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ABSTRACT | Despite significant progress in the fight against HIV/AIDS in the United States, HIV preven-
tion and treatment disparities among key populations remain a national public health concern. While new
HIV diagnoses are increasing among people under age 30—in particular among racial, ethnic, and sexual
minority adolescents and young adults (AYA)—dominant prevention and treatment paradigms too often
inadequately consider the unique HIV service needs of AYA. To address this gap, we characterize persistent
and largely overlooked AYA disparities across the HIV prevention and treatment continuum, identify AYA-
specific limitations in extant resources for improving HIV service delivery in the United States, and propose
a novel AYA-centered differentiated care framework adapted to the unique ecological and developmental
factors shaping engagement, adherence, and retention in HIV services among AYA. Shifting the paradigm
for AYA to differentiated HIV care is a promising approach that warrants implementation and evaluation
as part of reinforced national efforts to end the HIV epidemic in the United States by 2030.

Introduction

Today, more than 125 million people in the United
States are under age 30, representing nearly 40 per-
cent of the overall population [1]. Projections suggest
that the number of adolescents and young adults
(AYA) in the United States will grow consistently over
the foreseeable future, largely driven by increases in
racial and ethnic minority populations. By 2030, mi-
nority AYA will account for more than half the United
States population under 30 [2]. AYA, particularly those
from racial and ethnic minorities, are disproportion-
ately affected by sexual and reproductive health (SRH)
disparities, including unintended pregnancy, sexually
transmitted infections (STIs), and HIV [3,4,5]. In recent
years, new HIV diagnoses among AYA have increased
significantly [6]. However, dominant prevention and
treatment paradigms too often inadequately consider
the unique HIV service needs of AYA. To address this
gap, we characterize persistent and largely overlooked
AYA disparities across the HIV prevention and treat-

ment continuum, identify AYA-specific limitations in
extant resources for improving HIV service delivery in
the United States, and propose a novel AYA-centered
differentiated care framework adapted to the unique
ecological and developmental factors shaping engage-
ment, adherence, and retention in HIV services among
AYA.

The Invisible Crisis: Neglected AYA

Since 2012, the incidence of HIV diagnoses among AYA
has increased significantly [6]. However, the accelerat-
ing HIV/AIDS epidemic among AYA has gone largely un-
recognized, overshadowed by aggregate data reflect-
ing overall progress among adult individuals newly
diagnosed with HIV (see Figure 1) [6]. Today, AYA aged
13 to 29 account for two in every five new HIV diag-
noses, and the number of AYA living with diagnosed
HIV increased for the fourth consecutive year in 2016
[6]. Among AYA, those from racial, ethnic, and sexual
minorities account for the majority of HIV diagnoses.
For example, 79 percent of AYA aged 13 to 29 who are
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FIGURE 1 | Change in Annual New HIV Diagnoses by Age, 2012-2016

SOURCE: Guilamo-Ramos et al., “Shifting the paradigm in HIV prevention and treatment service delivery toward
differentiated care for youth,” National Academy of Medicine; CDC, 2017, Diagnoses of HIV infection in the
United States and dependent areas, 2017. HIV Surveillance Report 29, https://www.cdc.gov/hiv/library/reports/

hiv-surveillance.html.

newly diagnosed with HIV are from racial and ethnic
minority groups, and 79 percent are young men who
have sex with men (YMSM) [6]. Since 2012, the annual
number of new HIV diagnoses increased by 17 percent
among Latino YMSM and by 9 percent among Black
YMSM [6].

AYA who are at risk of, or living with, HIV are engaged
and retained in HIV services at rates lower than those
of their older counterparts. Indeed, there are dispari-
ties among age groups across the HIV care continuum
(see Figure 2) [7]. A 2018 National Health Statistics Re-
port shows that 74 percent of men and 64 percent
of women aged 15 to 24 have never been tested for
HIV [8]. The Centers for Disease Control and Preven-
tion (CDC) estimates that, as a result, about half of AYA
aged 13 to 24 living with HIV in the United States—
the highest rate of undiagnosed HIV among all age
groups—are unaware of their infection [9]. Of AYA di-
agnosed with HIV, approximately 75 percent receive
HIV care; however, a mere 56 percent are retained in
care services [10]. Consequently, about one in two AYA
who are living with HIV and are aware of their status
do not achieve viral suppression [10]. It is important
to note that youth who have been diagnosed but do
not achieve viral suppression, along with their peers
living with HIV who remain undiagnosed, are more
likely to transmit the infection to uninfected sex and
substance-using partners [11].

