instead
of a video visit, and non-English proficiency has been
associated with a more than 50% decrease in the use of
either video or telephone visits [8, 34]. Some individuals
have difficulty with video visits, often due to absence of
broadband connectivity, inexperience with the technical
hardware or software required, or lack of a private space
in which to join a visit. Many such individuals thus rely
on telephone visits to stay engaged with care; as such,
telephone visits have become a crucial safety net for many
patients to stay connected. The digital divide existed prior
to the pandemic, and some efforts to mitigate it have been

previously described, such as through individualized
coaches for PWH with low health literacy to help increase
their capacity to utilize the electronic health record [35].
Despite such efforts, the digital divide persists and has
become more apparent due to the pandemic. A Policy
Paper from the Infectious Diseases Society of America
(IDSA) and HIV Medical Association (HIVMA) outlines
four requirements for successful video visits (technology,
technical literacy, broadband connectivity, and personal
privacy), lists potential interventions to mitigate the im-
pact of social determinants of health on telemedicine ac-
cess, and calls for further research to better understand
who is and who is not accessing and benefitting from
telemedicine in ID and HIV clinical practice [8].

With the arrival of multiple COVID-19 vaccines, we need
to start planning for the use of telemedicine after the COVID-
19 pandemic, both for persons with and without HIV. Many
questions about the optimal usage and benefits of telemedicine
and the risks of relying on telemedicine remain. Furthermore,
since many of the telehealth regulatory waivers are temporary,
what will the landscape of telehealth look like in a post-
pandemic environment? We believe telemedicine should and
will remain an option after the COVID-19 pandemic and ar-
gue that regulations to support telemedicine should be made
permanent. The ability to offer visits via distance and to indi-
vidualize decisions about whether a person should be seen in-
person or by video or telephone augments the ability to help
every individual access the care they need. Payment parity for
telemedicine visits is crucial and should be maintained, and
payment parity for telephone visits is also necessary because
those individuals who cannot access distance-based care by
video often rely on phone visits to stay connected to care.
Additional questions for future study that may facilitate opti-
mal integration of telemedicine into medical care, in general
and for care specifically for PWH or persons at risk for HIV,
are suggested in Table 1.

Conclusions

The COVID-19 pandemic has revolutionized the practice of
ambulatory medicine. We have entered an era in which we
need to build telemedicine models that empower PWH and
improve access to care [30, 36]. In fact, the pandemic has
accelerated differentiated care delivery in the U.S. [37, 38].
Differentiated service delivery (DSD), a care model that orig-
inated in sub-Saharan Africa, is care that is tailored to the local
context and to patients’ clinical status [38]. Thus, telemedicine
is a form of differentiated care delivery, and we should advo-
cate for its continued presence and expansion in the care of
PWH. This advocacy should include support for the recom-
mendations regarding the use of telehealth to strengthen the
Ending the HIV Epidemic Initiative [39], implementation of
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the points suggested for Advancing Digital Health Equity, as
outlined by the IDSA and HIVMA [8, 40], and adherence to
recommendations for telemedicine for the population as a
whole [41, 42]. In addition, some have proposed that telemed-
icine become a Ryan White HIV/AIDS Program surrogate
measure of retention in care [40, 43]. Lastly, given the struc-
ture of Ryan White clinics, we need to determine how best to
provide wrap-around services and team-based care through
telemedicine.

Telemedicine is at a critical juncture. It has been utilized for
many years and will likely continue into the future, yet the
way in which it will be utilized, how much it will be

incorporated into routine clinical practice, and the degree to
which it will be accepted by patients and providers in a post-
pandemic period is yet to be determined. Hence, we have
summarized what is currently known about the use of tele-
medicine in PWH and how its use for PWH has grown expo-
nentially in the midst of the pandemic and have highlighted
questions and concerns which need to be addressed.
Telemedicine provides an exciting opportunity to tailor care
to each individual patient, to avoid traditional “one-size-fits-
all” ambulatory care models, and to move toward delivering
more innovative and differentiated care so that we may ulti-
mately end the HIV epidemic.

Table 1 Potential questions and areas of study to inform future usage of telemedicine in HIV clinical care

Questions Comments and examples

Patient-focused factors

What does the patient prefer? • Clinics should tailor the implementation of telehealth to their specific patient population,
organizational structure, and location.

• Which patients prefer video visits, telephone visits, or in-person visits?

Is the quality of care when primarily using
telemedicine equivalent to traditional in-person
care? How can the quality of care be ensured
and optimized?

• More data regarding outcomes, including HIV-specific outcomes, such as viral suppression
rates, and primary care outcomes, such as vaccination or cancer screening rates, are needed.

• What is missed with a video visit?
•What is the best way to ensure laboratory work or STI testing is completed? If laboratory work

is ordered during a video visit, how can we ensure the patient is not billed twice (i.e., with a
facility fee)?

Which clinical indications for a visit should
absolutely be in-person?

• Mgbako et al. suggest in-person visits be prioritized for individuals newly diagnosed with
HIV, new to the clinic, who are non-English-speaking, with limited access to technology, or
with low health or technology literacy.

• Patients with symptoms requiring a hands-on physical exam should be seen in-person.
• Is there a best balance between frequency of video versus in-person visits for routine care of an

asymptomatic individual?

Which patients are able to successfully engage
in care via telemedicine? How do we prevent the
new telemedicine era from excluding certain
individuals?

• Which barriers are overcome by telemedicine, such as transportation or stigma, and which
barriers remain or are exacerbated?

• Who is not engaging in telemedicine, and why not?
• How can we ensure all have access to a device and broadband connection and that those with

limited English proficiency, vision, hearing, or cognitive impairment are not excluded?

Provider-related factors

Do providers feel comfortable performing video visits? • What resources will empower providers to feel more confident with telemedicine visits?

What are the best practices for telemedicine? How
do we teach this and incorporate it into medical
school and training programs?

• How can training regarding telemedicine best practices be incorporated into medical school
and post-graduate training so that providers entering the workforce are comfortable with this
modality?

Patient-provider interactions

Are patient-provider relationships more impersonal
with telemedicine?

• How do patients feel about the care they receive via video-visit?
• Are patients more or less likely to stay with the same provider or clinic, and does the level of

trust in their providers change?

Do video visits increase provider implicit bias? • Are implicit biases elicited by visualizing a patient’s living environment?
•Are some individuals being offered or not offered video visits simply because of demographic

factors, like age or language?

Telemedicine logistics and clinic operations

What is the added burden on clinics as a whole?
How can clinics maximize efficiency while
ensuring universal access to high-quality care via
video visits?

• How can clinic flow (i.e., templating, check-in and check-out processes, space, and resource
allocation) be streamlined for telemedicine?

• How can we maximize the patient experience while minimizing administrative and
operational requirements?

Can wrap-around services for HIV be successfully
delivered through telemedicine?

• How do we bring team-based care, central to Ryan White clinics, to the telemedicine
platform?
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