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Abstract

Background: The United States (US) National HIV/AIDS Strategy (NHAS) prioritized
reductions in disparities in HIV care and improvements in HIV care retention,
antiretroviral therapy (ART) use, and viral suppression particularly in key populations of
persons with HIV (PWH). The goals of this dissertation are to describe the progress made
in achieving NHAS goals and identify which subgroups of PWH experience the largest
burdens of racial/ethnic disparities in HIV care.

Methods: We nested studies in the North American AIDS Cohort Collaboration on
Research and Design. We estimated trends in racial/ethnic differences in retention in
care, ART use, and viral suppression between 2004-2014 using log binomial regression
models with generalized estimating equations accounting for repeated measures. Standard
measures of retention in care were scrutinized in their ability to correlate with HIV care
engagement (as measured by viral suppression) over time using Spearman correlations,
sensitivity, specificity, c-statistic, and prevalence ratio (PR) for viral suppression.
Racial/ethnic differences in the 5-year restricted mean person-time spent in care, on ART,
and virally suppressed were assessed using nonparametric cumulative incidence curves of
seven HIV care continuum stages.

Results: Among 19,006 participants, the proportion retained in care remained relatively
stable at 65% over time. Between 2004-2014, ART use and viral suppression increased
from 55.7% to 83.7% and 33.9% to 77.8%, respectively. Black men who have sex with
men (MSM) had consistently lower percentages of ART use and viral suppression than

white MSM over time. Standard measures of HIV care retention showed a poor or
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worsening correlation with HIV care engagement over time (Spearman correlation <0.40;
c-statistic <0.675; PRs approached 1.0). Sex, age, and sexual HIV acquisition risk (i.e.,
MSM vs. men who have sex with women) modified the magnitude of racial/ethnic
differences in mean person-time spent in HIV care continuum stages. The magnitude of
the Black-white disparity increased in older ages among MSM.

Conclusions: Racial/ethnic disparities in the HIV care continuum persist and suggest the
need for clinical and public health interventions targeted towards specific subgroups of
PWH to achieve NHAS goals to reduce disparities in HIV care. Novel measures of

retention are needed to better quantify HIV care engagement.
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CHAPTER ONE

Introduction



Overview and specific aims

Retention in care, antiretroviral therapy (ART) use, and viral suppression among
persons with HIV (PWH) are critical to reduce HIV-related morbidity and mortality and
prevent onward transmission. The United States (US) National HIV/AIDS Strategy
(NHAS) set forth goals to improve the proportion of PWH achieving these HIV care
milestones and to reduce HIV-related disparities in key populations, including 1) gay,
bisexual, and other men who have sex with men (MSM), 2) Black women and men, 3)
Hispanic men and women, and 4) young (ages 13 to 24 years) PWH.

This dissertation aims to monitor the progress made towards reducing
racial/ethnic disparities in HIV care, assess whether current measures of retention in care
are adequate in describing this progress, and identify groups defined by sex, age, and
sexual HIV acquisition risk (i.e., MSM vs. men who have sex with women [MSW]) that
can be targeted to reduce racial/ethnic disparities. Epidemiologic studies were nested in
the North American AIDS Cohort Collaboration on Research and Design (NA-
ACCORD), which has been identified as an appropriate data source for monitoring HIV
care and represents the largest source of longitudinal information on PWH successfully
linking into HIV care in the US.

The specific aims of this dissertation are:

Aim 1: To estimate trends in the percentage of women and MSM with HIV that were
retained in HIV clinical care, on ART, and virally suppressed between 2004-2014
Hypothesis 1.1: Retention in care, ART use, and viral suppression increased over

time.



Hypothesis 1.2: Racial/ethnic disparities in retention in care, ART use, and viral
suppression decreased over time.
Aim 2: To scrutinize standard measures of retention in HIV clinical care in their ability
to correlate with HIV care engagement over time
Hypothesis 2.1: Standard retention measures correlate poorly with HIV care
engagement over time.
Hypothesis 2.2: Racial/ethnic differences in HIV care retention are less apparent
using retention measures requiring fewer HIV care visits.
Aim 3: To examine racial/ethnic differences in retention in care, ART use, and viral
suppression by sex, age, and sexual HIV acquisition risk
Hypothesis 3.1: The magnitude of racial/ethnic differences in retention in care,
ART use, and viral suppression are dependent on sex, age, and sexual HIV

acquisition risk.



Background

The HIV Care Continuum

The spectrum of care and treatment of PWH is termed the HIV care continuum
(or HIV care cascade).! It is commonly defined by the following linear sequence of steps:
1) diagnosis of HIV infection, 2) linkage (or entry) to HIV clinical care, 3) retention in
HIV clinical care, 4) prescription of ART, and 5) viral suppression. The last step, viral
suppression, is the desired goal for all PWH and of HIV prevention efforts. Achieved
through the consistent use of ART, viral suppression dramatically lengthens the life
expectancy of PWH to near-normal levels.? Equally important, viral suppression reduces
the probability of HIV transmission to others by 96%.3

Facilitating successful progression through all steps of the HIV care continuum to
achieve viral suppression has recently become a high-priority public health strategy to
improve HIV-related health outcomes and prevent ongoing HIV transmission. Over 1.23
million new HIV infections are expected in the US across a 20-year timeframe.* Studies
suggest that intervening at various points in the HIV care continuum to maximize the
proportion of PWH that are at each step could avert 9 out of every 10 of these new
infections.’

The last three steps of the HIV care continuum are of special importance and will
be the focus of this dissertation. Given their linear progression (i.e., a PWH must first be
retained in care and receive ART to achieve viral suppression), these steps are HIV care

milestones that must be achieved as soon as possible after linkage into HIV care to



improve survival and prevent onward transmission. The percentage of PWH achieving
these steps are significantly lower relative to earlier steps and thus represent critical
intervention points for maximizing both public health and clinical benefits among PWH,
particularly those who are new to HIV care.® Further, retention in care and ART use are
the HIV care continuum steps most proximal to the ultimate goal of viral suppression,
and joint examination of these three steps may provide additional insight into ways to
improve viral suppression among PWH. Lastly, because achieving these three steps
necessitates prior linkage and access to HIV care, PWH in these three steps can be more
readily targeted by interventions to improve HIV outcomes.

Despite their unique importance, the percentage of PWH that have achieved these
steps of the HIV care continuum and are ultimately virally suppressed in the US is
suboptimal. National estimates show that 40% of PWH are retained in care and 37% are

prescribed ART. Only 30% are virally suppressed.’

HIV Disparities in the United States

Health disparities in the HIV care continuum have been a defining feature of the
HIV epidemic in US. According to Braveman, a health disparity is “a difference in which
disadvantaged social groups ... systematically experience worse health or greater health
risks than more advantaged groups.”’ Such differences place potentially avoidable and
typically unjust health burdens on the socially disadvantaged. Health disparities can be

observed across a wide spectrum of sociodemographic characteristics, such as race,



ethnicity, age, and sex. Among the most salient of these characteristics with regards to
the US HIV epidemic are race and ethnicity, which will be the focus of this dissertation.

Originally intended to be a biologic term, race is more modernly regarded as a
political and social construct referring to “populations that look different and have
different ancestral roots.”® Individuals of Black race are the most disproportionately
affected by HIV in the US. In 2014, the prevalence of HIV among Blacks was 1,025.2
per 100,000 population, the highest of any racial group in the US and nearly seven times
greater than that among whites.” Black PWH also died at a rate that was over seven times
greater than whites. Further, approximately half of all AIDS diagnoses in the US were
among Black PWH.’

In contrast to race, ethnicity refers to social groups defined by “a mix of cultural
and other factors including language, diet, religion, ancestry, and physical features
traditionally associated with race.”® Hispanics/Latinos (hereinafter referred to as
“Hispanics”), individuals of Latin American descent, comprise the largest ethnic group in
the US.%!° The HIV epidemic has also had a staggering effect on Hispanics. Hispanics
have had a three- to four-fold increased risk of acquiring HIV relative to non-Hispanic
Whites.!! In 2010, Hispanics accounted for 21% of all new HIV infections in the US,
although as a whole, they comprised 16% of the total US population.'? Hispanics are also
more likely to have AIDS upon initial diagnosis of HIV infection than any other racial or

minority group in the US and thus begin to receive care at later stages of infection.!3!