Recent biomedical innovations have significantly ex-
panded HIV prevention options. Numerous studies af-
firm the efficacy of pre- and post-exposure prophylaxis

(PrEP/PEP) [12-17]. PrEP efficacy for preventing HIV ac-
quisition among at-risk individuals is over 90 percent
when taken as prescribed [12]. Two AYA-specific PrEP
studies confirm the efficacy of PrEP for AYA. However,
sub-optimal retention and adherence in both studies
resulted in seroconversion in individuals with PrEP
concentrations below therapeutic levels [13,18].

In addition, there are concerns about behavioral ad-
aptation and disinhibition among PrEP users [19,20].
AYA PrEP users are particularly vulnerable to HIV and
STl infections when reductions in condom use (i.e., be-
havioral adaptation) and increased risk behavior (i.e.,
behavioral disinhibition) occur, given sub-optimal ad-
herence. Although 700,000 AYA who are at risk of HIV
infection are estimated to have indications for PrEP in
the United States [21], AYA aged 13 to 24 represented
merely 12 percent of at least 100,000 PrEP users in
2017 [22].

Against the Backdrop of Progress

The continuing US HIV crisis affecting AYA has emerged
against the backdrop of decadelong population-level
progress in the fight against HIV. Most recently, the fed-
eral government has revealed a national strategic plan
to leverage existing public health tools and resourc-
es to completely end HIV transmission in the United
States by 2030 [23-25]. However, rising numbers of
HIV diagnoses among AYA jeopardize the attainment
of goals outlined in the US Department of Health and
Human Services' (HHS) Ending the HIV Epidemic: A Plan
for America strategy [23-25]. Given the planned and re-
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inforced public health efforts to halt HIV transmission
in the United States, it is time to turn national attention
to those left behind in the fight against HIV/AIDS—AYA
who are at the greatest risk of, or living with, HIV. Novel
delivery approaches are sorely needed to address the
unique developmental and contextual barriers for en-
gaging and retaining AYA in HIV prevention and treat-
ment services.

Resources for Improving HIV Services in the
United States

In the United States, efforts to improve HIV service
delivery to key populations largely rely on guidelines
and resources provided by the HHS. The HHS main-
tains clinical guidelines for the delivery of antiretro-
viral therapy (ART), PEP, PrEP, and other HIV services
[26]. In addition, the CDC maintains the Compendium
of Evidence-Based Interventions and Best Practices for HIV
Prevention, which includes chapters addressing linkage
to, retention in, and re-engagement in HIV care, as well
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as medication adherence [27]. Here, we review the ev-
idence-based interventions (EBIs) and their associated
peer-review publications listed in the CDC compendi-
um as of January 2019. The interventions included in
our review have been evaluated in randomized clinical
trials with efficacy and methodological rigor, as desig-
nated by the CDC. In the subsequent sections, we syn-
thesize existing evidence in the CDC compendium for
EBIs at each stage of the HIV care continuum. Table 1
provides a detailed analysis of the components used in
the EBIs and endorsed by the CDC, including HIV ser-
vice type, service frequency and intensity, HIV service
provider, and the setting and means of service deliv-
ery.

