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Abstract

The HIV care continuum is a framework that models the dynamic stages of HIV care. The continuum consists of five
main steps, which, at the population level, are depicted cross-sectionally as the HIV treatment cascade. These steps
include diagnosis, linkage to care (LTC), retention in care (RiC), adherence to antiretroviral therapy (ART), and viral sup-
pression. Although the HIV treatment cascade is represented as a linear, unidirectional framework, persons living with
HIV (PLWH) often experience the care continuum in a less streamlined fashion, skip steps altogether, or even exit the
continuum for a period of time and regress to an earlier stage. The proportion of PLWH decreases at each successive

suppression

step of the cascade, beginning with an estimated 86% who are diagnosed and dropping dramatically to approxi-
mately 30% of PLWH who are virally suppressed in the United States (US). In this current issues review, we describe
each step in the cascade, discuss targeted interventions that address weak points in the continuum, review domestic
and international policies that help shape and direct HIV care strategies, and conclude with recommendations and
future directions for HIV providers and policymakers. While we primarily examine issues related to domestic HIV care
in the US, we also discuss international applications of the continuum in order to provide broader context.
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Introduction

The HIV care continuum is an internationally-recognized
framework, initially depicted in the United States (US)
to represent HIV care as a progression from testing to
engagement in medical care, antiretroviral therapy (ART)
treatment, and, ultimately, suppression of the virus [1-4].
Although the terms “cascade” and “continuum” are often
used interchangeably, in this review we use continuum
to refer to dynamic and bidirectional navigation of the
spectrum of HIV care engagement at an individual level,
while treatment cascade examines a static, cross-sec-
tional representation of these steps at a population level.
The HIV care continuum gained considerable visibility
in the US in 2013 due to the formation of the HIV care
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continuum initiative, created through Executive Order
by the President, which prioritizes the establishment of
a set of national indicators for HIV care [5]. These ten
indicators, as detailed in the recently updated National
HIV/AIDS Strategy (NHAS) for the US, reflect quantifi-
able 5-year goals for 2020 [6]. The updated NHAS syn-
thesizes recommendations from the HIV care continuum
initiative, incorporates findings from contemporary HIV/
AIDS research, and highlights changes in HIV healthcare
due to the passage of the Affordable Care Act (ACA) [6].
Although the Centers for Disease Control and Preven-
tion (CDC) emphasize the importance of universal HIV
testing at one end of the continuum and viral suppres-
sion at the other [1], researchers have drawn attention
to the fact that steps in the middle of the continuum—
linkage to care (LTC) and retention in care (RiC)—are
vital in securing optimal health outcomes [3, 7, 8]. This
is perhaps best exemplified in the national estimates of
the number of persons living with HIV (PLWH) who fall
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at each end of the continuum: Whereas 86% of all PLWH
in the US know that they are HIV-infected, an estimated
30% actually achieve viral suppression [1, 2]. The HIV
treatment cascade is usually represented as a unidirec-
tional series of five steps, including HIV diagnosis, LTC,
engagement/retention in care, ART initiation and adher-
ence, and viral suppression [1, 3, 7]. However, some
researchers have suggested that the true nature of HIV
care is often nonlinear, given that PLWH may iteratively
transition in and out of treatment [3, 9, 10]. Moreover,
a model developed by Gardner and colleagues sug-
gests that an improvement in just one step of the treat-
ment cascade would have little effect on the ultimate
goal of viral suppression, underscoring how imperative
it is to facilitate efficient and effective passage of PLWH
through each step [2].

With continued advances in HIV treatment and
increased knowledge regarding best practices for care,
there is no justifiable reason that PLWH should receive
suboptimal linkage to and retention in care. Yet, the
majority of PLWH in the US do not have their disease
adequately managed, and, every year, approximately
50,000 people are newly infected with HIV [11]. In this
current issues review, we focus on successive steps of the
HIV treatment cascade in which we provide summaries
of each component, describe data monitoring strategies
for accurately accounting for PLWH at each step, and
discuss effective interventions specific to each phase. We
also examine recent changes in US healthcare policy and
how these changes interface with the HIV continuum,
and we offer recommendations and future directions for
HIV providers and policymakers. Although the focus
of this review is the HIV care continuum as applied to
PLWH in the US, we will also provide international con-
text, as indicated.

