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Introduction

The global HIV response is at a critical inflection point.
The COVID-19 pandemic caused widespread disruption
of in-person HIV services, reducing access to and
retention in care, and further exacerbating the ability to
reach vulnerable populations for prevention and treat-
ment services [1]. In 2021, there were 1.5 million new
HIV diagnoses – the smallest annual decline in years –
and 650 000 AIDS-related deaths [2]. In addition, the
annual increase of people with HIV receiving antiretro-
viral therapy (ART) was the smallest in over a decade [2].
These trends highlight the need for increased and
sustained investment in HIV programs and, specifically,
for innovations addressing key gaps, including reaching
‘last mile’ clients unreached by traditional programs.

The COVID-19 pandemic, despite its devastating
impact, accelerated one critical innovation in HIV
programming – virtual interaction – amplifying the
value of virtual approaches for a differentiated mix of
access options responding to and resonating with client
preferences and needs. The development and use of
virtual tools prior to the pandemic, coupled with the
rapidly expanding global use of mobile devices and online
platforms, presents a unique opportunity for HIV
programs to leverage virtual services to provide tailored,
on-demand support [3]. Case management, or the
provision of individualized assistance and treatment
support, is an important service to help improve health
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outcomes among people with HIVand to improve uptake
of preexposure prophylaxis (PrEP) to prevent HIV. To
date, use and study of single-purpose digital tools and
approaches targeting HIV service cascade elements have
become widespread. However, little investment has been
made in a comprehensive approach for leveraging virtual
tools for case management in low-income and middle-
income countries (LMICs), despite rapid increases in
digital connectivity. We believe virtual case management
(VCM) is poised to become a powerful force in the global
HIV response, specifically in LMICs, for differentiated
service delivery through reducing the burden on already
constrained health systems and supplementing in-person
service delivery [4]. In this article, we define VCM,
examine the evidence base for the application of VCM,
introduce a framework for a comprehensive approach,
and call for more widespread implementation and
evaluation of VCM approaches.
HIV case management and virtual
approach

HIV case management is the personalized, one-to-one
relationship between individuals seeking HIV-related
clinical services (i.e. clients) and those providing support
(i.e. case managers). Roles of case managers may differ
across settings, but the overarching goal is to provide
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individualized assistance to clients to improve their health
[5]. Functions may include client advocacy, care
coordination, needs assessment and case monitoring,
community engagement, education, administration
activities, psychosocial support, and service navigation
[6]. Studies in various settings demonstrated that case
management improves care engagement and clinical
outcomes and is acceptable to both clients and clinical
teams [7–13]. In one study, most participants who were
virally unsuppressed at enrollment spoke positively about
their case management experience, highlighting case
managers’ critical role in providing nonjudgmental
services and emotional support [7].

Case management services are virtual when provided via
online platforms or telephones as part of differentiated
service delivery approaches. Case management, including
virtual approaches, is often associated with linkage to care
and treatment support for people with HIV [8]. There is
untapped potential for VCM to support PrEP use. In a
recent systematic review, Patel et al. [9] suggest a model
for comprehensive virtual PrEP service delivery using
evidence-based innovations, which includes online
demand generation, online appointment booking, HIV
self-testing (HIVST), virtual risk assessment, and virtual
follow-up and monitoring. VCM also has potential to
amplify critical messages related to HIV prevention, such
as U¼U (undectable¼ untrasmittable) to increase
engagement in HIV prevention and care services [10].
VCM’s potential must be complemented with data
privacy and protection, which is a key piece of the
WHO’s Global Strategy on Digital Health 2020–2025
guidance on digital health governance, especially for HIV
services because of stigma and the increasing threat of laws
against homosexuality and other identities [11].
Opportunities for virtual case management

The rapidly growing use of mobile devices provides
opportunity for VCM. In 2022, more than two-thirds of
the global population owned amobile phone, 62.5%were
connected to the internet, and there are now over 4.6
billion social media users [3]. Despite global expansion,
digital divides remain. Internet connectivity in regions of
Africa, southern Asia, and the Caribbean range from 24
to 66%, compared with northern America and western
Europe ranging from 92 to 98% [3]. In sub-Saharan
Africa, the region most affected by HIV, mobile internet
connectivity has increased approximately 15% and gaps in
coverage decreased from 50 to 19% from 2014 to 2021
[12]. These data indicate the potential for VCM not only
in resource-rich settings but also where HIV disease
burden is the greatest, particularly as human resource
constraints may limit the reach of traditional models. The
potential impact of VCM to improve client engagement
across the HIV prevention and treatment cascade here
warrants consideration.
Past trends indicate that digital connectivity will only
continue to increase, with lower connectivity regions
demonstrating the most rapid growth [13]. In the past
decade, year-over-year growth has occurred across all
digital connectivity metrics, including mobile phone
ownership, internet use, and social media use globally
[3]. The COVID-19 pandemic accelerated global shifts
and expansion of virtual health services. The United
States Agency for International Development reported
the introduction and expansion of virtual and
telehealth services in their programs because of clinic
closures and limitations on in-person services experi-
enced early in the pandemic [14]. Programs success-
fully used social media and other online platforms for
client outreach and mobilization, electronic case
management systems to track and contact clients with
treatment information, and virtual counseling for PrEP
services [14].
Existing tools for virtual case management