The National HIV/AIDS Strategy and key populations



In response to overall poor outcomes along the HIV care continuum and HIV-
associated health disparities in the US, the White House Office of National AIDS Policy
released the US NHAS in 2010.!° Later updated in 2015, the NHAS is the US’s first
public health strategy designed to guide a national concerted effort to tackling the HIV
epidemic. The four overall goals of the NHAS were to 1) reduce new HIV infections, 2)
increase access to and improve HIV care among PWH, 3) reduce HIV-related disparities
and health inequities, and 4) achieve a more coordinated national response to the HIV
epidemic. The NHAS set forth three specific goals to increase the proportion of PWH
that are at key steps of the HIV care continuum by 2020: 1) link at least 85% of HIV-
diagnosed persons to HIV care, 2) retain in care at least 90% of HIV-diagnosed persons,
and 3) increase the proportion of virally suppressed HIV-diagnosed persons to 80%.!°

The NHAS highlighted several key populations that must receive special attention
to achieve these specific goals. The NHAS-specified key populations that will be the
focus of this dissertation are the following: 1) gay, bisexual, and other MSM, 2) Black
men and women, 3) Hispanic men and women, and 4) young (age <30 years) PWH. The
NHAS has also identified transgender women, people living in the Southern US, and
people who inject drugs as populations of special concern. Specific racial/ethnic groups
other than Blacks and Hispanics, such as individuals of mixed race, have also been
disproportionately impacted by HIV.? These populations will not be examined in this
dissertation, however, due to the limited availability of longitudinal epidemiologic data of
sufficient size on PWH from these groups.

To reduce disparities in these key populations, both the NHAS and leaders at the

National Institutes of Health (NIH) recommend focusing on and tailoring specific



interventions to the populations most affected by the HIV epidemic.!®!” The Centers for
Disease Control and Prevention (CDC) are accordingly pursuing high-impact strategies to

achieve NHAS goals.®

Dissertation overview

Public health and clinical interventions that specifically target key populations
across the HIV care continuum are critical to achieving NHAS goals given that
population-based, one-size-fits-all prevention strategies can prove inefficient and
ineffective.!” This dissertation aims to refine potential avenues for interventions to reduce
racial/ethnic” disparities in the HIV care continuum among PWH from NHAS-specified
key populations in the US. This dissertation begins with a description of trends in the
proportions of PWH from key populations that achieve each of the last three steps of the
HIV care continuum between 2004—2014 (Aim 1). We then determine whether current
measures of retention in care can be used to adequately reflect HIV care engagement in
the US and investigate the impact of measurement method on apparent racial/ethnic
differences in retention (Aim 2). Lastly, the impact of sex, age, and sexual HIV
acquisition risk on the magnitude of racial/ethnic disparities in the last three steps of the
HIV care continuum will be investigated (Aim 3).

The three aims of this dissertation each correspond to Chapters 2, 3, and 4 of this
dissertation, respectively, and will address the following three key questions concerning

racial/ethnic disparities in the HIV care continuum in the US:

" Because Hispanics can be of any race, the term “race/ethnicity” will refer to the following three
populations of interest: 1) non-Hispanic Blacks, 2) non-Hispanic whites, and 3) Hispanics (of any race).



How have disparities in the proportion of PWH from key populations that are in the last

3 steps of the HIV care continuum changed over time?

Previous studies have characterized trends in the proportions of PWH from key
populations at each HIV care continuum step over periods of time.'®?? One study found
that the percentage of MSM that are on ART and virally suppressed is increasing over
time, although racial/ethnic disparities in viral suppression remained despite observed
decreases over time.?! Another study showed that whites had higher percentages of ART
prescription and viral suppression than other racial/ethnic groups, with a decrease in the
disparity over time.?° These studies have been limited by the use of short timeframes or
cross-sectional samples that may not be representative of PWH in the US. Chapter 2 aims
to evaluate the progress made towards achieving the NHAS goals of improving retention
in care, ART use, and viral suppression over time and reducing racial/ethnic disparities in
key populations. Trends in these three HIV care continuum steps will be estimated
specifically among MSM and women, stratified by age to highlight important age-related
differences in trends within these populations. Identifying which racial/ethnic groups
within key populations are lagging is an important step towards achieving NHAS goals

by 2020.

Do standard measures of retention in care adequately depict HIV care engagement in the

US over time?



As progress in achieving NHAS goals is monitored, it is important to use HIV
care continuum measures that best operationalize the constructs they are intended to
reflect. In contrast to ART use and viral suppression, various measures for retention in
care are currently used in HIV research, and most rely on determining the frequency at
which PWH attend HIV care visits.?? As HIV clinical practice and guidelines evolve to
allow for longer intervals between HIV care visits,* it is unknown whether such changes
in HIV clinical practice impact the utility of current retention measures in tracking
progress in HIV care engagement over time. Chapter 3 aims to describe temporal trends
in the degree to which HIV care retention measures correlate with engagement in HIV
care as determined through viral suppression. This chapter will also investigate the extent
to which racial/ethnic disparities in retention in care vary according to various definitions

for retention in care.

What is the impact of sex, age, and sexual HIV acquisition risk on the magnitude of

racial/ethnic disparities in the last 3 steps of the HIV care continuum?

In addition to race/ethnicity, disparities with respect to sexual orientation, age,
and sex in the US have also been documented. Men who have sex with men (MSM), for
example, account for approximately 70% of all new HIV infections in the US.” Young
PWH are the least likely to be retained in HIV care, on ART, and have a suppressed viral
load,?® and women have lower proportions of ART use and viral suppression relative to
men.?® Despite the substantial literature documenting disparities by race/ethnicity, sex,

age, and other factors, it remains largely unknown how each of these characteristics

10



interact with one another to influence racial/ethnic disparities. The aim of Chapter 4 is to
determine the impact of sex, age, and sexual HIV acquisition risk on the magnitude of
racial/ethnic disparities in retention in care, ART use, and viral suppression. A deeper
understanding of the nuances of this impact would be instrumental in the development of
targeted interventions designed to reduce racial/ethnic disparities in age- and sex-based

risk groups with the highest burdens of disparity.

Data source

The source of epidemiologic data used throughout this dissertation is the North
American AIDS Cohort Collaboration on Research and Design (NA-ACCORD).?%27 The
NA-ACCORD is the largest collaboration of interval and clinical cohorts of PWH in the
US and is the North American member of the International Epidemiologic Databases to
Evaluate AIDS (IeDEA) project sponsored by the NIH. Currently, 26 cohorts collect
longitudinal data on >150,000 PWH contributing >1 million person-years of observation
from >200 sites throughout the US and Canada. To be eligible for participation in the
NA-ACCORD, PWH must successfully link into HIV care (defined as having >2 HIV
care visits in 12 months from HIV care initiation) at one of these sites and must be >18
years old

The data collected in the NA-ACCORD includes both demographic (age, sex,
race/ethnicity, HIV acquisition risk) and clinical information (clinical encounter dates,
medical diagnoses and dates, laboratory values and dates, ART regimens and prescription

dates). Individual cohorts collect these data using standardized, cohort-specific methods.
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Each cohort transfers the data annually to the central Data Management Core at the
University of Washington, where the data are harmonized and assessed for completeness
and accuracy. Quality control procedures include correcting for the possibility that
individuals received HIV care at more than one of the sites that are part of the NA-
ACCORD. The data are then sent to the Epidemiology/Biostatistics Core at Johns
Hopkins University for additional quality control checks, processing of analytic-ready
summary files, and NA-ACCORD Steering Committee-approved epidemiologic analysis.
The NA-ACCORD is adequately positioned to investigate the aims presented in
this dissertation for several reasons. First, participants in the NA-ACCORD have been
shown to be demographically representative of all PWH in the US.'® Given the focus on
specific risk groups that are defined by combinations of demographic characteristics (e.g.,
young Black MSM) in this dissertation, generalizability of results is of paramount
importance for this research. Second, the NA-ACCORD has been formally endorsed by
the National Academy of Medicine as a source of data on PWH that is capable of
assessing progress in HIV care continuum indicators in the US.?® Third, the NA-
ACCORD population represents a large, geographically diverse sample of PWH that
have linked into and have access to HIV clinical care in the US in the modern treatment
era, which is expressly the target population of each of the aims of this dissertation. The
large size of the NA-ACCORD also allows for stratification of analyses by important
combinations of demographic characteristics to isolate and independently examine the
key populations of interest in this dissertation. Simply put, the NA-ACCORD is the most

appropriate North American study population for the research questions of interest.
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Study inclusion and exclusion criteria

Adult (>18 years old) PWH from US-based clinical cohorts in the NA-ACCORD
were included in Aims 1, 2, and 3 (Figure 1-1). PWH from cohorts that had an interval
(i.e., classical) cohort design and that were not based in the US (i.e., Canadian cohorts)
were excluded to allow for generalizability of findings specifically to PWH that are in
HIV clinical care in the US.?° For Aims 1 and 2, PWH with >1 HIV clinical encounter
between 1 January 2004 and 31 December 2014 were included; for Aim 3, PWH linking
into care in the NA-ACCORD between 1 January 2004 and 31 December 2014 were
included.