Diagnosis

Entry into the HIV treatment cascade begins with diagno-
sis. Current CDC guidelines recommend that healthcare
professionals offer every patient between the ages of 13
and 64 an HIV test at least once, as an initiative to make
HIV screening a routine rather than risk-based practice
in healthcare settings [12]. HIV testing has never been
more efficient or patient-friendly, as rapid test results can
be available in under half an hour [13]; thus, integrat-
ing testing into routine health care visits is not a difficult
task. Moreover, home testing is now available, providing
individuals with enhanced access and control in learning
their HIV serostatus. The US Preventative Services Task
Force (USPSTF) has guidelines similar to the CDC’s for
routine HIV testing [14], which has important implica-
tions for insurance coverage and payment for this screen-
ing test. However, it is estimated that approximately one
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in eight individuals who are HIV-positive are not aware
of their serostatus, leaving ample room for improvements
in domestic HIV testing and diagnosis [11]. This is not
only a public health risk as it increases the probability that
PLWH will unknowingly transmit HIV to others, but it is
also detrimental to individual medical outcomes, as late
diagnosis is associated with increased morbidity and mor-
tality [15]. Further, Skarbinski and colleagues estimate that
91.5% of all new HIV infections are attributable to PLWH
who are either undiagnosed or who are diagnosed but
not retained in care [16]. In order to address these weak-
nesses in the continuum, one of the key goals set forth
by the 2020 NHAS is to increase the number of PLWH
who are aware of their status to 90% [6]. The Joint United
Nations Programme on HIV/AIDS (UNAIDS) recently
set international goals for 2020 termed the “90-90-90
target,” which aim to increase the number of PLWH who
know their serostatus to 90%, and, among those who are
diagnosed, to increase the percentage who are prescribed
ART to 90% [17]. Likewise, among PLWH who are both
diagnosed and on ART, the 90-90-90 target aims for 90%
of PLWH to achieve and maintain viral suppression [17].
In response to the 90—90-90 target initiative, five cities
shared their continuum of care data at the 21st Interna-
tional AIDS Conference, held in Durban, South Africa
on July 18-22, 2016. [18]. These cities included San Fran-
cisco, California; Denver, Colorado; Amsterdam, Neth-
erlands; Paris, France, and Kyiv, Ukraine, all of which
have joined the global Fast-Track Cities Initiative that
seeks to fulfill UNAIDS targets in urban areas with high
HIV burdens [18]. In these fast-track cities, the percent-
age of PLWH who know their serostatus ranges from 51%
in Kyiv to 93% in Amsterdam and San Francisco [18]. At
the country and province levels, the US falls somewhere
in the middle range, above British Columbia but below
Denmark and Australia [19]. These numbers underscore
the variability that exists even at the entry point of the
continuum.

For low-income individuals in the US, Medicaid is their
most common source of health coverage. As originally
written, the ACA would have made routine HIV testing
a universally-covered preventative screening measure;
however, unequal Medicaid expansion has led to state-
level variation in reimbursable routine HIV testing [20].
Currently, just 34 states cover routine HIV testing, while
16 cover only “medically necessary” HIV testing, which
is defined by the state [20]. Notably, the states that do
not offer reimbursable routine HIV testing are predomi-
nantly the ones with the highest HIV infection rates, and
they are overwhelmingly found in the South [6, 20, 21].
This coverage disparity may bar individuals from getting
tested, and it ultimately prevents PLWH who are una-
ware of their serostatus from receiving treatment.
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Linkage to care

Linkage to care (LTC) is the second step in the HIV
care continuum. The CDC and Institute of Medicine
(IOM) both define LTC as a period of three months or
less between documentation of diagnosis and initiation
of medical treatment with an HIV care provider/pre-
scriber [1, 22]. The virtue of using a standard indicator
is that it enables coordination among data tracking sys-
tems and facilitates policy analysis [22]; however, state
reporting practices for reporting HIV diagnosis in the
US vary, making it difficult to establish a standard base-
line for measurement purposes [23, 24]. It is even more
difficult to compare LTC rates among countries because
there are multiple statistical “back calculation” methods
used to estimate the number of undiagnosed PLWH.
[25]. According to a recent systematic review of the lit-
erature, outside of the US, only the countries of Georgia,
Denmark, and Australia and the Canadian province of
British Columbia have population data at all steps of the
continuum. [25].

Although viral suppression is achieved more quickly
if ART is started within three months of diagnosis [26],
estimates of the proportion of PLWH who are linked
to care within 3 months in the US are between 59% [2]
and 80% [1]. In light of low LTC estimates, the updated
NHAS has set a 2020 goal of 85% of PLWH who are
linked to care within 1 month of diagnosis, rather than
3 months, an ambitious target [6]. In other high-income
countries and provinces, LTC proportions are higher,
although none reach the targeted 85%. In British Colum-
bia, between 61 and 67% of PLWH who are aware of their
serostatus are linked to care, while estimates of LTC per-
centages in Denmark and Australia are higher, at 78% of
PLWH in Australia and 81% in Denmark [19, 27]. This
exemplifies the fact that even in high-income regions
with universal health care systems, like British Columbia
and Denmark, many PLWH drop out of the continuum
before they have even received care. In low-income coun-
tries LTC proportions are appreciably lower, although
estimates are derived from targeted intervention data
rather than population-based data. In these countries, it
is common for PLWH to delay treatment for several years
until the disease has rapidly progressed [28]. For exam-
ple, the proportion of PLWH linked to care in Kenya is
42% [29] and in South Africa, 37% [30].

Several multi-site studies have developed strategies to
facilitate LTC. For example, although created for the pur-
pose of testing and linking drug users to HIV care, the
seek, test, treat, and retain (STTR) data collection and
harmonization initiative is an HIV care model that is
broadly applicable to many vulnerable populations [31].
As the authors discuss, what makes this model successful
for HIV care is that it is built around a specific subgroup
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(e.g., drug users) and involves the collaboration of an
interdisciplinary, multi-site team. Further, data interop-
erability is ensured through the use of standardized sur-
veys and questionnaires which collect data on a number
of measures, such as drug and alcohol use, mental health,
and HIV testing history [31]. By streamlining the strat-
egy’s approach and standardizing data collection and
measurement techniques, the STTR Initiative facilitates
coordinated research that, in turn, helps identify at-risk
populations and link them to care [31]. Similarly, the
multi-site access to care (A2C) initiative was developed
for a specific subgroup—those living in poverty—and it
expands on the HIV care continuum, primarily LTC [32].
In addition to using a set of quantifiable indicators, A2C
also collects qualitative case studies to fully capture the
experiences of staff members at each program site [32].
Further, A2C includes a cost-analysis component, which
is especially useful for sites who may not have many
resources. The STTR and A2C programs exemplify how
LTC strategies may be developed in such a way that they
address the needs of the target population, while also
maximizing the resources available to the provider site(s).

