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Abstract

Purpose of review—To summarize recent trends in knowledge of HIV status, care and viral
suppression, and the status of implementation of relevant contextual requirements for the United
States to achieve the 90-90-90 goals. Recently, the US government announced a plan to decrease
HIV incidence by over 90% by 2030. Reaching this goal may require higher targets than 90-90-90.

Recent findings—The United States is on course to reach 90-90-90 goals in the near future,
with 86% of persons with HIV aware of their infection, 74% of persons with diagnosed infection
in care, and 83% of persons in care with viral suppression in 2016. Some high-burden subnational
jurisdictions have already achieved these goals.

Summary—The United States is likely to reach 90-90-90 targets in the near future. However,

to reduce HIV incidence by at least 90% by 2030, the United States will need to rapidly

meet the new 95-95-95 targets and deploy a comprehensive strategy with novel approaches to
testing, retaining persons with HIV on treatment, and preventing new infections with preexposure
prophylaxis and comprehensive syringe services programs.
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INTRODUCTION

In 2014, UNAIDS set the ambitious 90-90-90 goals that worldwide by 2020, 90% of

all people with HIV would have their infection diagnosed, 90% of those with diagnosed
infection would be prescribed antiretroviral treatment (ART), and 90% of those treated
would by virally suppressed. UNAIDS was not explicit about what this would mean in
practical or public health terms, although mathematical modeling suggested that if achieved,
these actions would end the HIV epidemic by 2030 [1]. The benchmarks were incorporated
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in modified form into the 2010 United States National HIV/AIDS Strategy when it was
updated to 2020: to increase the percentage of people living with HIV who know their HIV
status to at least 90%, increase the percentage of persons with diagnosed infection who

are retained in HIV medical care to at least 90%, and increase the percentage of persons
with diagnosed infection who are virally suppressed to at least 80% [2]. The second goal
focused on retention in care because population-level data on ART prescription were not
available for the United States. The US goals if achieved would produce population-based
viral suppression rate of 72% comparable with the 73% overall rate achieved with 90-90-90.
In 2019, the US government announced a new HIV initiative intended to decrease HIV
incidence by 75% by 2025 and over 90% by 2030 [3]. Meeting these goals will require
rapidly achieving high levels of diagnosed infections and viral suppression as well as
substantially expand use of preexposure prophylaxis (PrEP), syringe services programs, and
our capacity to detect and respond to growing clusters of infections.

To achieve these goals require an enabling policy environment (e.g. law, regulations),
resources, and the implementation of evidence-based practices in the affected places and
populations. Some of these crucial requirements have been in place for a number of years.
Since 2006, the Centers for Disease Control and Prevention (CDC) has recommended all
Americans aged 13-64 years be tested for HIV once in their lifetime with annual testing
for persons at high risk for HIV infection, ideally through routine opt-out HIV screening

in healthcare settings [4]. This recommendation was recently given a Grade A endorsement
by the US Public Services Task Force [5]. Since 2012, US guidelines have recommended
ART for all persons with HIV infection regardless of the stage of disease [6]. Access to ART
and comprehensive care has been widely available for decades through public and private
insurance programs as well as the Ryan White HIV/AIDS Program (RWHAP), which cares
for about half of all people in the United States with diagnosed HIV [7]. Yet similar to
other western countries except Sweden, despite these efforts, the United States has not fully
realized the UNAIDS 90-90-90 goals [8,9], potentially because these programs and policies
have not yet been implemented at full scale. Here, we review recent trends in knowledge

of HIV status, care and viral suppression, and the status of implementation of relevant
contextual requirements for the United States to achieve the 90-90-90 goals.