For Aims 1 and 3, PWH who self-identified as Hispanic, non-Hispanic White, or
non-Hispanic Black from cohorts with information on the following five categories of
HIV acquisition risk were included: heterosexual contact, male-to-male sexual contact,
injection drug use, other, or unknown. These aims were also restricted to the portion of
the NA-ACCORD population that linked into HIV care for the first time, defined as
having HIV RNA >200 copies/mL at enrollment in the NA-ACCORD, as well as no
history of ART use (including mono- and dual therapy) and no history of AIDS prior to
enrollment. For Aim 3, the additional criterion of having information on both HIV
clinical encounters and HIV laboratory measurements (i.e., HIV RNA and CD4 count)
was applied. Males with unknown transmission risk were also excluded from this aim to
reduce the potential for misclassification between males with and without a history of

male-to-male sexual contact.
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Study variables and definitions

Information on the following individual-level characteristics were collected at
enrollment in the NA-ACCORD: self-reported race/ethnicity (Hispanic, non-Hispanic
White, non-Hispanic Black), sex (male, female), HIV acquisition risk (heterosexual
contact, male-to-male sexual contact, injection drug use, other, or unknown), year of
birth, CD4 count, and HIV RNA. Dates of HIV clinical encounters, ART prescriptions,
and laboratory measurements were used to assess retention in care, ART use, and viral
suppression, respectively. ART was any regimen comprised of a combination of >3
antiretroviral agents from >2 classes, or a triple nucleoside/nucleotide reverse
transcriptase inhibitor regimen containing abacavir or tenofovir. Viral suppression was
defined as an HIV RNA <200 copies/mL. In all three aims, death was considered a
competing event as it precludes participants from being observed for retention in care,

ART use, and viral suppression.

Additional considerations of race/ethnicity

The causes of racial/ethnic health disparities have been a source of debate over
the past several decades.’® Some researchers have argued that differences in gene
frequency give rise to racial/ethnic differences in health, whereas others have posited that
variations in health outcomes are entirely reducible to socioeconomic differences
between racial/ethnic groups.®!>* The latter standpoint has prompted some

epidemiologists to focus exclusively on measures of social inequality, rather than on
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race/ethnicity itself, by treating the latter as a proxy for socioeconomic determinants of
health.>>** Other researchers argue that explicit examination of racial/ethnic groups is
critical given the important role of persistent racism and interpersonal and structural
discrimination in harming health.3>*%° Rather than isolate the root sources of
race/ethnicity-related disparities in HIV care, this dissertation aims to characterize the
progress made in reducing such disparities over time and identify subpopulations of PWH
that may need intensified efforts for continued reductions. Although comparisons
between racial/ethnic groups will be made, the causal role of race/ethnicity in HIV-

related health disparities will not be expressly examined in this dissertation.

Significance of this research

Disparities in HIV care have placed a significant burden on minority and
disadvantaged populations in the US since the beginning of the epidemic. Health
disparities overall were shown to cost over $230 billion and over $1 trillion in direct and
indirect costs over a 4-year period in the US, respectively.’”*® Though there is some
evidence to suggest that disparities have reduced in magnitude over time, most disparities
have persisted for racial/ethnic groups.>” The population of PWH in the US that are from
racial/ethnic minority groups is expected to increase substantially in the next three
decades.’® HIV-related racial/ethnic disparities will continue to persist unless they are
purposefully and effectively addressed.

Given the rise of PWH from minority groups and the stark HIV-related disparities

associated with race and ethnicity, a deeper understanding of the factors that can be
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targeted to reduce disparities in the HIV care continuum among key populations of PWH
is vital. The results of this research will inform clinical and public health programming
efforts, such as enhanced individual-level HIV strategies geared towards key populations
to achieve NHAS goals and improve levels of HIV care and treatment. Optimized
strategies tailored to the populations most affected by disparities will increase the
proportions of PWH from these groups that achieve and maintain viral suppression,
which will, in turn, contribute to reduced onward HIV transmission and improved HIV-

related health outcomes in these populations.
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Figure 1-1. Source and study populations for Aims 1, 2, and 3.
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CHAPTER TWO

Trends in disparities in HIV care retention, antiretroviral therapy use, and viral

suppression in key populations newly linked to care in the United States
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Abstract

Background: Retention in care, antiretroviral (ART) use, and viral suppression among
persons with HIV (PWH) must be achieved as soon as possible after linkage to care. The
National HIV/AIDS Strategy targeted specific key populations, including men who have
sex with men (MSM), Blacks, and Hispanics, to improve these HIV care outcomes and
reduce racial/ethnic disparities.

Methods: MSM and women who successfully linked to HIV care for the first time in 11
US-based clinical cohorts in the North American AIDS Cohort Collaboration on
Research and Design (NA-ACCORD) were followed for five years after linkage between
1 January 2004 and 31 December 2014. We estimated age-specific trends and
racial/ethnic differences in the percentage of these groups who were retained in care, on
ART, and virally suppressed between 2004-2014.

Results: A total of 13,614 MSM and 5,392 women were included. Retention in care
remained stable or increased minimally over time, whereas ART use and viral
suppression increased over time in all groups examined. Black and Hispanic MSM had
consistently lower percentages of viral suppression than white MSM, with a worsening of
the disparity among Black MSM aged 18 to 29 years. Although Hispanic women had
higher percentages of retention in care than Black and white women, few disparities in
ART use and viral suppression remained among women.

Conclusion: Despite increases in ART use and viral suppression over time and decreases

in racial/ethnic differences, some disparities persist, particularly among Black MSM.
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Targeted, intensified interventions are needed to improve the percentages of high-risk

PWH that achieve these milestones.
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Background

The HIV epidemic has differentially impacted specific subpopulations in the
United States (US). Blacks and Hispanics, for example, share a disproportionate burden
of both incident and prevalent HIV infections.! In 2015, the White House Office of
National AIDS Policy provided an update to its National HIV/AIDS Strategy (NHAS),
which had the primary goals of reducing new HIV infections and eliminating HIV-related
health disparities by 2020.? Several key populations were identified in the NHAS,
including gay, bisexual, and other men who have sex with men (MSM), Black and
Hispanic men and women, and young persons with HIV (PWH).

The NHAS set forth specific benchmarks for improvements in retention in care,
antiretroviral therapy (ART) use, and HIV viral suppression, which comprise the last
three steps in the HIV care continuum.® These benchmarks included retaining in care at
least 90% of HIV-diagnosed persons and increasing the percentage of virally suppressed
HIV-diagnosed persons to 80%. Viral suppression has been associated with improved
health outcomes and reduced HIV transmission risk.*> Given the linear progression of
these three HIV care indicators (i.e., a PWH must be retained in care and receive ART to
achieve viral suppression), they are important milestones that must be achieved as soon
as possible after linkage into HIV care to preserve healthy life and prevent ongoing
transmission. The last three steps in the HIV care continuum thus represent critical
intervention points for maximizing both public health and clinical benefits among PWH,
particularly those who are new to HIV care.

Although several studies have reported on trends over time in retention in care,
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615 these

ART use, and viral suppression and on race/ethnicity-related disparities,
indicators have not been examined specifically among PWH from key populations who
have been newly linked to HIV care. This study is a necessary step to evaluate
improvements in HIV care and treatment in the US and measure progress towards
achieving NHAS goals. Our study objective was to assess the progress made between
2004-2014 towards increasing retention in care, ART use, and viral suppression and

eliminating racial/ethnic disparities in NHAS-specified key populations of PWH newly

linked to HIV care in the US.

Methods

Study Population

The North American AIDS Cohort Collaboration on Research and Design (NA-
ACCORD) is a consortium of >20 interval and clinical cohorts collecting longitudinal
clinical, laboratory, and treatment data on >150,000 HIV-infected individuals from >200
sites throughout the US and Canada.!® The NA-ACCORD’s methodology has been
described elsewhere.!” In brief, each contributing cohort uses standardized cohort-
specific methods to collect data on HIV-infected individuals successfully engaged in care
(defined as >2 clinical visits within 12 months). These data are submitted to the NA-
ACCORD central Data Management Core at the University of Washington, where the
data undergo quality control procedures for accuracy and completeness prior to being

harmonized. The data are then transferred to the Epidemiology/Biostatistics Core for
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further quality control procedures and analyses. The Institutional Review Board from
each participating cohort and the Johns Hopkins University School of Medicine have
approved the human subject activities conducted within the NA-ACCORD.

Participants in the NA-ACCORD have been shown to be demographically
representative of all PWH in the US.® According to the National Academy of Medicine,
the NA-ACCORD is adequately positioned to monitor HIV care indicators among PWH
in the US, including retention in care, ART use, and viral suppression.'®

Our study included NA-ACCORD adult participants (>18 years old) who
successfully linked into HIV care for the first time between 1 January 1999 and 31
December 2014 in one of 11 clinical, US-based cohorts in the NA-ACCORD with
information on HIV acquisition risk, race/ethnicity, and HIV primary care visits. Non-
clinical and Canadian cohorts in the NA-ACCORD were excluded to allow for
generalizability of findings specifically to PWH that are in HIV clinical care in the US.
We defined successful first-time linkage to HIV care as having the following
characteristics at enrollment in the NA-ACCORD (i.e., at the first of >2 HIV care visits
in 12 months): 1) HIV RNA >200 copies/mL, 2) no history of an AIDS-defining illness,
and 3) no history of ART use (including mono- and dual therapy). Individuals enrolling
in the NA-ACCORD before the start of data collection in their respective clinical cohort
were excluded from this analysis to further ensure first-time HIV care linkage.