Retention

There is a lack of consensus about how to best measure
retention, or continuity, in HIV care. While the IOM,
NHAS, and CDC define HIV retention in care (RiC) as
the proportion of PLWH who have “two or more visits
for routine HIV medical care in the preceding 12 months
at least three months apart” [22], these measures only
account for adherence to scheduled medical appoint-
ments and not for missed or cancelled appointments [3].
Thus, it is recommended that any measure of RiC include
at least two indicators—one for kept appointments and
one for missed appointments—as they appear to provide
complementary information [3, 33]. In fact, the num-
ber of missed appointments is a significant predictor in
measuring clinical outcomes. Several studies have found
that the number of missed medical appointments is sig-
nificantly associated with higher viral loads and lower
CD4 counts [4, 34]. Moreover, national racial dispari-
ties in HIV health outcomes [24, 35] may actually belie
the presence of other factors. For example, in a multi-site
trial, Zinski and colleagues found that the lower propor-
tion of viral suppression found among African Ameri-
cans in comparison to other racial groups loses statistical
significance when accounting for the number of missed
visits [36].

Compared to other high-income areas of the world, the
US has the lowest proportion of PLWH who are retained
in care. In British Columbia, 57% of diagnosed PLWH
are retained in care [19, 27], and 75 and 76% are retained
in Denmark and Australia, respectively [19]. In the US,
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the CDC (2014) approximates that just 40% of diagnosed
PLWH are retained in care [1]. However, Yehia and col-
leagues suggest that this estimate is too low because
it only measures the number of kept clinic visits over a
single year, which neither captures longitudinal trends in
accessing HIV care nor measures missed clinic appoint-
ments [37]. In reality, PLWH may transition in and out
of care over time, referred to as “churning,” increasing
the error margin of a point estimate [3, 4, 37]. Moreover,
PLWH may be inaccurately designated as “out of care”
due to undocumented changes in their health provider,
incarceration, or death [3]. For example, the results of
a San Francisco-based HIV surveillance project found
that more than half of the patients who qualified as dis-
engaged from care in local health records had merely
changed providers [9]. This further illustrates the need
for coordination among service providers so that data
reporting can be timely and accurate. This is particularly
challenging and pertinent for measuring the longitudinal
estimate of HIV RiC, which is iteratively more complex
than the dichotomous steps of testing and LTC.

ART adherence

Although an International Association of Physicians in
AIDS Care (IAPAC) expert committee recommends that
health providers use patient self-report as a measurement
of ART adherence, there is no standard indicator for con-
firming that patients consistently stay on ART medica-
tion [7, 8, 38]. Thus, while estimates for the number of
all PLWH (undiagnosed and diagnosed, regardless of care
engagement) prescribed ART in the US range from 24 [2]
to 37% [1], it is unknown how many PLWH are consist-
ently adherent to prescribed regimens. Internationally,
the US again performs poorly on this measure: adherence
estimates in other high-income areas range from 44% in
British Columbia [27] to 66% in Australia [19].

One difficulty with monitoring adherence is that it
is challenging to measure, as it relies largely on patient
self-report. To illustrate, the US Medical Monitoring
Project (MMP) found that 86% of PLWH in medical care
reported taking ART as prescribed over a period of 3
days [39]. However, this estimate offers just a snapshot
of patients’ self-reported adherence patterns, rather than
a longitudinal record, and must be interpreted with cau-
tion. ART adherence is vital, as it is the primary determi-
nant of viral suppression, which reduces the chance that
PLWH will transmit the virus by 96% and helps prevent
the development of ART-resistant strains of the virus [8,
22, 38, 40].

While the standard HIV care model places ART adher-
ence after the retention stage, Hallett and Eaton suggest
that a unidirectional model fails to represent other entry
points into a “leaky” continuum, wherein PLWH are lost
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at each step [41]. In fact, their model predicts that the
number of PLWH who are at the ART Adherence stage
is greater than the standard linear model would suggest
[41]. To explain this contradiction, they suggest that the
traditional continuum model does not reflect the experi-
ence of PLWH who may reengage in care after dropping
out of for a period of time, or who may even wait until
their symptoms have become unmanageable to begin
ART [41]. Other researchers have similarly proposed that
PLWH may seek care in an intermittent manner, render-
ing the traditional cascade model too simplistic as an
individual level monitoring tool [3, 9, 10].

According to an expert panel of the International Asso-
ciation of Physicians.

in AIDS Care, physicians should prescribe ART to
PLWH immediately after their HIV diagnosis, regard-
less of CD4 count [38]. This is because lower CD4 counts
weaken the immune system and increase the risk of
opportunistic infections, AIDS-related diseases, and even
non-AIDS-related diseases caused by chronic inflamma-
tion [15, 38]. Unfortunately, some countries continue to
set national threshold guidelines for physicians. In South
Africa and in many Latin American countries, for exam-
ple, ART prescription protocol dictates that CD4 counts
must first reach a suboptimal level (e.g., less than 500
cells per milliliter) [28, 42]. While practices like these are
often a function of limited resources and are intended
to prioritize care to PLWH most in need, a recent cost-
benefits analysis indicates that early ART prescription is
actually more cost-effective, even in low-income coun-
tries where medical resources are limited [43].