Linkage to Care

The CDC compendium includes three effective EBIs
supporting the linkage to care of newly diagnosed peo-
ple living with HIV [27]. For the purposes of the com-
pendium, the operational definition of “linkage to care”
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FIGURE 2 | Persons Living with Diagnosed or Undiagnosed HIV Infection HIV Care Continuum Out-

comes, by Age, 2015

SOURCE: Adapted from National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, N.d., Selected
national HIV prevention and care outcomes. PowerPoint, https://www.cdc.gov/hiv/pdf/library/slidesets/cdc-hiv-

prevention-and-care-outcomes.pdf.
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is the first completed medical visit within six months
of HIV diagnosis, as shown in medical, administrative,
or agency records or in surveillance reports. It is im-
portant to note, however, that current guidelines rec-
ommend linkage to care as soon as possible within 30
days of HIV diagnosis [26]. Only one of the three EBIs
was evaluated in the United States, and none were de-
signed or evaluated specifically for AYA populations liv-
ing with HIV (under 30 years old). Two of the three EBIs
rely primarily on in-person counseling, while the other
emphasizes individualized case management. Inter-
estingly, all three linkage-to-care interventions share
a common set of components. Linkage-to-care EBIs
rely on meeting newly diagnosed clients on at least a
monthly basis and offering appointments outside the
clinical setting. While all three linkage-to-care EBIs rely
on social service providers for intervention delivery,
one intervention also involves allied health profession-
als specifically trained in post-diagnosis counseling.

Retention in Care

The CDC compendium includes four effective EBIs for
improving retention in HIV care [27]. The operational
definition of “retention in care” refers to consecutive
medical visits within six months, as shown in medical,
administrative, or agency records or in surveillance
reports. Three out of the four retention-in-care inter-
ventions have been evaluated primarily for individuals
from racial and ethnic minorities, and one EBI was de-
signed and evaluated specifically for opioid substance
users living with HIV. However, none of the EBIs were
designed or specifically evaluated for AYA populations
(under 30 years old). Interestingly, the retention-in-
care interventions included in the CDC compendium
have few commonalities. While all four EBIs are deliv-
ered at least partly in the clinical setting, the interven-
tions differ across the types of services delivered and
the frequency of client contact. While two interven-
tions involve health care providers and allied health
professionals, the remaining two are delivered by so-
cial service providers.

Medication Adherence

The CDC compendium includes 13 effective EBIs ad-
dressing medication adherence among people living
with HIV [27]. “Efficacy in the improvement of medica-
tion adherence” is operationally defined as a combina-
tion of at least one improved behavioral adherence
outcome—as assessed by the Medication Event Moni-
toring System (MEMS®) caps, pill counts, pharmacy

refills, or self-reported medication adherence—and
improved HIV viral load. The majority of interventions
were evaluated primarily for individuals from racial
and ethnic minority groups, and two EBIs were de-
signed and evaluated with a specific population focus,
namely for substance users living with HIV and couples
with HIV serodiscordant status. Many recurring themes
emerge. The majority of effective adherence interven-
tions (eight out of 13) rely on individual-, group-, and
partner-based counseling. In all cases, counseling is
combined with a focus on identification of individual
adherence barriers and facilitators, on HIV-related
educational activities, or both. Roughly half of the in-
terventions include at least weekly contact with clients,
and three of those EBIs include daily reminders. Nine
interventions are delivered partly or exclusively in the
clinical setting, while the remaining four are delivered
exclusively in nonclinical settings, including electroni-
cally and by telephone. The majority of EBIs are deliv-
ered by social service providers. While 12 out of 13 EBIs
were not designed and evaluated specifically for AYA,
one effective adherence intervention targets AYA aged
16 to 29. The only AYA-focused intervention, TXTXT,
relies on daily adherence reminders delivered by text
message over the course of six months [28].