To corroborate the external validity of our findings, we expanded a prior
comparison of the demographic characteristics of NA-ACCORD participants to those of
PWH who were reported to the Centers for Disease Control and Prevention HIV/AIDS

Reporting System (HARS).® The expanded comparison was stratified by sex to ensure
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specific key populations of interest were represented. We compared demographic
characteristics of 1) MSM and female NA-ACCORD participants who were alive and in
care (i.e., having >1 HIV RNA or CD4 cell count measurement) through 31 December
2014 (the last year data was available in the NA-ACCORD) and 2) MSM and female
HARS participants who were alive through 31 December 2016. We found that NA-
ACCORD and HARS participants were qualitatively similar with respect to age,
race/ethnicity, and HIV acquisition risk (see Appendix Table 2-1). The percentage of
Hispanic MSM, Hispanic women, and women who inject drugs was lower among NA-
ACCORD participants as compared to PWH reported to the HARS; the difference in the
percentage of the total HARS versus NA-ACCORD study population that was from these
three subgroups was 9.4%. All other subgroups represented 82.4% and 73.1% of the

HARS and NA-ACCORD populations.

Key Populations

We specifically focused on 4 key populations: 1) non-Hispanic Black MSM, 2)
Hispanic MSM, 3) non-Hispanic Black women, and 4) Hispanic women. Non-Hispanic
white MSM and non-Hispanic white women served as the comparison group for their
respective Black and Hispanic counterparts. To highlight important age-related
differences, we stratified each key population by the following 4 age categories: 1) 18 to
29 years, 2) 30 to 39 years, 3) 40 to 49 years, and 4) >50 years. Sex (male or female),

self-reported race/ethnicity, year of birth, and HIV acquisition risk were collected at
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enrollment into the individual clinical cohorts. Data on intersex and transgender adults

were not available for the present study.

Outcomes

We estimated the percentage of participants who were 1) retained in HIV clinical
care, 2) on ART, and 3) virally suppressed using standard definitions endorsed by the US
Department of Health and Human Services for these HIV care indicators.!? Participants
who were “retained in care” in calendar year x were those who had >1 HIV care visit,
>60 days apart, in 4 consecutive semesters (January—June and July—December) of a 2-
year period (calendar year x-/ and calendar year x), among patients with >1 visit in the
first semester of year x-/. Participants were classified as “on ART” in calendar year x if
they were prescribed ART for >1 month and had >1 HIV care visit that year. ART
regimens were defined as a combination of >3 antiretroviral agents from >2 classes, or as
a triple nucleoside/nucleotide reverse transcriptase inhibitor regimen containing abacavir
or tenofovir. Viral suppression in calendar year x was defined as having HIV RNA <200

copies/mL at the last measurement in the calendar year and >1 HIV care visit that year.

Statistical Analysis

Individuals contributed to the present study from the date of enrollment in the

NA-ACCORD (i.e., the first of >2 HIV care visits in 12 months) or 1 January 2004,

whichever came later, until the date of death, date of last HIV care visit, five years after
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linkage to HIV care (to reflect recent HIV care linkage), or 31 December 2014,
whichever occurred first. For participants who died during the study period, the year of
death was excluded from analyses as death is a competing risk for these outcomes and
precludes participants from being followed for the entire 1- or 2-year timespan specified
by the Department of Health and Human Services indicators. Participants were excluded
from viral suppression estimates for each calendar year >1 HIV RNA measure was not
available.

Cross-sectional annual estimates of the percentage of participants that were
retained in care, on ART, and virally suppressed were produced from 2004-2014 for each
key population. To examine changes in racial/ethnic disparities over time, we also
estimated the difference in the percentage of participants that were retained in care, on
ART, and virally suppressed from 2004-2014, comparing Blacks and Hispanics versus
whites.

Generalized linear models using an identity link with binomially distributed
variance were used to assess temporal trends in the three outcomes of interest. Models
were fit using generalized estimating equations with an unstructured working correlation
within individuals to account for correlation resulting from an individual being able to
contribute to outcome estimates in multiple calendar years.?° To determine if there were
racial/ethnic differences in improvements made in retention in care, ART use, and viral
suppression over time, we estimated 1) the rate of change in outcome (defined as the
average percent change in outcome over the 11-year study period) for each key
population and 2) differences in the rate of change, comparing Blacks and Hispanics to

whites, for MSM and for women.
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To support our assertion that the time period following HIV care linkage is
critical for public health and clinical interventions, we also conducted a sensitivity
analysis without the requirement that PWH be newly linked to HIV care and without
administrative censoring five years after HIV care linkage (see Appendix Tables 2-2 —
2-4 and Appendix Figures 2-1 — 2-2). All analyses were conducted using SAS software,
version 9.4 (SAS Institute, Inc., Cary, North Carolina). A p-value <0.05 guided statistical

interpretation.

Results

Participant characteristics

A total of 13,614 MSM and 5,392 women were newly linked to care between

2004-2014 or were within 5 years of first-time linkage into HIV care in the NA-

ACCORD in 2004 (Table 2-1). Most MSM participants were white, whereas most female

participants were Black. A minority of MSM and women were classified as having a

history of injection drug use at enrollment. Most participants had a CD4 count <500

cells/mL at enrollment.

Retention in care, ART use, and viral suppression among MSM

There was a statistically significant, yet minor increase in the percentage of

Hispanic MSM that were retained in care from 62.9% in 2004 to 70.2% in 2014 (rate of
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change: 0.8%; p-trend: 0.012); this percentage, however, remained stable among Black
and white MSM at approximately 61% and 66%, respectively (Figure 2-1a, Table 2-2a).
In age-stratified analyses, Hispanic MSM of ages 18 to 29 years and Black MSM of ages
30 to 39 years also experienced minor, statistically significant increases in retention
percentages. Relative to white MSM of the same age group, increases in retention in care
percentages were slightly greater among Black MSM of ages 30 to 39 years and Hispanic
MSM of ages 40 to 49 years.

ART use among Black, Hispanic, and white MSM increased significantly from
56.0%, 57.2%, and 55.7% in 2004 to 83.3%, 87.1%, and 84.5% in 2014, respectively.
Statistically significant increases in ART use also occurred within each age group over
time. However, the rate of increase in ART use was 1.2% higher among white MSM of
ages 18 to 29 years than Black MSM of the same ages (p-value = 0.003). Similarly, the
percentage of Black, Hispanic, and white MSM that was virally suppressed increased
significantly from 28.9%, 38.2%, and 39.8% in 2004 to 72.4%, 83.5%, and 83.7% in
2014, respectively. Viral suppression percentages increased over time within each age
group, with white MSM of ages 18 to 29 years experiencing a higher increase than Black
MSM of the same ages (difference in rate of change: -1.2%; p-value: 0.004).

Overall, Black MSM had consistently lower percentages of retention in care, ART
use, and viral suppression relative to white MSM, with no statistically significant change
in the disparity over time (Figure 2-2a). Relative to white MSM, Hispanic MSM,
however, had higher overall percentages of retention in care, similar percentages of ART
use, and lower percentages of viral suppression, with a significant increase in the

Hispanic-white difference in retention in care over time. The disparity in retention in care
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decreased among Black MSM 30 to 49 years of age, whereas the difference in retention
in care increased among Hispanic MSM of the same age range. The difference in ART
use decreased among Black MSM 18 to 29 years of age and among Hispanic MSM 30 to
39 years of age. The Black-white viral suppression disparity increased over time among

Black MSM of ages 18 to 29 years and decreased among those aged 30 to 39 years.

Retention in care, ART use, and viral suppression among women

The percentage of Black, Hispanic, and white women that were retained in care
increased from 65.3%, 69.8%, and 61.8% in 2004 to 67.9%, 84.9%, and 65.2% in 2014,
respectively (Figure 2-1b, Table 2-2b). This increase was statistically significant among
Black and Hispanic women. Rates of increase in retention in care were 1.7% greater
among Hispanic women relative to white women (p-value = 0.007). In age-stratified
analyses, Hispanic women of ages 30 to 39 years and >50 years experienced a significant
increase, whereas the percentage retained in care was stable in Black and white women of
each age group. The percentage retained in care increased more rapidly among Hispanic
women aged >50 years relative to white women of the same ages (difference in rate of
change: 2.1%; p-value: 0.045).

ART use increased among Black, Hispanic, and white women from 53.8%,
56.9%, and 59.8% in 2004 to 79.9%, 84.2%, and 87.1% in 2014, respectively. Increases
in ART use also occurred in each age group over time, although the rate of increase was
2.1% higher among Hispanic women 40 to 49 years of age relative white women in the

same age group. Viral suppression percentages increased from 26.3%, 25.6%, and 34.7%
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in 2004 to 71.6%, 76.9%, and 77.5% in 2014 among Black, Hispanic, and white women,
respectively. Each age group experienced an increase in the percentage that was virally
suppressed over time.