Viral suppression

The final step in the continuum is also the primary goal
of HIV treatment and public health interventions—viral
suppression through ART. The CDC considers PLWH
virally suppressed if their most recent viral load, meas-
ured within the past year, is less than 200 copies per mil-
liliter (¢/mL) [1]. However, there are an estimated 70%
of PLWH in the US [1] who are not virally suppressed,
including both PLWH who are not aware of their infec-
tion status and PLWH who have been diagnosed but are
not in care. Internationally, not all countries and prov-
inces use the same cutoff for viral suppression, which
makes comparison more difficult. However, when using
a more restrictive 50 ¢/mL as the cutoff, viral suppression
estimates range from 25% in the US to 62% in Australia
[19]. Using this comparative method, the US once again
ranks lowest with respect to HIV outcomes.

Yet, for PLWH who are diagnosed, retained in care, and
adhering to ART—in other words, PLWH who have com-
pleted each step of the HIV care continuum—90% have
achieved viral suppression in the US [35]. Recent studies
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have also demonstrated that simple, cross-sectional
measures of viral suppression are prone to misclassifica-
tion [44, 45]. As for RiC, viral suppression is not constant
once achieved, and patients often transition between
suppressed and non-suppressed states, even over periods
as short as 1 year.

The updated NHAS has set a goal for increasing the
proportion of viral suppression among diagnosed PLWH
to 80% by 2020 [6]. In order to achieve this target, HIV
providers must work to link and retain PLWH in care.
Beyond individual health benefits, success in this step
is vital to success of a test-and-treat strategy, or “treat-
ment as prevention” method, and is vital in preventing
additional infections [2, 8, 45]. This method has proved
effective even in rural African countries, where one com-
munity-based HIV testing and counseling intervention
resulted in a 77% viral suppression rate for participants
who were retained for a measured one-year period [46].

Healthcare policy and access across the continuum

While many PLWH in the US have become eligible for
health insurance as a result of the ACA, some HIV pro-
viders have expressed concern that patients will fall out of
care, especially those who have previously received spe-
cialized services for PLWH through the Health Resources
and Services Administration (HRSA)’s Ryan White HIV/
AIDS Program (RWHAP) [47, 48]. First created in 1990
to address what was then termed the “AIDS crisis,” today
the RWHAP serves over half a million PLWH who are
either uninsured or underinsured, providing both sup-
portive services (e.g., case management) and direct medi-
cal services (e.g., funding to medical clinics), including
access to ART via the AIDS Drug Assistance Program
[48]. Thus, while the ACA provides a tremendous source
of new and additional coverage, RWHAP will remain a
valuable “payer of last resort” for low income PLWH [47,
48], especially in states that have not expanded Medicaid
to all childless, non-disabled adults under age 65 with
incomes at or below 138% of the Federal Poverty Level
[49]. In fact, data from the most recent RWHAP Annual
Client-Level Data Report [47] indicates that a quarter of
PLWH in the US still lack health insurance, highlighting
the need for continued funding of the program. In light
of the RWHAP’s significant role in providing HIV care to
PLWH in the US, current literature urges HIV providers
to advocate for continued funding of RWHAP [50-53],
which has not been reauthorized since 2013 and relies on
yearly appropriations from Congress [54].

At the diagnosis stage of the continuum, the US is on
par with other high-income countries and provinces.
However, the number of PLWH who are lost to care at
the LTC stage subsequently positions the US behind
other countries like Australia and Denmark, and the gap
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widens at each step. Ultimately, this should be a call-to-
action for the US, which excels in HIV testing and diag-
nosis but falls behind other countries with regards to
care. Until the US addresses all steps in the continuum of
care, NHAS and UNAIDS goals for 90% viral suppression
will be unattainable.

Conclusions

The HIV treatment cascade is a straightforward, helpful
guide for healthcare providers working with PLWH as it
illustrates snapshot, population-level estimates of succes-
sive steps from diagnosis to viral suppression. Further,
the IOM, NHAS, CDC, and UNAIDS movements toward
standardization of national and international quantita-
tive indicators of the cascade’s successive steps facilitates
measurement, monitoring, and provision of HIV care.
Yet, even with research-supported national guidelines, a
large proportion of PLWH are lost from care at each step
of the cascade in the US. In order to mitigate these losses,
it is critical to address all steps in the HIV care contin-
uum at an individual-level, most notably the linkage and
retention stages which have received scant interven-
tion attention [3]. Moreover, as emphasized in the 2020
NHAS, it is important to strengthen the data coordina-
tion infrastructure so that researchers and providers alike
have access to instructive patient data that is systematic
and comparable across geographic jurisdictions and over
time. This is especially important given that many PLWH
who gained health insurance through the ACA may have
changed health providers, increasing the chance that data
will be lost or incorrectly entered if organizations are not
vigilant.