PROPORTION OF PERSONS WITH HIV WHOSE INFECTIONS HAVE BEEN
DIAGNOSED

In the United States, the percentage of persons with HIV whose infections have been
diagnosed increased during 2010 to 2016 from 83% [95% confidence interval (Cl) 82-84)

to 86% (95% CI 84-87). However, this progress was uneven when considered by race/
ethnicity, HIV risk transmission category and age (Table 1). In 2016, CDC estimates that
more than 90% of persons who inject drugs and persons aged 45 years or older had their
infections diagnosed. Among the 43 jurisdictions with reliable estimates [relative standard
error (RSE) of <30%], the percentages of diagnosed HIV infection ranged from 82% in
Louisiana to 92% in Pennsylvania. Only one other state, New Jersey, has achieved the 90%
diagnosis goal [10®]. However, local successes in cities heavily affected by HIV, such as San
Francisco and New York, where 94 and 91% of infections have been diagnosed as of 2016
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and 2017, respectively, give hope that the overall target of 90-90-90 may be reached by these
other jurisdictions soon [11,12].

Although the median time from infection to diagnosis has decreased from 43 months in
2012 to 39 months in 2016 [13], missed opportunities for HIV testing continue, including
among persons at high risk for HIV. Among MSM and persons who inject drugs (PWID)
who were unaware of their infection and had not tested in the past year but received a
diagnosis as part of their participation in National HI\V Behavioral Surveillance, 52 and
45%, respectively, had visited a clinician during that year but had not been offered HIV
testing [14]. Even focused efforts to increase testing, such as those during the HPTN 065
Test, Link-to-Care Plus Treat (TLC-Plus) study highlight the challenges of screening in
emergency departments and hospitals [15]. Progress towards routine screening requires
making an HV test standard of care for all adults and instituting structural changes, such
as automated and centralized laboratory testing. Other options to increase access to testing
include self-testing. MacGowan et a/. [16] demonstrated that not only can MSM accurately
perform self-testing with kits received in the mail, but that MSM can share kits with other
at-risk persons in their social networks and thus support diagnosis of other at-risk persons
within their socials networks who might otherwise go undiagnosed [17].

Youth are a particularly high-risk and vulnerable group with a particularly large percentage
of undiagnosed infections. Neilan et a/. [18™™] assessed the cost-effectiveness and impact
on health outcomes of HIV screening among young people. Following CDC guidelines

to screen at least once in a lifetime, these investigators determined that for persons aged
15-30 years, a single screening test at age 25 years was the ‘sweet spot’ that maximized
diagnoses whereas minimizing the effects of untreated disease to individual health and
onward transmission. However, if testing were restricted to this time-frame, many youth
with HIV may have a delay in diagnosis. In low-incidence settings, strategies that focus
on integrating HIV testing into routine age-related health screenings, such as is currently
practiced in the United States to detect breast and colon cancer, merit additional research.
For persons at higher risk of HIV infection, such as MSM and people who inject drugs,
evidence supports the recommendation for testing at least annually, and there may be
benefits of testing more frequently for some MSM [19].

Retention in care is required to achieve and maintain viral suppression but remains a
challenge in the United States, albeit one that is not insurmountable. Among persons with
infection diagnosed in 2017, 78% were linked to care within 1 month of diagnosis and 87%
within 3 months [20®]. Among persons alive with HIV in 2017, only 74% had accessed care
during 2016 when using reports of CD4* cell counts or viral load tests as a proxy (Table

1). These data from the National HIV Surveillance System rely on complete reporting of
laboratory results, deaths, and migration, and thus likely represent lower bound estimates
[20™]. CDC’s Medical Monitoring Project (MMP), which provides representative estimates
derived from a sample of persons with HIV in selected jurisdictions [21], may provide

an upper bound estimate. On the basis of the data for participants with diagnosed HIV
interviewed in the 2016 cycle in the selected jurisdictions, MMP has estimated that 97%
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(95% CI 96-98) received care in the past 12 months. Lastly, a survey of providers at four
RWHAP-funded HIV care clinics on standard of care practices reported that 19% of patients
were out of care for 6 months or longer [2288],

Although no direct population level data are available on ART prescription in the United
States, several reports offer some indirect insight. Igbal ef a/. [23] analyzed insurance
claims data and found that 79% of commercially insured persons with HIV had an ARV
prescription in 2014, the latest year for which data were available. MMP estimated that
84% (95% CI 81-87) of persons with diagnosed HIV in 2016 had been prescribed ART in
the past 12 months [19], an estimate consistent with other data on viral suppression among
persons in care presented below.