Misalignment between Existing EBIs and the
HIV Care Continuum for AYA

Current EBIs endorsed by the CDC do not adequately
address AYA-specific HIV prevention and treatment
needs. The EBIs included in the compendium over-
whelmingly focus on adult populations and seldom
address the unique developmental and contextual fac-
tors shaping AYA engagement, adherence, and reten-
tion in HIV services. Only one EBI in the compendium
was developed and evaluated for AYAs in particular.
Interestingly, the type of service, frequency of patient
contact, HIV service provider, and means and setting
of service delivery used by the only AYA-centered EBI
differ markedly from those used by the majority of the
adult-focused EBIs. TXTXT relies on adherence remind-
ers, daily patient contact, and automated service deliv-
ery via text message. By contrast, the most common in-
tervention components in adult-focused interventions
include counseling with individualized assessments of
the barriers and facilitators of linkage, retention, and
adherence and/or HIV-related educational activities; at
least monthly patient contact; service delivery by social
service providers; and service delivery primarily in the
clinical setting. Furthermore, the largest declines in the
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TABLE 1 | Components of Evidence-Based HIV Care Interventions Endorsed by the CDC
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SOURCE: Guilamo-Ramos et al., “Shifting the paradigm in HIV prevention and treatment service delivery toward
differentiated care for youth,” National Academy of Medicine.

[a] Muhamadi, L., N. M. Tumwesigye, D. Kadobera, G. Marrone, F. Wabwire-Mangen, G. Pariyo, S. Peterson, and A. M. Ekstrom.
2011. A single-blind randomized controlled trial to evaluate the effect of extended counseling on uptake of pre-antiretro-
viral care in eastern Uganda. Trials 12:184.1-184.11. https://dx.doi.org/10.1186%2F1745-6215-12-184 [b] Ruzagira, E., H.
Grosskurth, A. Kamali, and K. Baisley. 2017. Brief counselling after home-based HIV counselling and testing strongly increases
linkage to care: A cluster-randomized trial in Uganda. Journal of the International AIDS Society 20(2):e25014. https://doi.
org/10.1002/jia2.25014 [c] Ruzagira, E., K. Baisley, A. Kamali, and H. Grosskurth. 2017. An open-label cluster randomised trial
to evaluate the effectiveness of a counselling intervention on linkage to care among HIV-infected patients in Uganda: Study
design. Contemporary Clinical Trials Communications 5:56-62. https://doi.org/10.1016/j.conctc.2016.12.003 [d] Gardner, L. I,
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J. C. Coyne, and B. L. Strom. 2013. Managed problem solving for antiretroviral therapy adherence: A randomized trial. JAMA
Internal Medicine 173(4):300-306. https://doi.org/10.1001/jamainternmed.2013.2152 [q] Simoni, J. M., D. Huh, P. A. Frick, C. R.
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HIV care continuum for AYA are in engagement and re-
tention in HIV care. One in every four AYA living with di-
agnosed HIV is not receiving care, and one in four AYA
who receive care is not retained in care [10]. However,
the majority of EBIs in the compendium (13 out of 19),
including the only AYA-specific intervention, focus on
supporting medication adherence, rather than linkage
and retention in care (see Figure 3) [10,27].

Additional Resources

In addition to CDC-endorsed EBIs, the HHS Guidelines
for the Use of Antiretroviral Agents in Adults and Adoles-

cents Living with HIV serves as a resource for improv-
ing HIV service delivery [29]. The HHS provides recom-
mendations regarding three important themes of HIV
care delivery to AYA, specifically medication adherence,
comprehensive SRH services, and transition into adult
HIV care [29]. The guidelines highlight AYA-specific fac-
tors contributing to difficulties with medication adher-
ence that warrant individualized clinical responses.
Recommendations include implementing adherence
support systems, such as reminder systems; avoiding
complex medication regimens, and directly observing
therapy. For severe or recurring adherence problems,
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3 out of 19 EBIs endorsed
by CDC address linkage and
engagement in HIV care*

*One EBIl addresses both linkage/engagement and retention in HIV care.

4 out of 19 EBIs endorsed
by CDC address retention
in HIV care*

i | 3 out of 19 EBIs endorsed
by CDC address medication
adherence

FIGURE 3 | Misalignment Between Existing EBIs and the HIV Care Continuum for AYA

SOURCE: Guilamo-Ramos et al., “Shifting the paradigm in HIV prevention and treatment service delivery toward
differentiated care for youth,” National Academy of Medicine; CDC, 2018, Monitoring selected national HIV
prevention and care objectives by using HIV surveillance data United Sates and 6 dependent areas, 2016, HIV
Surveillance Report 23(4), https://www.cdc.gov/hiv/research/interventionresearch/compendium/index.html.