Through concerted collaboration, policymakers, HIV
providers, and other key stakeholders have the ability to
improve outcomes at each step of the HIV care cascade
at a population level. The very fact that churning is such
a frequent feature of HIV care illustrates the complex-
ity of the treatment cascade and of the various individual,
social, community, and public policy factors that shape
PLWH’s ability to remain in care, and it highlights the
importance of maintaining a socioecological perspective
when addressing the needs of PLWH [55]. While there are
various pathways to enter and progress through a more
dynamic continuum at an individual level, the ultimate
goal remains the same. Sustained viral suppression is the
key to optimal health outcomes at both the individual and
population levels, and treatment does serve as preven-
tion. By strengthening outcomes at each step of the HIV
care continuum, we can move closer to achieving the
NHAS’ goal of “a future free of new HIV infections in the
United States and healthier, longer lives for people living
with HIV” [6]. This domestic goal begins with expanding
free HIV testing services for people living in every state,
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in order to facilitate entry into the continuum and prevent
inadvertent transmission. Further, as global comparison
data show, the US must vigilantly address LTC strategies,
as it is at this step in the continuum where the US falls
behind other high-income regions of the world. For all
countries, improving outcomes at each stage of the contin-
uum aligns with UNAIDS’ “90-90-90 target” and central
mission to facilitate a future AIDS-free world. Increasing
the proportion of PLWH who remain engaged at each step
of the treatment cascade will help make this goal possible.

Abbreviations

PLWH: persons living with HIV; HIV: human immunodeficiency virus; US:
United States; NHAS: national HIV/AIDS strategy; ACA: Affordable Care Act;
ART: antiretroviral therapy; CDC: Centers for Disease Control and Preven-
tion; USPSTF: US Preventative Services Task Force; IOM: Institute of Medicine;
UNAIDS: Joint United Nations Programme on HIV/AIDS; LTC: linkage to care;
STTR: seek, test, treat, and retain; A2C: access to care; RiC: retention in care;
CD4: cluster of differentiation 4; IAPAC: International Association of Physicians
in AIDS Care; MMP: Medical Monitoring Project; RWHAP: Ryan White HIV/AIDS
Program; AIDS: acquired immune deficiency syndrome; ¢/mL: [Viral] copies
per milliliter.

Authors’ contributions
ESK, DSB, and MJM all contributed to the conceptualization, drafting, and edit-
ing of the manuscript. All authors read and approved the final manuscript.

Author details

! School of Social Work, University of Alabama, Box 870314, Tuscaloosa, AL
35487-0314, USA. 2 Department of Social Work, University of Alabama at Bir-
mingham, HB 302F, 1720 2nd Ave South, Birmingham, AL 35294-1260, USA.

3 Department of Medicine, University of Alabama at Birmingham, BBRB 206H,
1720 2nd Ave South, Birmingham, AL 35294-2170, USA.

Acknowledgements
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 22 July 2016 Accepted: 31 October 2016
Published online: 08 November 2016

References

1. Centers for Disease Control and Prevention. Understanding the HIV care
continuum. 2014. http://www.cdc.gov/hiv/pdf/dhap_continuum.pdf.
Accessed 16 Jul 2016.

2. Gardner EM, McLees MP, Steiner JF, Del Rio C, Burman WJ. The spectrum
of engagement in HIV care and its relevance to test-and-treat strategies
for prevention of HIV infection. Clin Infect Dis. 2011;52:793-800.

3. Mugavero MJ, Amico KR, Horn T, Thompson MA. The state of engage-
ment in HIV care in the United States: from cascade to continuum to
control. Clin Infect Dis. 2013;57(8):1164-71.

4. Mugavero MJ, Westfall AO, Cole SR, Geng EH, Crane HM, Kitahata MM,
Mathews WC, Napravnik S, Eron JJ, Moore RD, Keruly JC, Mayer KH,
Giordano TP, Raper JL, Centers for AIDS Research Network of Integrated
Clinical Systems (CNICS). Beyond core indicators of retention in HIV care:
missed clinic visits are independently associated with all-cause mortality.
Clin Infect Dis. 2014;59(10):1471-9.

5. Office of National AIDS Policy. National HIV/AIDS strategy: improving
outcomes: accelerating progress along the HIV care continuum; 2013.
https://www.whitehouse.gov/sites/default/files/onap_nhas_improv-
ing_outcomes_dec_20 13.pdf. Accessed 16 Jul 2016.

20.

22.

23.

24.

25.

Page 6 of 7

Office of National AIDS Policy. National HIV/AIDS strategy for the United
States: Updated to 2020; 2015. https://www.aids.gov/federal-resources/
national-hiv-aids- strategy/nhas-update.pdf. Accessed 16 Jul 2016.
Eaton EF, Saag MS, Mugavero M. Engagement in human immunodefi-
ciency virus care: linkage, retention, and antiretroviral therapy adherence.
Infect Dis Clin North Am. 2014:28(3):355-69.

Nachega JB, Uthman OA, del Rio C, Mugavero MJ, Rees H, Mills EJ.
Addressing the Achilles’heel in the HIV care continuum for the success of
a test-and-treat strategy to achieve an AIDS-free generation. Clin Infect
Dis. 2014;59(Suppl 1):521-7.

Buchacz K, Chen MJ, Parisi MK, Yoshida-Cervantes M, Antunez E,
Delgado V, Moss NJ, Scheer S. Using HIV surveillance registry data to
re-link persons to care: the RSVP project in San Francisco. Plos ONE.
2015;10(3):e0118923.

Buskin SE, Kent JB, Dombrowski JC, Golden MR. Migration distorts
surveillance estimates of engagement in care: results of public health
investigations of persons who appear to be out of HIV care. Sex Transm
Dis. 2014;41(1):35-40.