To date, most implementation and corresponding
research has been fragmented and often focused on
single-purpose applications or interventions, rather than a
comprehensive VCM approach. Below, we outline some
promising virtual approaches at relevant points along the
HIV prevention and treatment cascades.
HIV testing and linkage to prevention and
care

Virtual approaches are increasingly used to generate
demand for HIV testing and link individuals to care
(treatment or prevention services). Mobile health
(mHealth) and other digital health interventions can be
useful for reaching first-time HIV testers and hard-to-
reach populations including gay, bisexual, and other
MSM, transgender women, and sex workers by providing
potential clients with private, confidential, and judge-
ment-free services [15]. One review found that nearly
half of first-time testers preferred virtual HIV testing
approaches over in-person or hybrid options [16]. In the
Philippines, a demonstration project allowed MSM and
transgender women to sign up online for HIVST; 54.6%
of participants were first-time testers [17]. Similarly, in
Thailand, a digital health intervention, Adam’s Love, was
implemented to reach MSM and transgender women for
HIV testing; participants in the intervention arm were
significantly more likely to be first-time testers or
nonrecent testers [18]. MSM and transgender women
in Thailand report primarily seeking HIV and sexual
health information online because of fear of stigma from
clinicians or other sources, further emphasizing the
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potential of virtual approaches to reach these populations
[19]. Men, who typically have lower engagement with
healthcare systems, expressed interest in using mobile
applications to order HIVST kits and communicate with
testing counselors in Uganda [20]. Adolescents and youth
may have higher rates of HIV testing if receiving targeted
communication through mHealth and social media
platforms, and youth in LMICs frequently report high
acceptability, appropriateness, and feasibility of HIV
mHealth interventions [21,22].

Once virtual approaches draw individuals into HIV
testing, the goal is to link them to care, either through
initiating ARTor connecting to prevention services such
as PrEP. In the Philippines study described above, 85.7%
of individuals with reactive tests were linked to care and
51% initiated ART; however, only 0.3% of individuals
with nonreactive tests initiated PrEP [17]. Studies in the
United States and South Africa demonstrated higher rates
of ART or PrEP initiation and adherence for specific
subgroups using digital tools supporting HIV testing and
treatment but not across all participants [23,24].
Additionally, a systematic review found a wide range of
efficacy (53–100%) for web-based approaches for linkage
to care after HIVST [16]. These varying results highlight
the need for further study of barriers to shifting from
online to offline services and in identifying clients at risk
of not being linked to services for additional support. A
comprehensive VCM approach may be an integral
component to improving linkage to care through online
interventions [25].

The online reservation and case management (ORA) app
has been used to engage clients not reached by traditional,
face-to-face approaches in HIV programs in Africa.
Using data obtained from social media mapping,
programs promote ORA as a client-led approach
allowing clients to understand their risk and book
services at sites of their choice [26]. Once clients arrive at
clinics, the system is updated to include information on
services received. Across 26 countries that have used
ORA, an average of 71% of clients who booked their
appointment on ORA attended their appointment,
potentially because of short message service (SMS)
reminders sent to clients 48 and 24 h prior to
appointments [27]. Data have also consistently demon-
strated higher case finding among clients who booked
services online as compared with traditional peer
outreach; across all country programs that have used
ORA, case finding among clients who booked online is
close to 21%, although these results are skewed toward
people with HIV and not all new testers because many
countries used ORA to enroll people on ART. In
Burundi, additional analysis indicates that close to 10%
of clients reached online self-reported no previous access
to HIV programs, while in the Democratic Republic of
Congo, 30% of clients self-reported never having tested
for HIV [27].
Treatment support and antiretroviral
therapy adherence

MHealth, primarily the use of SMS, has been widely
studied as an intervention for ART adherence. SMS or
other message reminders have consistently been shown to
significantly increase ART adherence along with viral
suppression and reduce treatment interruptions [28–34].
Multiple studies have also demonstrated the acceptabilityof
reminder messages among patients and the feasibility of
programs to implement them [33–35]. Twometa-analyses
of various electronic health (eHealth) approaches, includ-
ing SMS, telephone calls, mobile applications, web-based
programs, and electronic adherence monitoring devices,
showed they all had a significant positive effect on ART
adherence and other treatment outcomes, such as
pharmacy visits and refill records, CD4þ cell count, viral
suppression, and retention in care [36,37].