regimens involving high resistance barriers and delay
or suspension of antiretroviral therapy may be con-
sidered. In addition, the HHS recommends incorporat-
ing comprehensive SRH services into HIV care for AYA,
including regular screening for STls. Furthermore, the
guidelines emphasize the importance of facilitating the
transition into adult care for AYA living with HIV. Dis-
engagement from HIV care among AYA often coincides
with the transition from AYA-specific HIV care services
to adult clinics. The HHS recommendations for transi-
tion care include pre-transition interventions, such as
individualized transition plans, as well as post-transi-
tion interventions, such as support groups. While the
HHS recommendations represent best practices in HIV
care delivery to AYA, few have been rigorously evalu-
ated within randomized clinical efficacy trials.

The Adolescent Medicine Trials Network and
HRSA Building Futures Toolkit

In the United States, the Adolescent Medicine Trials
Network for HIV/AIDS Interventions (ATN) has led ef-
forts to explore targeted strategies for improving HIV

prevention and care continuum outcomes among
AYA [30]. Since 2001, the ATN has initiated roughly a
hundred scientific studies, significantly advancing the
understanding of the underlying factors driving HIV
disparities among AYA. In addition, ATN research has
expanded the HIV prevention and treatment options
available to AYA. Based on ATN studies 110 and 113,
the US Food and Drug Administration approved Tru-
vada as PrEP for minors in 2018 [13,18]. Furthermore,
Project ACCEPT, a group-based linkage-to-care inter-
vention for AYA, successfully improved engagement in
care, ART uptake, and viral loads among AYA in a small-
scale randomized clinical trial, and additional AYA-fo-
cused interventions are currently in development or
under evaluation [31,32].

In 2018, the US Health Resources and Services Ad-
ministration’s (HRSA) HIV/AIDS Bureau released the
Building Futures: Supporting Youth Living with HIV
Technical Assistance Toolkit, containing AYA-specific
best practices identified by Ryan White HIV/AIDS Pro-
gram-funded HIV service providers [33]. The toolkit
serves as a resource to support AYA-friendly clinic in-
frastructure, staffing, and services for HIV prevention
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and treatment. Important best practices that emerge
from the toolkit include frequent and informal com-
munication with AYA, such as text and social media;
provision of support services beyond medical care by
interdisciplinary staff (e.g., AYA support groups; mental
health and substance abuse services; and assistance
with housing, transportation, and job training); an AYA-
and LGBTQ-friendly and culturally appropriate service
environment (e.g., confidentiality and privacy; inclusive
language; inviting physical environment; and sensitivity
to cultural background, sexual orientation, and gender
identity); and proactive retention and re-engagement
efforts targeting AYA who are at risk or have dropped
out of care. Furthermore, the toolkit encourages active
AYA involvement in the development of HIV prevention
and treatment programs.

While the existing CDC compendium and HHS HIV/
AIDS treatment guidelines, coupled with the work of
the ATN and HRSA's HIV/AIDS Bureau, have improved
the national capacity to fight the HIV epidemic among
AYA, renewed research and program-based efforts to
develop novel HIV service delivery approaches for AYA
are sorely needed, given persistent HIV prevention and
treatment disparities among key youth populations in
the United States, including AYA from racial and ethnic
minorities, transgender individuals, and YMSM.

24

When:
Service Frequency
& Intensity

What:
Youth HIV Care
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* Appointment Frequency/
Timing

HIV Specialty/Primary Care
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e Ease of Scheduling/

Case Management Flexibility
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FIGURE 4 | Model for Differentiated HIV Care

Shifting the Paradigm of HIV Service Delivery
for AYA: Differentiated Care

Globally, differentiated care approaches are widely
used for HIV service delivery to key populations in re-
source-limited settings [34]. As opposed to a “one size
fits all” approach, differentiated care tailors HIV service
delivery across the prevention and care continuum to
meet the needs, preferences, and expectations of key
populations and hard-to-reach individuals [35,36]. By
individualizing HIV care in terms of what kind of ser-
vices are delivered, when those services are delivered,
who delivers services, and where services are delivered
(see Figure 4) [34], health care resources that are not
used by stable patients become available for alloca-
tion to those requiring more intensive services [36].
Differentiated service delivery has been successful in
improving HIV prevention, testing, and treatment out-
comes, even for AYA [37-39]. Surprisingly, few efforts
have been made to implement differentiated care
models for AYA in the United States.