Centers for Disease Control and Prevention. HIV in the United States: at
a glance. http://www.cdc.gov/hiv/statistics/overview/ataglance.html.
Accessed 16 Jul 2016.

Branson BM, Handsfield HH, Lampe MA, Janssen RS, Taylor AW, Lyss SB,
Clark JE. Revised recommendations for HIV testing of adults, adolescents,
and pregnant women in health-care settings. Morb Mortal Weekly

Rep (MMWR) 2006; 55(14): 1-17. http://www.cdc.gov/mmwr/preview/
mmwrhtml/rr5514a1.htm. Accessed 15 Jul 2016.

Centers for Disease Control and Prevention. HIV infection: detection,
counseling, and referral. 2015. http://www.cdc.gov/std/tg2015/hiv.htm.
Accessed 18 Jul 2016.

U.S. Preventive Services Task Force. Final recommendation statement:
human immunodeficiency virus (HIV) infection: screening. 2013. http://
www.uspreventiveservicestaskforce.org/Page/Document/Recommen-
dationStateme ntFinal/human-immunodeficiency-virus-hiv-infection-
screening. Accessed 16 Jul 2016.

Department of Health and Human Services. Guidelines for the use of
antiretroviral agents in HIV-1-infected adults and adolescents. 2016.
https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.
pdf. Accessed 16 Jul 2106.

Skarbinski J, Rosenberg E, Paz-Bailey G, Hall HI, Rose CE, Viall AH, Fagan
JL, Lansky A, Mermin JH. Human immunodeficiency virus transmission at
each step of the care continuum in the United States. JAMA Intern Med.
2015;175(4):588-96.

. Joint United Nations Programme on HIV/AIDS. 90-90-90: an ambitious

treatment target to help end the AIDS epidemic; 2014. http://www.
unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf. Accessed
16 Jul 2016.

International Association of Providers of AIDS Care. News release:
fast-track cities unveil 90-90-90 and HIV care continuum data at

AIDS 2016 demonstrating progress towards goal of ending AIDS as

a public health threat by 2030. 2016. http://www.aids2016.org/Por-
tals/0/File/IAPAC_Press_Release_Fast_Track_Cities_7_20_2016.pdf?
ver=2016-07-20-113255-373. Accessed 29 August 2016.

Raymond A, Hill A, Pozniak A. Large disparities in HIV treatment cascades
between eight European and high-income countries—analysis of break
points. J Int AIDS Soc. 2014;17(4 Suppl 3):19507.

Kaiser Family Foundation. State medicaid coverage of routine HIV screen-
ing. 2014. http:/kff.org/hivaids/fact-sheet/state-medicaid-coverage-of-
routine-hiv-screening/. Accessed 16 Jul 2016.

. Centers for Disease Control and Prevention. HIV and AIDS in the United

States by geographic distribution. 2016. http://www.cdc.gov/hiv/statis-
tics/overview/geographicdistribution.html. Accessed 16 Jul 2016.
Institute of Medicine. Monitoring HIV care in the United States: indicators
and data systems. Washington (DC): National Academies Press (US); 2012.
Centers for Disease Control and Prevention. State HIV laws. 2015. http://
www.cdc.gov/hiv/policies/law/states/index.html. Accessed 16 Jul 2016.
Gray KM, Tang T, Shouse L, Li J, Mermin J, Hall HI. Using the HIV surveil-
lance system to monitor the national HIV/AIDS strategy. Am J Public
Health. 2013;103:141-7.

Medland NA, McMahon JH, Chow EP, Elliott JH, Hoy JF, Fairley CK. The
HIV care cascade: a systematic review of data sources, methodology and
comparability. J Int AIDS Soc. 2015;30(18):20634.


http://www.cdc.gov/hiv/pdf/dhap_continuum.pdf
https://www.whitehouse.gov/sites/default/files/onap_nhas_improving_outcomes_dec_20
https://www.whitehouse.gov/sites/default/files/onap_nhas_improving_outcomes_dec_20
https://www.aids.gov/federal-resources/national-hiv-aids
https://www.aids.gov/federal-resources/national-hiv-aids
http://www.cdc.gov/hiv/statistics/overview/ataglance.html
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5514a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5514a1.htm
http://www.cdc.gov/std/tg2015/hiv.htm
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStateme
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStateme
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStateme
https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.aids2016.org/Portals/0/File/IAPAC_Press_Release_Fast_Track_Cities_7_20_2016.pdf%3fver%3d2016-07-20-113255-373
http://www.aids2016.org/Portals/0/File/IAPAC_Press_Release_Fast_Track_Cities_7_20_2016.pdf%3fver%3d2016-07-20-113255-373
http://www.aids2016.org/Portals/0/File/IAPAC_Press_Release_Fast_Track_Cities_7_20_2016.pdf%3fver%3d2016-07-20-113255-373
http://kff.org/hivaids/fact-sheet/state-medicaid-coverage-of-routine-hiv-screening/
http://kff.org/hivaids/fact-sheet/state-medicaid-coverage-of-routine-hiv-screening/
http://www.cdc.gov/hiv/statistics/overview/geographicdistribution.html
http://www.cdc.gov/hiv/statistics/overview/geographicdistribution.html
http://www.cdc.gov/hiv/policies/law/states/index.html
http://www.cdc.gov/hiv/policies/law/states/index.html

Kay et al. AIDS Res Ther (2016) 13:35

26.