VIRAL SUPPRESSION

Nance et a/. [24™™] reported on the progress in the percentage of adult patients receiving
care at eight clinical sites who achieved viral suppression, which increased from 32% in
1997 to 86% in 2015. CDC reported that among persons in care during 2016 (the most
recent year for which data are available), viral suppression ranged from 83% for persons
with at last one CD4 or viral load test result in 2016 (Table 1) and 86.4% among persons
with at least one viral load test result in 2016 [21]. Among clients of the RWHAP with

one care visit and at least one viral load test result in 2017, 86% were virally suppressed
[7]. However, as with diagnoses in the United States, some sub-national jurisdictions have
shown promising progress; specifically as of 2016, Hawaii, lowa, Maine, Minnesota, New
Hampshire, and Rhode Island have all achieved 90% viral suppression among persons

in care with an additional 11 states reporting viral suppression of 85-89% (Fig. 1)

[21]. Jurisdictions with focused plans to reduce HIV transmission also report high viral
suppression rates, such as New York (87% among persons receiving medical care in 2017)
[12] and San Francisco [70% viral suppression among all persons with HIV (diagnosed and
undiagnosed infections) in 2016, close to the 73% expected for all persons with HIV for the
90-90-90 goals] [11].

CDC and HRSA generally use a single assessment, such as the most recent viral load

test result, to measure viral suppression in a particular year [7,20™ 21]. However, viral
suppression estimates based on the last viral load measured do not necessarily represent
sustained suppression [25]. Using data from San Francisco, Hughes et a/. [26™] attempted to
quantify persistence of viral suppression over time. These investigators found that patients
in care spent 12% of time during the 2-year study period with unsuppressed viral loads.
Assessing persistence in maintaining 90-90-90 and other goals may provide additional,
useful insight for HIV programs in the United States and abroad and merit further research.

NEW APPROACHES TO IMPROVING THE CONTINUUM OF CARE

The overall progress in testing, care and treatment outcomes in the United States is
encouraging. Yet differences by risk group, race/ethnicity, and geographic region demand

a closer look if we want to succeed both in reaching the 90-90-90 goals and ending the

HIV epidemic in America. In the realm of testing, in addition to establishing routine opt-out
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testing as standard of care and expanding self-testing [16,17], other novel approaches, such
as testing in community pharmacies [27] and targeted testing among risk networks [28,29]
may provide access to testing services for persons not reached by current efforts.

To improve HIV care, Shaw et a/. [22™®] recommend systematic use of data to allow
providers to regularly review their patients’ engagement in care and adherence to ART,

as well as care coordination. Another novel approach is to integrate community-based
pharmacists into care services. Byrd et al. have assessed a model of on-going information
sharing between pharmacists and HIV medical providers to determine barriers to care

and to then develop individual care plans aimed to improve adherence and retention in

care. Implementation of this approach increased viral suppression [30™®]. Combining HIV
surveillance with other data, health departments can identify persons who may be out of
care and work with providers to meet the patients’ service needs and re-engage them. This
approach, often called Data-to-Care, has been implemented by health departments across the
country as part of their federal program funding. First results reported from the Cooperative
Re-Engagement Controlled Trial have shown that the Data-to-Care approach increases both
re-engagement and time to re-engagement compared with standard of care [31]. A novel
pharmacy-based program that flags persons when they fail to pick up ART prescriptions
has helped to identify persons at risk of falling out of care even earlier [32]. Although
patient navigation has traditionally been recommended to overcome barriers to linkage to
and retention in care as well as viral suppression, a systematic review of the evidence
concluded that more evidence is needed to determine best approaches [33%].