Future Directions for AYA-Centered HIV Pre-
vention and Treatment

In the United States, the greatest need for effective HIV
prevention and treatment services among AYA often
exists in contexts of disadvantage and unequal oppor-
tunity, particularly among AYA from racial and ethnic

' 4\ A
AR +

Who:
The HIV Care

Where:
Location & Mode of

Team

Health Care Providers
Allied Health Professionals
Social Service Providers
Peers

Family/Parents

Service Delivery

HIV/Primary Care Clinic
School-Based Clinic
Pharmacy

Community Organization
Home

Online/Mobile/Technology
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minority groups, transgender individuals, and YMSM
[40]. Experiences of stigmatization, homophobia and
transphobia, and racial and ethnic discrimination dur-
ing an important period of identity development can
exacerbate the psychological trauma that is associated
with HIV risk and diagnosis for AYA. However, existing
HIV service delivery models too often do not adequate-
ly address the unique needs of AYA who are at the
greatest risk of, or living with, HIV. We discuss an AYA-
centered differentiated care framework adapted to the
unique ecological and developmental factors shaping
engagement, retention, and medication adherence in
HIV services among AYA. We highlight considerations
for four dimensions of differentiated service delivery—
what, when, who, and where.

The current AYA-centered differentiated framework
for HIV service delivery relies on timely adjustments to
the care intensity and focus in response to changes in
individual care outcomes. Given the significant variabil-
ity in HIV prevention and treatment outcomes among
AYA over time, the range of services that adequately
address individual needs (what) may increase or de-
crease as treatment outcomes become more stable
or unstable. Similarly, the appropriate frequency and
intensity of HIV services (when) are dependent on indi-
vidual progress toward the desired clinical outcomes,
namely sustained viral suppression and quality of life.
For example, HIV services for AYA that successfully sus-
tainviral suppression may be limited to guideline-based
standard AYA HIV care with moderate service intensity
and frequency. On the other hand, AYA living with HIV
who experience fluctuating viral loads, have not yet
achieved viral suppression, or miss clinic appointments
require more frequent and intensive services with dis-
tinct care foci. Careful and ongoing monitoring of AYA
care outcomes provides the opportunity to develop
and adjust individual care plans that combine care foci
on standard AYA HIV care, adherence support, removal
of barriers to treatment initiation, and engagement or
re-engagement, as needed.

In turn, the elements included in individual care
plans, and service intensity, inform the composition of
the HIV care team (who). While health care providers
play an active and important role in delivering medical
care to all AYA who receive HIV services, allied health
professionals, social service providers, and social sup-
port networks complement the HIV care team by pro-
viding additional components of individualized care, in
particular to AYA requiring frequent and intensive sup-
port in achieving desired care outcomes. Furthermore,
aligning individualized care plans with the best-suited

settings and means of HIV service delivery (where) rep-
resents an opportunity to improve the effectiveness
and efficiency of AYA-centered differentiated HIV care.
Depending on the foci, intensity, and providers of indi-
vidualized care plans, delivery of individual-, partner-,
or group-based services in clinical or community set-
tings, in the home, at ancillary services, or through on-
line or mobile communication may represent the most
effective support for AYA care outcomes.

For the purposes of the current differentiated care
framework, we distinguish AYA at risk of, or living with,
HIV at four levels of HIV care outcomes, with inher-
ently different needs regarding HIV services. While the
HIV prevention and treatment continua have primar-
ily been regarded as separate frameworks, a growing
body of literature integrates HIV prevention and treat-
ment into one continuum [41-43]. Given the important
role of both HIV treatment as prevention and HIV pre-
vention in reducing the need for treatment, we also
adopt an integrated approach to AYA-centered differ-
entiated prevention and treatment services (see Figure
5).