27.

28.

29.

30.

31

32.

33

34

35.

36.

37.

38.

39.

Hall HI, Tang T, Westfall AO, Mugavero MJ. HIV care visits and time to viral
suppression, 19 US jurisdictions, and implications for treatment, preven-
tion and the national HIV/AIDS strategy. Plos ONE. 2013;8(12):e84318.
Nosyk B, Montaner JS, Colley G, Lima VD, Chan K, Heath K, Yip B, Samji

H, Gilbert M, Barrios R, Gustafson R, Hogg RS, STOP HIV/AIDS Study
Group. The cascade of HIV care in British Columbia, Canada, 1996-2011:
a population-based retrospective cohort study. Lancet Infect Dis.
2014;14(1):40-9.

Pifieirda A, Sierra-Madero J, Cahn P, Guevara Palmero R, Martinez Buitrago
E, Young B, Del Rio C. Review: the HIV care continuum in Latin America:
challenges and opportunities. Lancet Infect Dis. 2015;15(7):833-9.
Medley A, Ackers M, Amolloh M, Owuor P, Muttai H, Audi B, Sewe M,
Laserson K. Early uptake of HIV clinical care after testing HIV-positive dur-
ing home-based testing and counseling in western Kenya. AIDS Behav.
2013;17(1):22434.

Plazy M, El Farouki K, Iwuji C, Okesola N, Orne-Gliemann J, Larmarange

J, Lert F, Newell M, Dabis F, Dray-Spira R, TasP Study Group. Access to HIV
care in the context of universal test and treat: challenges within the ANRS
12249 TasP cluster-randomized trial in rural South Africa. J Int AIDS Soc.
2016;19:20913.

Chandler RK, Kahana SY, Fletcher B, Jones D, Finger MS, Aklin WM, Hamill
K, Webb C. Data collection and harmonization in HIV research: the seek,
test, treat, and retain initiative at the National Institute on Drug Abuse.
Am J Public Health. 2015;105(12):2416-22.

Kim JJ, Maulsby C, Kinsky S, Riordan M, Charles V, Positive Charge
Intervention Team, Jain K, Holtgrave DR. The development and the
implementation of the national evaluation strategy of access to care, a
multi-site linkage to care initiative in the United States. AIDS Educ Prev.
2014;26(5):429-44.

Batey DS, Anderson WA, Rastegar J, Douglas A, Musgrove K, Mugavero
MJ, Raper JL. The challenges of re-engaging the lost to follow-up: early
lessons from a social innovation demonstration project. Poster presenta-
tion at the 9th International Conference on HIV Treatment and Preven-
tion Adherence, Miami, Florida, June 8-10; 2014.

Reveles KR, Juday TR, Labreche MJ, Mortensen EM, Koeller JM, Seekins D,
Oramasionwu CU, Bollinger M, Copeland LA, Jones X, Frei CR. Compara-
tive value of four measures of retention in expert care in predicting
clinical outcomes and health care utilization in HIV patients. Plos ONE.
2015;10(3):20120953.

Bradley H, Hall I, Wolitski RJ, Van Handel MM, Stone AE, LaFlam M,
Skarbinski J, Higa DH, Prejean J, Frazier EL, Patel R, Huang P, An Q, Song R,
Tang T, Valleroy LA. Vital signs: HIV diagnosis, care, and treatment among
persons living with HIV—United States, 2011. Morb Mortal Weekly Rep
(MMWR). 2014; 63(47):1113-1117. http://www.cdc.gov/mmwr/preview/
mmwrhtml/mm6347a5.htm?s_cid=mm6347a5_w. Accessed 15 Jul
2016.

Zinski A, Westfall AO, Gardner LI, Giordano TP, Wilson TE, Drainoni ML,
Keruly JC, Rodriguez AE, Malitz F, Batey DS, Mugavero MJ. The contribu-
tion of missed clinic visits to disparities in HIV viral load outcomes. Am J
Public Health. 2015;105(10):2068-75.

Yehia BR, Stephens-Shields AJ, Fleishman JA, Berry SA, Agwu AL,

Metlay JP, Moore RD, Christopher Mathews W, Nijhawan A, Rutstein R,
Gaur AH, Gebo KA, HIV Research Network. The HIV care continuum:
changes over time in retention in care and viral suppression. Plos ONE.
2015;10(6):€0129376.

Thompson MA, Mugavero MJ, Amico KR, Cargill VA, Chang LW, Gross R,
Orrell C, Altice FL, Bangsberg DR, Bartlett JG, Beckwith CG, Dowshen N,
Gordon CM, Horn T, Kumar P, Scott JD, Stirratt MJ, Remien RH, Simoni

JM, Nachega JB. Guidelines for improving entry into and retention in
care and antiretroviral adherence for persons with HIV: evidence-based
recommendations from an International Association of Physicians in AIDS
Care Panel. Ann Intern Med. 2012;156(11):817-33.

Beer L, Skarbinski J. Adherence to antiretroviral therapy among HIV-
infected adults in the United States. AIDS Educ Prev. 2014;26(6):521-37.

40.