Time from diagnosis to viral suppression has decreased from 8 to 5 months among persons
with HIV diagnosed in 2012 and 2016, respectively [34]. Viral suppression is expected

to further improve as we increasingly start ART as soon possible — ideally the same day

— after HIV diagnosis, a practice now recommended by US guidelines [6]. Expanded use
of long-acting and more potent antiretroviral formulations is expected to further improve
viral suppression by reducing barriers to adherence. Removable ART-delivery systems will
likely prove preferable to modalities that cannot be removed in case of toxicity [35] and are
the subject of active research in nonhuman primate and murine models at CDC [36] and
elsewhere.

CONCLUSION

The United States is on course to reach 90-90-90 goals in the near future, although it

is unlikely that reaching these goals will suffice for epidemic control [37,38]. UNAIDS
has set new targets of 95-95-95 with ultimately at least 86% of all persons with HIV
virally suppressed. UNAIDS has also established measures of epidemic control, including
a 90% reduction in incidence compared with 2010 by 2030 [37,39®]. The renewed focus
on rapid implementation of efforts to increase testing, treatment, and prevention of HIV
infection outlined in the United States’ Ending the HIV Epidemic initiative [3] requires
evermore coordinated action of public health, care providers, and affected communities that,
when paired with adequate resources, will maximize the prevention and care continua. A
recent modeling study predicted that a 67% reduction in HIV incidence can be reached by
2030 if 95-95-95 is achieved by 2025 with 40% PrEP coverage among MSM [38]. These
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authors note that ‘to substantially reduce HIV prevalence in the next decade [will require]
sufficient investments and innovation’. To truly reach the United States goal of reducing
HIV incidence by at least 90% by 2030 will require a comprehensive strategy including
community-based, targeted, and self-testing, a cohort approach for persons with HIV to meet
their service needs, PrEP for all persons at substantial risk for acquiring HIV, expanded
comprehensive syringe services programs, housing stability, and detection of and response to
growing clusters of infections [3,39% 40®].
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KEY POINTS

The United States is on course to reach 90-90-90 goals in the near future with
some high burden subnational jurisdictions having already achieved these
goals.

Robust data systems are in place to monitor progress towards achieving
success.

Implementation of novel approaches for prevention, HIV testing, tracking
and meeting the service needs for care and treatment of persons with HIV,
and focus on identifying and interrupting HIV transmission networks will
accelerate progress.

To reduce HIV incidence by at least 90% by 2030, the goal of the initiative of
ending the HIV epidemic, the United States will need to rapidly meet the new
95-95-95 targets.

Curr Opin HIV AIDS. Author manuscript; available in PMC 2021 November 22.
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AK 85 HI 91

Percentage

I 64%- 79%
I 0% - 84%
[ 85%- 89%
[ 90%-91%

:] Data not available
Data classified manually

-

Notes: HIV care defined as 21 CD4 or viral load test result during 2016; viral suppression defined as viral load < 200 coples/mL.
Source: Centers for Disease Control and Prevention. HIV Survelllance Supplemental Report 2019; 24 (No. 3).

FIGURE 1.
HIV viral suppression during 2016 among persons aged at least 13 years in HIV care,

United States.

Curr Opin HIV AIDS. Author manuscript; available in PMC 2021 November 22.




Page 12

Hall et al.