Relative to white women, Hispanic women had higher percentages of retention in
care, with an increase in this difference over time (Figure 2-2b). This difference was
largest and most stable over time in the 18-to-29 age group. However, the Hispanic-white
difference increased over time among women aged >30 years. Although Black, Hispanic,
and white women had similar overall percentages of ART use and viral suppression over
time, Black women >50 years of age had consistently lower percentages of ART use and
viral suppression relative to white women of the same age group; Hispanic women of
ages 18 to 29 years had higher percentages of ART use and viral suppression relative to

white women of the same age group.

Sensitivity analysis including all PWH under follow-up

We observed similar racial/ethnic patterns in retention in care, ART use, and viral
suppression trends in a sensitivity analysis that also included PWH that were not newly
linked to care, without censoring 5 years after linkage (Appendix Tables 2-2 — 2-4 and
Appendix Figures 2-1 — 2-2). However, the percentages of retention in care, ART use,
and viral suppression and the rates of change in these indicators were lower relative to
PWH newly linked to HIV care. Relative to white MSM and women, Black and Hispanic
MSM and women in several age categories also had higher rates of increase in these

percentages.
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Discussion

Since the original release of the NHAS in 2010, major public health efforts have
focused on increasing the percentage of PWH that are retained in care, on ART, and
virally suppressed, and on reducing racial/ethnic disparities in these outcomes. Given the
need to achieve these HIV care milestones as soon as possible after linkage to care, a
special emphasis on PWH from key populations that are new to HIV care is necessary.
Our data indicate that, despite minimal temporal changes in retention in care, both ART
use and viral suppression increased from 2004 to 2014 among MSM and women that
were newly linked to HIV care. Among MSM, Blacks and Hispanics had persistently
lower percentages of viral suppression than whites, with a worsening of this disparity
among Black MSM of ages 18 to 29 years. Among women, however, few racial/ethnic
disparities in ART use and viral suppression remained, though Hispanics had higher
percentages of retention in care than Blacks and whites.

Our findings are consistent with previous studies reporting increases in ART use
and viral suppression over time.*®%!214 Improvements in the percentage of PWH on
ART and with viral suppression are likely due to the use of more tolerable ART
medications and the changing clinical practice of initiating treatment at any CD4 count;
these changes in clinical practice likely began before formal changes to the HIV care
guidelines to “treat all” in 2015.2! Continued expansion of ART prescription immediately

after linkage to HIV care is necessary to further improve the percentage of PWH that are

37



on ART and to reach the NHAS’s goal of 80% viral suppression among persons
diagnosed with HIV .2

Although ART use and viral suppression increased over time, retention in care
percentages remained constant or, at best, increased marginally in certain key
populations. Increases in retention in care over time have been described in previous
studies.??>* Given these previous findings and retention in care’s association with a

higher likelihood of ART use and viral suppression,”>2°

we anticipated a concomitant
increase in all three HIV care indicators. It is possible that patients may be engaged in
HIV care in ways that are not fully captured by the operational Department of Health and
Human Services definition for retention in care, which requires an HIV care visit in 4
consecutive semesters over 2 years. For example, HIV care providers with patients with
successful ART use and viral suppression may not encourage such patients to present for
care as frequently. It is also possible that surrogates for face-to-face medical visits, such
as regular phone calls or electronic communication, may be an important mode of
interaction between patients and their HIV providers. These alternative measures of
engagement in HIV care are not routinely captured in the medical record. As changing
clinical guidelines call for longer intervals between HIV care visits and laboratory
measurements,?! future studies should include other measures of engagement in HIV care
and investigate the impact of modifications to standard retention in care definitions on
temporal trends in retention in care.

Despite promising increases in ART use and viral suppression and diminishing
disparities, specific racial/ethnic disparities in these indicators were persistent over time.

Black MSM, for example, had consistently lower proportions of ART use and viral
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suppression over time than white MSM, and there was no evidence of a reduction in this
disparity. Among MSM ages 18 to 29 years, there was a slower rate of increase in ART
use and viral suppression among Blacks relative to whites. Although the Black-white
disparity in ART use decreased over time in this group, the disparity in viral suppression
significantly increased. One study found that Black MSM have the highest HIV incidence
of any risk group and that the HIV incidence among Hispanic MSM is currently
increasing.?’ Since viral suppression vastly reduces the likelihood of HIV transmission,
the lower viral suppression found among Blacks and Hispanics in our study may explain
racial/ethnic differences in patterns of HIV incidence. Widening racial/ethnic disparities
in viral suppression amidst overall increases in ART prescription may be due, in part, to
differences in the prevalence of social factors among Blacks, Hispanics, and whites that
can interfere with consistent ART use. These factors include homelessness, substance
abuse, and metal health conditions, as well as provider-related factors, such as low
cultural competency and communication ability.?® 3! One study, for example, found that
culturally appropriate care with bilingual and bicultural staff can significantly improve
adherence among Hispanic PWH.* Our findings highlight the continued need for tailored
interventions that both comprehensively address these factors and target ART
nonadherence among minority MSM.

Interestingly, Hispanic MSM had higher percentages of retention in care relative
to white MSM amidst lower viral suppression percentages; Hispanic women had more
rapid increases in retention in care over time than white women yet similar increases in

ART use and viral suppression. Previous studies have found no Hispanic-white

7,11,12 9,10,12,14,15

differences in these indicators, whereas others have noted either lower
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and/or higher’”-¥

percentages among Hispanics relative to whites. HIV-related disparities
affecting the Hispanic population reflect Hispanics’ unique and complex set of barriers to
HIV care and treatment. These barriers include varying acculturation levels, lack of
health insurance, migration patterns, and language and geographic differences.>*3¢
Inferior HIV care outcomes among Hispanics, for example, have been associated with
immigration status, birthplace, and acculturation level.>’° Considering the substantial

3941 mixed findings in HIV

demographic heterogeneity found in Hispanic populations,
care indicator disparities may be explained by varying study populations, in addition to
differences in study design and measurement. Additional research is needed to explain
varying HIV care indicator outcomes among Hispanics.

We also found important differences in analyses that included all PWH under
follow-up in the NA-ACCORD. These follow up-based differences may suggest that time
since HIV care linkage is an important factor to consider in studies regarding trends in
disparities in HIV care indicators and that the first 5 years following linkage to care
represent a critical timeframe for public health interventions to improve retention in care,
ART use, and viral suppression and reduce disparities. Given the presence of age- and
race/ethnicity-specific disparities in both types of analyses, our results also demonstrate
the need to stratify future studies by these subgroups and by time since linkage to care.

Study strengths include our focus on PWH new to HIV care and our ability to
stratify by race/ethnicity and age group among MSM and women, thereby elucidating

HIV care trends in important key populations highlighted by the NHAS. We also used a

large sample of demographically diverse MSM and women from a nationally
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representative cohort formally endorsed to assess progress towards achieving NHAS
goals.

There were limitations to our study. First, we assumed that participants’
enrollment in the NA-ACCORD represented their first linkage into HIV care after an
HIV diagnosis. It is possible that participants may have received HIV care prior to
enrollment in the NA-ACCORD. However, we removed those with a history of AIDS
diagnoses, a history of ART use, and those with suppressed viral load to restrict the study
population to those most likely linking into care for the first time. Our retention in care,
ART use, and viral suppression estimates may also be subject to misclassification error
due to possible receipt of HIV care outside of the NA-ACCORD contributing study; the
extent to which this occurs is unknown.

In summary, our analysis demonstrates encouraging increases in ART use and
viral suppression and reductions in racial/ethnic disparities over time among key
populations of PWH newly linked to care. However, persistent disparities in these
indicators, particularly in viral suppression among Black and Hispanic MSM, are a cause
for concern. Such disparities are, in part, due to differences in access to and use of
healthcare services.** Given the expected shift towards a larger proportion of PWH in the
US that are from racial/ethnic minority groups,* HIV-related racial/ethnic disparities will
continue to persist unless they are adequately addressed. Intensified, targeted
interventions mitigating differences in access to care and consistent use of ART are
needed to achieve the NHAS’s 2020 goals among newly linked PWH from key

populations.
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Table 2-1. Baseline demographic and clinical characteristics of men who have sex with

men (MSM) and women newly linked to HIV care, NA-ACCORD, 2004 — 2014

MSM Women
(N =13,614) (N = 5,392)
n % n %
Age, years
18 - 29 4,244 31.2 1,085 20.1
30 -39 4,245 31.2 1,610 29.9
40 - 49 3,654 26.8 1,669 31.0
250 1,471 10.8 1,028 19.1
Racel/ethnicity
White, non-Hispanic 7,293 53.6 1,061 19.7
Black, non-Hispanic 4,532 33.3 3,729 69.2
Hispanic, any race 1,789 13.1 602 11.2
HIV transmission risk
MSM only 12,674 93.1 - -
MSM and IDU 940 6.9 - -
Heterosexual - - 4,431 82.2
IDU - - 670 12.4
Other/ Unknown - - 291 54
CD4 count,” cells/mL
<200 2,964 21.8 1,362 25.3
200 - 350 3,047 224 1,170 21.7
350 - 500 3,276 24 1 1,113 20.6
2500 4,151 30.5 1,660 30.8
Missing 176 1.3 87 1.6
HIV RNA,* median (IQR),
log10 copies/mL 4.6 (3.9-5.1) 4.3 (3.6-4.9)