A recent study in South Africa combined the use of SMS
reminders with peer navigation to increase engagement
and care retention for people with HIV. Participants
receiving both SMS reminders and peer navigator
support on average had approximately two more clinic
visits during the study period and were significantly more
likely to be retained in care than patients only receiving
SMS reminders or the standard of care [32]. Peer
navigation shares similarities with case management;
therefore, this study provides potential insight to the
benefits of incorporating digital tools into a comprehen-
sive VCM approach.
Comprehensive virtual case management

The study of comprehensive VCM approaches is limited.
Most research to date has focused on intervention design
and acceptability/feasibility studies. Clients, case man-
agers, and clinical care teams all typically endorse the use
of virtual approaches to communicate about HIV-related
services [38–41]. Furthermore, a study of a cell-phone-
based case manager approach – which included weekly
text messages, predelivery and postdelivery telephone
calls, and on-demand phone calls if requested – for
pregnant women living with HIV in South Africa found
high intervention acceptability and feasibility [42]. A
smartphone-application-based case management service
cascade for people with HIV is currently being tested in
China. The mobile application provides participants one-
on-one virtual communication with case managers,
appointment reminders, services support information,
and educational articles [43]. A similar interactive
mHealth intervention being tested in the Philippines
provides MSM with medication adherence reminders,
adherence feedback, symptom reporting, and health tips
[44]. The Adam’s Love platform described above has been
used to support more comprehensive case management
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Fig. 1. Framework for virtual intervention approaches across the HIV prevention and treatment cascades, including virtual case
management. The top of the figure outlines themain steps along the cascade, showing differentiation in steps following HIV testing
based on HIV status (white depicting HIV-negative; red depicting HIV-positive). The bottom portion of the figure outlines virtual
approaches that can be used at each step, including virtual case management, which has utility for both individuals who are HIV-
negative engaged in biomedical prevention services and those living with HIV engaged in HIV-related care. Reproduced with
permission from [8].
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where potential clients for PrEP were provided online
counseling, appointment bookings, and quick response
code e-tickets to present at check-in. The quick response
code system allowed for follow-up and case monitoring.
This approach resulted in 53.2% of HIV-negative clients
initiating PrEP, but further study of adherence and
follow-up services is needed [45].
Conceptual framework for virtual case
management as a differentiated service
delivery approach

A more defined, comprehensive approach to VCM is
needed. We present one potential framework (Fig. 1) that
fills key gaps highlighted above, including leveraging
virtual options to provide continuity between stages of
the HIV service cascade, offering pathways for using
VCM for prevention and treatment, and defining a
comprehensive approach. This framework was developed
for use in programs and by partners at FHI 360 and was
recently published by The Joint United Nations
Programme on HIV/AIDS (UNAIDS) and the WHO
[8]. Focusing on delivering HIV-related services for both
prevention and treatment, the framework outlines
specific ones that can be provided virtually. These
services include video-based and phone-based counseling
and support, online partner notification systems, and
automated appointment booking and reminders for
clients. VCM tools for case managers include the ability
to track referrals online, see when client medications
are running low, and organizing drug delivery. The
framework allows for a more seamless integration of
virtual approaches into existing clinical and community-
based services aimed at attaining viral suppression for
people with HIV and maintaining negative serostatus for
PrEP clients [25,46].

This framework has been applied in programming to
strengthen retention and achieve viral suppression among
a cohort of clients in South Africa who are living with
HIV. The program is using the ORA app to help case
managers track clients using messenger apps to commu-
nicate and the ORA app to book services, note services
received, and identify clients for follow-up. However,
more research is needed to understand implementation
and effectiveness of this program.

In conclusion, VCM shows promise for improving
HIV prevention and treatment outcomes. However,
there is ambiguity about what services are included,
roles and responsibilities of individuals at different steps
along the service cascade, and how to link online and
offline services. Clear operational definitions for VCM
–adaptable based on setting and context – are needed to
have shared understanding for clinical and programmatic
implementation. Currently, most VCM services are
implemented through single-purpose tools or approaches
that have proven effective across various outcomes
including HIV testing, linkage to care, and medication
adherence. A comprehensive VCM approach that
integrates digital tools could be a way to improve
continuity throughout the HIV service cascade. The goal
of VCM is to supplement and support in-person service
delivery by increasing the reach, maximizing efficiency,
and expanding differentiated options for health service
delivery. Although our experience implementing these
programs shows promise, research is needed to establish an
evidence base and answer key questions related to
efficiency, efficacy, and sustainability. Increased investment
in research to answer these questions would help advance
the field of HIV care and, ultimately, improve the health
and well being of communities across the globe.
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