T8 evL (9°06-2'¥8) €18 afewa
L'18 9'69 (5'28-1'9L) 918 BN
('88-228) G's8 10BJUOD [BNX3S0IRIH
v'6L 7'8L (0'66-5'98) €26 asn Bnup uonoslul pue 1981U0J [ENXaS a[eW-0}-d[ I\l
L'8L G (0°001-9'88) L'76 a[ewa
908 9'€9 (0'00T-2"28) G'e6 aleN
(8'86-L'68) 0'v6 asn Bnup uonoaluj
0'G8 8'GL (9'58-2'18) 9'€8 19€JU0D [eNXas dJew-0}-d[elN
A10631e9 UOISSIWSURL ]
€18 6'G8 (5'e6-2'08) 798 sa0el 31dnINIA
T'.8 8'LL (e'16-6'G8) 5’88 aNUM
8'88 V1L (0°00T-9'15) v'z8 Japuels| d119ed JaLjo/ueliemeH aAleN
€58 6'TL (5'98-z'08) €8 oupe]/o1uedsiH
€'8L LTL (928-628) 7'q8 UBOLIBWY UBDLY//50e|g
906 geL (8'76-5'02) 608 uelsy
€18 v'eL (0°001-6'09) 918 SAIIEN BMSE|\//UeIpU] UBSLISLUY
Auouyrajeoey
118 el (0's6-v'¢€6) 6 1o
L'v8 €6. (5z6-2'16) 8'16 vS-G¥
108 zeL (5'8-8'€8) 98 vy-GE
7oL L (8'1.-6'69) 6°0L ve-Ge
§0L €9, (0'85-T'¥5) 0'95 vZ—€1
(1eak) GT0Z pus-1eaA 1e aby
€08 0L (6'16-0'98) 8'88 aewa
L'€8 A7) (998-z'€8) 88 aleN
X3S
(%) (%) (12 %656) (%)
$1s91 peo| uonosyul pasoubelp yim suosiad Buowy  uonosyul pasoubelp yum Buial suosiad

[eJIA 10 3D 8o Ises| 1e ynm suosaad Buowy
Jwi/sa1dod 00z UBY) SS3] PRO| [eAIA

SE
peO| [e4IA 10 QD dUO S8 18 UY1IM SU0SIad

Sa1e1S PalIuN ‘sonsiIgorIRYD Palds|es AQ ‘9TOZ ‘sieak £T 1ses| e pale suosiad Buowe

Author Manuscript

‘TalqeL

Author Manuscript

q

Author Manuscript

uoissaiddns jeiA pue _QES _mmocm_gma AIH

Author Manuscript

Curr Opin HIV AIDS. Author manuscript; available in PMC 2021 November 22.



Page 13

Hall et al.

"0 ‘UoIBUIYSEAN pUe S31BIS T WO BIEP JO SISEq 8y} UO

q

‘|apow uona|dap +@D e pue sisoubelp Jale 3Nsal 158} a2 1Sl 3Yl U0 paseq patewins3,

*(Jwysa1dod) peoy [edIA A ‘ebeiadiad Jo (Jri/s189) Junod s)kooydwA|-1L +7Ad ‘vad _HIom.loz UOIIUaA3Id PUe [04JU0D 8SessI J0) SIBIUaD WUy ereq

6'¢8

[a7A

(€°28-€¥8) 8'G8

|el0L

(%)

5158 peOo|
[eJIA 10 3D 8o Ises| 1e ynm suosaad Buowy
Jwi/sa1dod 00z UBY) SS3] PRO| [eAIA

(%)

uonoaul pasoubelp yum suostad Buowy
S
peo| [edIA J0 QD dUO ISe3| T8 YIIM SUO0SIad

(10 %56) (%)

uondayul pasoubelp yum Buial] suosiad

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Curr Opin HIV AIDS. Author manuscript; available in PMC 2021 November 22.



	Abstract
	INTRODUCTION
	PROPORTION OF PERSONS WITH HIV WHOSE INFECTIONS HAVE BEEN DIAGNOSED
	CARE
	VIRAL SUPPRESSION
	NEW APPROACHES TO IMPROVING THE CONTINUUM OF CARE
	CONCLUSION
	References
	FIGURE 1.
	Table 1.