I. (a) AYA who are at risk and sustain therapeutic levels of
PreP. HIV care plans for AYA who achieve and sustain
therapeutic levels of PrEP focus on guideline-based
PrEP service delivery with limited service frequency
and intensity. Guideline recommendations for the
provision of PrEP include follow-up visits every three
months, repeated HIV screening, prescription refills,
and assessments of continued adherence and risk sta-
tus [44]. In addition, at least semi-annual STI screening
is recommended [44]. It is important to note that PrEP
services for youth should be as seamless and client-
friendly as possible in order to decrease barriers to
PrEP continuation. Emerging approaches that stream-
line the delivery of PrEP services and warrant further
exploration include online application-based and
home-based models [45-47]. These models allow for
essential services—such as laboratory assessments,
provider communication, and prescription refills—to
be completed without in-person clinic visits [45].

(b) AYA living with HIV who sustain viral suppression.
HIV care plans for AYA who achieve and sustain viral
suppression focus on delivering the standard of care
outlined in the HHS treatment guidelines [6]. In addi-
tion, promising AYA-centered approaches to HIV care
provide an AYA-friendly environment, emphasize confi-
dentiality and privacy, engage family members, and in-
tegrate HIV specialty care with primary, SRH, substance
use, and mental health care [48-50]. Furthermore, it is
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SOURCE: Guilamo-Ramos et al., “Shifting the paradigm in HIV prevention and treatment service delivery toward
differentiated care for youth,” National Academy of Medicine.

important that all AYA who receive HIV treatment ser-
vices are provided with adequate guidance prior to and
during transition into adult HIV services [29]. Holistic
approaches to HIV service provision for AYA that sup-
port healthy identity development, future aspirations
and orientations, and well-being within a framework of
overall wellness should be explored further [51-53].

Il. (a) AYA who are at risk and who are on PrEP but are
non-adherent. PrEP non-adherent AYA may require
more frequent follow-up appointments and more in-
tensive prevention services [18,45]. In addition, mobile
adherence support has shown effectiveness in improv-
ing PrEP adherence among AYA in the United States
[54]. To improve PrEP adherence among AYA, research
should explore the potential of alternative PrEP dosing
schedules that include intermittent or “on-demand”
PreP use before and after unprotected sex, in addi-
tion to long-acting agents for HIV prevention in various
stages of development [55,56]. Furthermore, future

research should explore approaches that leverage the
familial context of AYA who are at risk, by providing in-
terventions to support PrEP adherence.

(b) AYA living with HIV, with initial or fluctuating viral sup-
pression, who are receiving HIV care. In addition to the
standard of care outlined in existing HHS treatment
guidelines, many AYA require targeted adherence sup-
port to achieve and sustain viral suppression. Adher-
ence support services may include more frequent clinic
appointments to monitor medication adherence and
viral load, as well as strategies used in effective adher-
ence EBIs, such as individual adherence counseling in
clinical, community, or home settings, and adherence
reminders. Furthermore, recent research highlights
great interest in long-acting alternatives to daily an-
tiretroviral regimens among AYA living with HIV [57].
Multiple long-acting injectable agents are in the final
stages of development and warrant prioritization from
the Food and Drug Administration for approval in treat-
ing AYA [56].
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. (@) AYA who are at risk and have been tested for HIV
but are not on PrEP. Many important barriers to PrEP
uptake and continuation among AYA warrant consider-
ation. Inadequate PrEP awareness among providers re-
mains an issue, particularly among generalists [45,58].
It is important that both primary care and HIV specialty
care providers offer PrEP to AYA who are at risk and
educate AYA on the availability of PrEP in clinical set-
tings. In addition, perceived stigma represents a major
barrier to PrEP uptake among AYA [59]. Service delivery
in a stigma-free environment that is welcoming to AYA
from racial, ethnic, and sexual minorities is important.
Furthermore, many AYA who are at risk are in need of
behavioral health services in the form of integrated
service delivery or referrals, including those to ad-
dress mental health and substance use problems [59].
Finally, the development of multipurpose prevention
technologies that simultaneously prevent unintended
pregnancies, STIs, and HIV and represent alternatives
to PrEP may increase the uptake of biomedical HIV pre-
vention among AYA [60].