Abbreviations: IDU, injection drug use; |IQR, interquartile range
* Measurement closest to HIV care linkage, at least 6 months prior to
and at most 1 month after linkage.
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Table 2-2 a, b. Race/ethnicity-specific rates of change (RC) and differences in RC (DRC) for trends in retention in care, ART use, and

viral suppression among (a) men who have sex with men and (b) women newly linked to HIV care, overall and by age group, NA-

ACCORD, 2004 — 2014

a)

Overall

18 to 29 years

30 to 39 years

40 to 49 years

=250 years

Retention in Care ART Use Viral Suppression
RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue
Black 0.04% 0.853 0.2% 0.489 3.3% <.0001 0.1% 0.763 4.5% <.0001 -0.1% 0.650
Hispanic 0.8% 0.012 0.9% 0.008 3.3% <.0001 0.1% 0.779 4.8% <.0001 0.2% 0.458
White -0.1% 0.356 - 3.2% <.0001 - 4.6% <.0001 -
Black 0.2% 0619 -0.3% 0.626 4.7% <.0001 -1.2% 0.003 5.3% <.0001 -1.2% 0.004
Hispanic 1.6% 0.009 1.1% 0.150 5.6% <.0001 -0.3% 0.621 5.9% <.0001 -0.6% 0.257
White 0.5% 0.280 - 5.9% <.0001 - 6.5% <.0001 -
Black 0.9% 0.025 1.1% 0.026 3.6% <.0001 -0.2% 0.516 5.2% <.0001 0.3% 0.394
Hispanic 0.5% 0.280 0.7% 0.196 3.1% <.0001 -0.7% 0.102 4.8% <.0001 -0.06% 0.901
White -02% 0.476 - 3.8% <.0001 - 4.9% <.0001 -
Black 0.4% 0.322 0.7% 0.130 2.6% <.0001 0.1% 0.857 41% <.0001 -0.2% 0.699
Hispanic 1.0% 0.073 1.3% 0.031 2.3% <.0001 -0.2% 0.679 4.4% <.0001 0.1% 0.860
White -0.3% 0.202 - 2.5% <.0001 - 4.3% <.0001 -
Black 0.1% 0.891 0.1% 0.868 2.1% 0.000 0.4% 0.490 3.2% <.0001 -0.1% 0.858
Hispanic -0.2% 0.801 -0.2% 0.836 1.9% 0.043 0.2% 0.850 41% <.0001 0.9% 0.357
White -0.03% 0.924 - 1.7% <.0001 - 3.3% <.0001 -

Bold denotes statistical significance.
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b)

Overall

18 to 29 years

30 to 39 years

40 to 49 years

250 years

Black
Hispanic
White

Black
Hispanic
White

Black
Hispanic
White

Black
Hispanic
White

Black
Hispanic
White

Retention in Care ART Use Viral Suppression
RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue
0.7% 0.002 0.9% 0.056 3.1% <.0001 0.3% 0.487 4.7% <.0001 0.1% 0.749
1.4% 0.002 1.7% 0.007 3.4% <.0001 0.6% 0.272 51% <.0001 0.6% 0.284
-0.3% 0.540 2.8% <.0001 - 4.5% <.0001 -
0.8% 0.197 2.4% 0.086 41% <.0001 1.5% 0.120 49% <.0001 1.9% 0.049
-1.1% 0.327 0.5% 0.770 2.2% 0.046 -0.3% 0.816 41% <.001 1.1% 0.462
-1.6% 0.196 2.6% 0.004 - 3.0% <.001 -
0.6% 0.165 0.2% 0.798 2.7% <.0001 -0.2% 0.766 4.3% <.0001 0.03% 0.963
2.4% 0.004 2.1% 0.072 3.1% <.0001 0.2% 0.858 51% <.0001 09% 0.363
0.3% 0.684 2.9% <.0001 - 4.2% <.0001 -
0.7% 0.051 1.0% 0.233 3.2% <.0001 09% 0.176 5.0% <.0001 -0.11% 0.866
1.6% 0.068 1.8% 0.104 4.4% <.0001 2.1% 0.036 6.3% <.0001 1.2% 0.216
-0.3% 0.721 2.3% <.0001 - 51% <.0001 -
-0.01% 0.986 0.7% 0.430 2.5% <.0001 -0.5% 0.554 4.2% <.0001 -0.03% 0.970
1.4% 0.040 2.1% 0.045 2.5% 0.005 -0.4% 0.695 3.4% <.001 -0.8% 0.517
-0.7% 0.376 3.0% <.0001 - 4.2% <.0001 -

Bold denotes statistical significance.
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Figure 2-1 a, b. Race/ethnicity-specific temporal trends in the percentage of (a) men who have sex with men and (b) women newly

linked to HIV care that were retained in care, on ART, and with suppressed HIV RNA, overall and by age, NA-ACCORD, 2004 —

2014
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Figure 2-2 a, b. Temporal trends in racial/ethnic differences in the percentage of (a) men who have sex with men and (b) newly linked

to HIV care that were retained in care, on ART, and with suppressed HIV RNA, overall and by age, NA-ACCORD, 2004 — 2014
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Appendix
Appendix Table 2-1. Demographic characteristics of men who have sex with men and female NA-ACCORD participants in US

clinical cohorts compared with PLWH-US as of December 31, 2014 and December 31, 2016, respectively
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Overall MSM (including MSM/IDU) Female

Characteristic PLWH-US, n (%) NA-ACCORD,n (%) PLWH-US, n (%) NA-ACCORD,n (%) PLWH-US,n (%) NA-ACCORD, n (%)

Total participants 741,127 - 33,552 - 525,373 - 23,981 - 215,754 - 9,571 -

Age, years
18-19 2,560 03 37 01 1,440 0.3 27 0.1 1,120 0.5 10 0.1
20-24 26,942 36 1,058 32 20,780 4.0 872 3.6 6,162 2.9 186 1.9
25-29 53,765 7.3 2,828 84 42,536 8.1 2,304 9.6 11,229 52 524 5.5
30-34 63,918 86 3,261 97 46,533 8.9 2,482 103 17,385 8.1 779 8.1
35-39 71,134 96 3,362 10.0 47,499 9.0 2,272 9.5 23,635 1.0 1,090 1.4
40 - 44 89,535 12.1 4,118 12.3 59,652 1.4 2,803 17 29,883 139 1,315 13.7
45 - 49 120,386  16.2 5,578 16.6 85,322 16.2 3,948 16.5 35,064 16.3 1,630 17.0
50 - 54 129,738 17.5 5,917 17.6 93,783 17.9 4,251 177 35,955 16.7 1,666 17.4
55-59 88,899 12.0 3,761 11.2 62,060 11.8 2,588 108 26,839 124 1,173 12.3
60 - 64 51,691 70 2,144 6.4 36,077 6.9 1,448 6.0 15,614 7.2 696 7.3
265 42,560 57 1,488 4.4 29,692 5.7 986 4.1 12,868 6.0 502 52

Race/Ethnicity
White, non-Hispanic 271,177  36.6 14,686 43.8 232,408 442 12,931 53.9 38,769 18.0 1,755 18.3
Black, non-Hispanic 309,151 417 13,905 41.4 172,257 328 7,445 31.0 136,894 634 6,460 67.5
Hispanic (any race) 160,799 21.7 4,961 14.8 120,708  23.0 3,605 15.0 40,091 18.6 1,356 14.2
HIV transmission risk

MSM 476,936 64.4 22,363 66.7 476,936 90.8 22,363 93.3 - - - -
MSM/IDU 48,436 6.5 1,618 4.8 48,436 9.2 1,618 6.7 - - - -
DU 48,406 6.5 1,071 32 - - - - 48,406 224 1,071 1.2
Heterosexual contact 162,050 21.9 7,799 23.2 - - - - 162,060 751 7,799 815
Other 1,570 02 363 1.1 - - - - 1,670 0.7 363 3.8
Unknown 3,729 0.5 338 1.0 - - - - 3,729 1.7 338 3.5

Abbreviations: MSM, male-to-male sexual contact; PLWH-US, persons living with HIV in the US; IDU, injection drug use
Note: Because column totals for PLWH-US numbers were calculated independently of the values for the subpopulations, the values in each column may not
sum to the column total.
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Appendix Table 2-2. Baseline demographic and clinical characteristics of men who have

sex with men (MSM) and women, NA-ACCORD, 2004 — 2014

MSM Women
(N = 37,398) (N = 15,607)
n % n %
Age, years

18- 29 7125 19.1 2,390 156.3
30-39 10,409 27.8 4,426 28.4
40 - 49 12,932 34.6 5,379 34.5
=250 6,932 18.5 3,412 21.9