~

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Page 7 of 7

Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumar-
asamy N, Hakim JG, Kumwenda J, Grinsztejn B, Pilotto JH, Godbole SV,
Mehendale S, Chariyalertsak S, Santos BR, Mayer KH, Hoffman IF, Eshle-
man SH, Piwowar- Manning E, Wang L, Makhema J, Mills LA, de Bruyn G,
Sanne |, Eron J, Gallant J, Havlir D, Swindells S, Ribaudo H, Elharrar V, Burns
D, Taha TE, Nielsen-Saines K, Celentano D, Essex M, Fleming TR, HPTN 052
Study Team. Prevention of HIV-1 infection with early antiretroviral therapy.
N Engl J Med. 2011;365(6):493-505.

. Hallett TB, Eaton JW. A side door into care cascade for HIV-infected

patients? J Acquir Immune Defic Syndr. 2013;63(Suppl 2):5228-32.
Heffernan A, Barber E, Thomas R, Fraser C, Pickles M, Cori A. Impact and
cost effectiveness of point-of-care CD4 testing on the HIV epidemic in
South Africa. Plos ONE. 2016;11(7):e0158303.

Colasanti J, Kelly J, Pennisi E, Hu YJ, Root C, Hughes D, Del Rio C, Arm-
strong WS. Continuous retention and viral suppression provide further
insights into the HIV care continuum compared to the cross-sectional HIV
care cascade. Clin Infect Dis. 2016;62(5):648-54.

Marks G, Patel U, Stirratt MJ, Mugavero MJ, Mathews WC, Giordano

TP, Crepaz N, Gardner LI, Grossman C, Davila J, Sullivan M, Rose CE,
O'Daniels C, Rodriguez A, Wawrzyniak AJ, Golden MR, Dhanireddy S, Elli-
son J, Drainoni ML, Metsch LR, Cachay ER. Single viral load measurements
overestimate stable viral suppression among HIV patients in care: clinical
and public health implications. J Acquir Immune Defic Syndr. 2016. [Epub
ahead of print].

Mugavero MJ, Norton WE, Saag MS. Health care system and policy
factors influencing engagement in HIV medical care: piecing together
the fragments of a fractured health care delivery system. Clin Infect Dis.
2011;52(Suppl 2):5238-46.

Barnabas RV, van Rooyen H, Tumwesigye E, Murnane PM, Baeten JM,
Humpbhries H, Turyamureeba B, Joseph P, Krows M, Hughes JP, Celum C.
Initiation of antiretroviral therapy and viral suppression after home HIV
testing and counselling in KwaZulu-Natal, South Africa, and Mbarara
district, Uganda: a prospective, observational intervention study. Lancet
HIV. 2014;1(2):e68-76.

Health Resources and Services Administration. Ryan White HIV/AIDS
Program Annual Client-Level Data Report 2014. http://hab.hrsa.gov/data/
servicesdelivered/2014RWHAPDataReport.pdf. Accessed 16 Jul 2016.
Cahill SR, Mayer KH, Boswell SL. The Ryan White HIV/AIDS program in the
age of health care reform. Am J Public Health. 2015;105(6):1078-85.
Centers for Medicare & Medicaid Services Affordable Care Act. 2016.
https.//www.medicaid.gov/affordablecareact/affordable-care-acthtml.
Accessed 16 Jul 2016.

Martin EG, Meehan T, Schackman BR. AIDS Drug assistance programs
managers confront uncertainty and need to adapt as the Affordable Care
Act kicks in. Health Aff. 2013;32(6):1063-71.

Martin EG, Strach P, Schackman BR. The state(s) of health: federalism and
the implementation of health reform in the context of HIV care. Public
Admin Rev. 2013;73(Suppl 1):594-103.

Hazelton PT, Steward WT, Collins SP, Gaffney S, Morin SF, Arnold EA.
California’s “Bridge to Reform”: identifying challenges and defining
strategies for providers and policymakers implementing the Affordable
Care Act in low-income HIV/AIDS care and treatment settings. Plos ONE.
2014;9(3):290306.

Sood N, Juday T, Vanderpuye-Orgle J, Rosenblatt L, Romley JA, Peneva

D, Goldman DP. HIV care providers emphasize the importance of

the Ryan White Program for access to and quality of care. Health Aff.
2014;33(3):394-400.

Johnson JA, Heisler EJ. US Congressional Research Service. The Ryan
White HIV/AIDS Program: overview and impact of the Affordable Care Act
(Report No. R44282); 2015. https://www.fas.org/sgp/crs/misc/R44282. pdf.
Accessed 16 Jul 2016.

Baral S, Logie CH, Grosso A, Wirtz AL, Beyrer C. Modified social ecological
model: a tool to guide the assessment of the risks and risk contexts of HIV
epidemics. BMC Public Health. 2013;13:482.


http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6347a5.htm%3fs_cid%3dmm6347a5_w
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6347a5.htm%3fs_cid%3dmm6347a5_w
http://hab.hrsa.gov/data/servicesdelivered/2014RWHAPDataReport.pdf
http://hab.hrsa.gov/data/servicesdelivered/2014RWHAPDataReport.pdf
https://www.medicaid.gov/affordablecareact/affordable-care-act.html
https://www.fas.org/sgp/crs/misc/R44282.pdf

	The HIV treatment cascade and care continuum: updates, goals, and recommendations for the future
	Abstract 
	Review
	Introduction
	Diagnosis
	Linkage to care
	Retention
	ART adherence
	Viral suppression
	Healthcare policy and access across the continuum

	Conclusions
	Authors’ contributions
	References