(b) AYA living with HIV who are receiving HIV care but are
not virally suppressed. In addition to standard HIV care
and adherence support, care plans for AYA who are
virally unsuppressed require a focus on services that
address health and social barriers to initiating or con-
tinuing ART. Common barriers to treatment initiation
or continuation of ART include stigma, trauma, men-
tal health conditions, and substance use, as well as
concern about medication toxicities and side effects
[61,62]. Individualized strategies to address barriers to
treatment initiation may include linkage to resources,
such as support groups, community-based organiza-
tions, and other ancillary services. While some com-
prehensive models for the integration of behavioral
health services into SRH and HIV specialty care have
been developed, such as the Dean Street framework
in the United Kingdom [50], AYA-specific best practices
and models for service integration warrant further ex-
ploration.

IV. (a) AYA who are at risk and have not been tested for
HIV. AYA who are at risk and are unaware of their HIV
status represent a primary target population for in-
tensive outreach efforts that promote HIV testing and
may involve community partners. Venue-based testing
and index-partner testing are established strategies to
reach high-risk populations and have been implement-
ed by the CDC [63,64]. More recently, network-based
HIV testing approaches in high-risk sexual and drug use
social networks have been employed successfully [65].

It is important to note that routine HIV testing for AYA
in primary care has been included in clinical practice
guidelines [66]. HIV tests should include risk assess-
ments and linkage to appropriate HIV prevention, in-
cluding PrEP. Future research should further evaluate
novel and promising approaches to increase HIV test-
ing rates, including for AYA, such as home-based self-
testing [67].

(b) AYA who are virally unsuppressed and living with HIV
but are not receiving HIV care. Intensive efforts to en-
gage and re-engage AYA who are living with HIV and
not currently receiving HIV services are warranted.
Engagement and re-engagement services may include
patient tracking via telephone, e-mail, mail, and home
visits, and individual counseling outside the clinical
setting, such as in the home or the community. Given
inadequate engagement- and retention-in-care rates
among AYA, alternative options to HIV care services de-
livered exclusively in the clinical setting should be ex-
plored. Community-based SRH service delivery, such as
that provided in health care vans, has successfully en-
gaged populations facing high access barriers to tradi-
tional health care institutions [68]. Similar approaches
may support efforts to engage and re-engage AYA who
are living with HIV.

Generally, the AYA who are least successfully engaged
in comprehensive HIV prevention and treatment re-
quire the most intensive services. It is important to
note, however, that the primary purpose of differenti-
ated care is to meet the unique individual needs of AYA
who are at risk and living with HIV. Hence, consider-
ation of factors beyond engagement, retention, adher-
ence, and viral suppression is always necessary to de-
termine the appropriate what, when, who, and where
of differentiated HIV care.

Conclusions

Despite significant progress in the fight against HIV/
AIDS in the United States, HIV prevention and treat-
ment disparities in key populations remain a national
public health concern. While new HIV diagnoses are
increasing among people below the age of 30, domi-
nant prevention and treatment paradigms inadequate-
ly consider the unique HIV service needs of AYA who
are at risk or living with HIV. In previous sections, we
characterized AYA disparities across the HIV preven-
tion and treatment continuum, existing resources for
improving HIV service delivery to key populations in the
United States, and a novel AYA-centered differentiated
care framework adapted to the unique ecological and
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developmental factors that shape engagement, adher-
ence, and retention in HIV services among AYA in the
United States.

To address the persistent treatment and prevention
disparities that threaten efforts to end the HIV/AIDS ep-
idemic in the United States, innovative and AYA-specific
care models are sorely needed. A novel differentiated
care approach to HIV service delivery for AYA repre-
sents one such model. Shifting the paradigm for AYA
to differentiated HIV care is a promising approach that
warrants implementation and evaluation as part of re-
inforced national efforts to end the HIV epidemic in the
United States by 2030.
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