Race/ethnicity
White, non-Hispanic 21,1563 56.6 3,114 20.0
Black, non-Hispanic 11,133 29.8 10,256 65.7

Hispanic, any race 5,112 13.7 2,237 14.3
HIV transmission risk
MSM only 34,635 92.6 - -
MSM and IDU 2,763 7.4 - -
Heterosexual - - 12,132 7.7
IDU - - 2,333 14.9
Other/ Unknown - - 1,142 7.3
CD4 count,* cells/mL
<200 8,210 22.0 3,777 24.2
200 - 350 6,901 18.5 2,732 17.5
350 - 500 7,187 19.2 2,618 16.8
=500 11,634 31.1 4,872 31.2
Missing 3,466 9.3 1,608 10.3
HIV RNA*
<200 9,743 26.1 3,603 23.1
>200 22,708 60.7 9,576 61.4
Missing 4,947 13.2 2,428 16.6

Abbreviations: IDU, injection drug use
* Measurement closest to HIV care linkage, at least 6 months prior
to and at most 1 month after linkage.
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Appendix Table 2-3 a, b. Race/ethnicity-specific rates of change (RC) and differences in RC (DRC) for trends in retention in care,

ART use, and viral suppression among all (a) men who have sex with men and (b) women, overall and by age group, NA-ACCORD,

2004 -2014

a)

Black
Hispanic
White

Black
Hispanic
White

Black
Hispanic
White

Black
Hispanic
White

Black
Hispanic
White

Overall

18 to 29 years

30 to 39 years

40 to 49 years

250 years

Retention in Care ART Use Viral Suppression
RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue
0.1% 0.184 0.5% 0.0001 1.9% <.0001 0.4% <.0001 4.0% <.0001 0.4% <.0001
0.4% 0.004 0.7% <.0001 2.0% <.0001 0.4% 0.0002 4.2% <.0001 0.6% <.0001
-0.3% <.0001 - 1.5% <.0001 - 3.6% <.0001 -
0.7% 0.023 0.4% 0.355 4.0% <.0001 -1.1% 0.001 49% <.0001 -1.1% 0.001
1.3% 0.004 1.1% 0.069 4.5% <.0001 -0.5% 0.244 5.8% <.0001 -0.2% 0.641
0.3% 0.486 - 5.0% <.0001 - 6.0% <.0001 -
0.3% 0.162 0.9% 0.001 21% <.0001 0.02% 0.931 44% <.0001 0.3% 0.228
0.2% 0410 0.8% 0.009 2.1% <.0001 -0.03% 0.892 4.3% <.0001 0.2% 0.440
-0.6% 0.0003 - 21% <.0001 - 41% <.0001 -
0.07% 0.685 0.8% 0.0001 1.5% <.0001 0.5% 0.002 4.0% <.0001 0.7% <.0001
0.1% 0593 0.8% 0.001 1.2% <.0001 0.1% 0437 3.6% <.0001 0.31% 0.152
-0.7% <.0001 - 1.1% <.0001 - 3.3% <.0001 -
-0.2% 0.206 0.3% 0.135 1.3% <.0001 0.6% 0.0003 3.0% <.0001 0.7% 0.001
0.3% 0.331 0.8% 0.007 1.3% <.0001 0.6% 0.012 3.2% <.0001 0.9% 0.003
-0.5% <.0001 - 0.7% <.0001 - 2.3% <.0001 -

Bold denotes statistical significance.
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b)

Retention in Care ART Use Viral Suppression
RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue RC Pvalue DRC Pvalue
Overall Black 0.6% <.0001 0.7% 0.0003 2.5% <.0001 0.4% 0.017 44% <.0001 0.4% 0.017
Hispanic 0.8% <.0001 0.9% 0.0003 2.7% <.0001 0.6% 0.005 4.5% <.0001 0.6% 0.017

White -0.1% 0.487 - 21% <.0001 - 4.0% <.0001 -

18 to 29 years  Black 0.6% 0.153 09% 0.288 3.8% <.0001 0.5% 0.338 4.7% <.0001 0.3% 0.607
Hispanic -0.11% 0.895 0.2% 0.836 2.9% <.0001 -0.3% 0.669 4.6% <.0001 0.3% 0.739
White -0.3% 0.649 - 3.2% <.0001 - 4.3% <.0001 -

30to 39 years  Black 01% 0.709 0.2% 0.673 2.4% <.0001 04% 0203 4.1% <.0001 0.1% 0.703
Hispanic 0.5% 0.238 0.6% 0.304 2.4% <.0001 0.3% 0.385 4.5% <.0001 0.5% 0.256
White -0.12% 0.777 - 21% <.0001 - 4.0% <.0001 -

40to 49 years  Black 0.4% 0.010 1.1% 0.0019 2.3% <.0001 0.3% 0.197 4.1% <.0001 0.5% 0.117
Hispanic  0.9% 0.002 1.5% 0.0002 2.8% <.0001 0.8% 0.012 4.5% <.0001 0.8% 0.050
White -0.7% 0.031 - 2.0% <.0001 - 3.7% <.0001 -

250 years Black 02% 0298 0.5% 0138 21% <.0001 04% 0.220 3.8% <.0001 0.7% 0.032
Hispanic  0.3% 0.192 0.7% 0.087 2.6% <.0001 0.9% 0.020 3.6% <.0001 0.4% 0.290
White -0.3% 0.258 - 1.7% <.0001 - 3.2% <.0001 -

Bold denotes statistical significance.
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Appendix Table 2-4 a, b, c. Number of participants included in the denominator for yearly estimates of the percentage of all men
who have sex with men (MSM) and women that were (a) retained in care, (b) on ART, and (c) virally suppressed, by race/ethnicity

and age, NA-ACCORD, 2004 — 2014
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Retention in Care

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

MSM Overall Black 2,006 2,135 2,148 2,322 2,464 2,674 3,038 3,315 3,695 4,040 4,328

Hispanic 857 931 987 1,071 1,174 1,297 1,404 1,497 1,916 2,252 2,349

White 4,940 5,272 5,451 5,797 6,112 6,232 6,638 6,874 7,360 7,792 7,942
18 to 29 years  Black 174 184 179 246 277 335 445 569 671 704 769
Hispanic 72 77 87 83 101 116 123 128 189 236 217
White 154 191 196 217 229 254 284 314 354 374 366
30to 39 years Black 614 589 529 503 505 544 593 648 746 826 980
Hispanic 336 330 317 346 344 367 346 388 486 538 559

White 1,299 1,268 1,192 1,145 1,162 1,030 1,037 952 1,005 1,065 1,075

40 to 49 years Black 853 930 939 1,017 1,076 1,086 1,161 1,144 1,194 1,219 1,092
Hispanic 317 372 409 431 493 540 624 622 758 873 855

White 2,323 2,461 2,527 2,669 2,723 2,719 2,744 2,698 2,653 2,491 2,244

250 years Black 365 432 501 556 606 709 839 954 1,084 1,291 1,487
Hispanic 132 152 174 211 236 274 311 359 483 605 718

White 1,164 1,352 1,536 1,766 1,998 2,229 2,573 2,910 3,348 3,862 4,257

Women Overall Black 2,422 2,692 2,521 2,789 2,981 3,231 3,501 3,669 3,837 3,976 4,159
Hispanic 539 598 633 665 692 774 807 849 892 959 980

White 745 808 837 8064 898 979 1,013 1,032 1,061 1,038 1,072
18 to 29 years  Black 218 232 182 204 208 200 219 227 230 228 226
Hispanic 56 50 41 46 38 48 52 47 56 54 43
White 60 60 62 63 53 58 59 61 65 60 56
30to 39 years  Black 781 739 680 735 715 691 748 735 725 700 715
Hispanic 154 158 166 160 158 166 175 184 179 173 173
White 229 229 224 226 224 215 204 201 186 182 173

40 to 49 years  Black 944 1,034 1,015 1,085 1,160 1,228 1,276 1,292 1,317 1,312 1,292
Hispanic 222 253 261 272 206 305 294 305 289 205 291
White 302 346 349 345 353 396 386 368 371 332 325

250 years Black 479 587 644 765 898 1,112 1,258 1,415 1,565 1,736 1,926
Hispanic 107 137 165 187 200 255 286 313 368 437 473
White 154 173 202 230 268 310 364 402 439 464 518
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b)

ART Use
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
MSM Overall Black 2,858 2,942 3,113 3,327 3,654 4,053 4,463 4,991 5,399 5,919 6,288
Hispanic 1,219 1,282 1,405 1,514 1,677 1,802 1,972 2,620 2,842 3,004 3,084
White 7,160 7,377 7,599 7,953 8,300 8,593 9,006 9,816 10,302 10,465 10,860
18 to 29 years  Black 317 339 420 507 640 822 981 1,157 1,253 1,393 1,461
Hispanic 132 151 161 181 211 223 257 356 394 420 387
White 374 398 422 461 517 580 612 707 721 696 731
30 to 39 years  Black 928 849 796 777 817 876 890 1,004 1,140 1,294 1,475
Hispanic 503 487 489 504 520 527 548 720 750 745 758
White 2,105 1,934 1,812 1,743 1,690 1,565 1,522 1,601 1,625 1,603 1,665
40 to 49 years Black 1,149 1,214 1,297 1,383 1,434 1,484 1,552 1,608 1,617 1,592 1,497
Hispanic 432 464 534 576 655 734 788 1,003 1,071 1,094 1,085
White 3,173 3,317 3,430 3,554 3,579 3,647 3,662 3,737 3,628 3,391 3,121
>50 years Black 464 540 600 660 763 871 1,040 1,222 1,389 1,640 1,855
Hispanic 152 180 221 253 291 318 379 541 627 745 854
White 1,508 1,728 1,935 2,195 2,514 2,801 3,210 3,771 4,328 4,775 5,343
Women Overall Black 3,461 3,475 3,675 3,899 4,219 4,489 4,720 4,905 5,055 5,400 5,539
Hispanic 764 814 866 896 971 1,014 1,077 1,114 1,138 1,166 1,208
White 1,124 1,146 1,170 1,200 1,297 1,321 1,362 1,392 1,395 1,415 1,459
18 to 29 years  Black 416 342 344 373 368 406 424 399 412 430 402
Hispanic 92 80 75 70 75 87 96 91 82 75 69
White 125 112 114 109 107 98 118 122 120 113 98
30 to 39 years  Black 1,125 1,045 1,062 1,017 1,067 1,038 1,047 1,050 1,005 1,064 1,037
Hispanic 222 221 227 238 228 230 243 242 234 236 227
White 359 340 318 327 341 308 289 275 254 272 274
40 to 49 years Black 1,263 1,373 1,422 1,517 1,589 1,660 1,684 1,707 1,664 1,754 1,749
Hispanic 303 333 352 361 398 394 381 390 369 358 360
White 437 469 474 452 501 497 501 496 484 451 448
250 years Black 657 715 847 992 1,195 1,385 1,565 1,749 1,974 2,152 2,351
Hispanic 147 180 212 227 270 303 357 391 453 497 552
White 203 225 264 312 348 418 454 499 537 579 639
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Viral Suppression

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
MSM Overall Black 2,754 2,822 2,994 3,202 3,548 3,899 4,333 4,835 5,281 5,795 6,081
Hispanic 1,184 1,226 1,356 1,480 1,631 1,741 1,908 2,487 2,789 2,958 3,025
White 6,925 7,163 7,329 7,693 8,087 8,350 8,790 9,535 10,019 10,120 10,307
18 to 29 years  Black 307 325 402 480 613 777 957 1,119 1,232 1,361 1,420
Hispanic 129 135 153 175 205 213 247 331 385 411 381
White 356 383 403 445 500 561 591 688 696 674 697
30 to 39 years  Black 898 807 765 744 788 837 864 966 1,106 1,263 1,437
Hispanic 488 473 469 492 507 506 531 682 732 733 743
White 2,030 1,867 1,742 1,678 1,648 1,508 1,483 1,549 1,560 1,538 1,562
40 to 49 years Black 1,104 1,168 1,246 1,336 1,393 1,436 1,499 1,571 1,579 1,563 1,421
Hispanic 418 446 520 566 635 711 764 964 1,054 1,082 1,064
White 3,074 3,221 3,318 3,440 3,480 3,546 3,567 3,633 3,542 3,271 2,945
>50 years Black 445 522 581 642 754 849 1,013 1,179 1,364 1,608 1,803
Hispanic 149 172 214 247 284 311 366 510 618 732 837
White 1,465 1,692 1,866 2,130 2,459 2,735 3,149 3,665 4,221 4,637 5,103
Women Overall Black 3,311 3,297 3,513 3,751 4,089 4,326 4,567 4,744 4,935 5,291 5,367
Hispanic 731 763 820 868 940 970 1,010 1,076 1,122 1,152 1,179
White 1,065 1,088 1,107 1,156 1,258 1,284 1,324 1,350 1,351 1,367 1,384
18 to 29 years  Black 396 320 336 353 353 387 411 388 398 422 393
Hispanic 88 73 74 69 74 82 93 91 80 74 67
White 120 108 109 101 104 96 117 118 117 109 94
30 to 39 years  Black 1,077 988 1,015 969 1,036 1,002 1,006 1,011 978 1,047 1,009
Hispanic 211 206 217 231 217 220 231 234 231 233 223
White 339 323 301 318 321 302 279 267 248 264 264
40 to 49 years Black 1,208 1,306 1,355 1,466 1,549 1,597 1,624 1,654 1,629 1,708 1,696
Hispanic 288 314 330 347 389 377 357 372 367 354 353
White 410 443 448 436 491 481 482 482 469 436 423
250 years Black 630 683 807 963 1,151 1,340 1,526 1,691 1,930 2,114 2,269
Hispanic 144 170 199 221 260 291 329 379 444 491 536
White 196 214 249 301 342 405 446 483 517 558 603
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Appendix Table 2-5 a, b, c. Number of participants included in the denominator for yearly estimates of the percentage of men who
have sex with men (MSM) and women newly linked to HIV care that were (a) retained in care, (b) on ART, and (c) virally suppressed,

by race/ethnicity and age, NA-ACCORD, 2004 — 2014.
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Retention in Care

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
MSM Overall Black 529 582 564 604 626 673 752 878 938 946 923
Hispanic 232 276 278 289 300 323 324 340 396 395 372
White 1,310 1,398 1,397 1,442 1,474 1,390 1,391 1,340 1,338 1,242 1,171
18 to 29 years  Black 84 103 110 149 160 214 292 387 423 408 404
Hispanic 43 47 48 49 61 76 70 78 97 109 100
White 104 127 130 143 150 168 191 195 221 221 199
30to 39 years Black 186 187 170 159 180 182 179 203 245 263 277
Hispanic 101 108 114 123 110 116 115 130 148 144 127
White 478 470 437 435 460 420 411 394 377 335 325
40 to 49 years Black 185 207 202 208 195 187 202 179 172 170 130
Hispanic 65 91 86 89 96 102 108 99 118 110 104
White 525 556 569 571 557 498 480 466 447 393 349
=50 years Black 74 85 82 88 91 90 79 109 98 105 112
Hispanic 23 30 30 28 33 29 31 33 33 32 41
White 203 245 261 293 307 304 309 285 293 293 298
Women Overall Black 720 799 645 711 694 650 645 689 697 651 605
Hispanic 126 144 128 135 129 139 116 121 123 104 86
White 207 213 204 204 199 209 194 188 170 157 132
18 to 29 years  Black 95 101 87 107 90 78 78 91 88 90 74
Hispanic 23 24 18 16 13 15 14 13 21 17 11
White 25 27 27 29 26 31 25 25 24 23 16
30to 39 years Black 245 243 198 212 202 186 186 185 172 155 141
Hispanic 34 39 38 36 40 36 27 31 31 27 32
White 70 65 61 55 57 56 54 51 37 40 32
40to 49 years Black 249 290 230 246 226 200 196 221 222 198 180
Hispanic 44 52 41 57 54 56 44 39 32 26 18
White 74 83 74 79 73 76 62 57 53 39 38
=50 years Black 131 165 130 146 176 186 185 192 215 208 210
Hispanic 25 29 31 26 22 32 31 38 39 34 25
White 38 38 42 41 43 46 53 55 56 55 46
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b)

ART Use
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
MSM Overall Black 925 942 992 1,044 1,152 1,290 1,384 1,511 1,539 1,596 1,561
Hispanic 404 436 463 486 522 536 556 639 614 621 582
White 2,231 2,261 2,258 2,304 2,306 2,256 2,201 2,123 2,077 1,963 1,844
18to 29 years Black 186 201 264 334 422 541 644 737 745 776 761
Hispanic 82 85 101 114 129 143 157 190 189 192 190
White 253 276 287 304 350 389 406 417 418 391 381
30to 39 years Black 334 301 291 285 298 320 303 337 389 415 437
Hispanic 183 192 191 195 191 197 200 232 219 206 200
White 844 763 725 736 708 676 653 622 587 556 516
40 to 49 years Black 298 322 323 310 302 316 308 279 261 244 206
Hispanic 107 119 130 135 153 162 154 168 163 169 142
White 825 861 858 848 814 766 735 686 634 580 520
250 years Black 107 118 114 115 130 113 129 158 144 161 157
Hispanic 32 40 41 42 49 34 45 49 43 54 50
White 309 361 388 416 434 425 407 398 438 436 427
Women Overall Black 1,195 1,185 1,104 1,095 1,112 1,070 1,083 1,091 1,043 968 906
Hispanic 204 221 219 203 206 198 191 188 155 131 120
White 346 339 318 314 337 319 306 296 258 245 217
18 to 29 years  Black 207 167 171 177 161 166 178 174 170 155 136
Hispanic 42 36 33 30 25 23 27 33 26 17 12
White 63 52 57 53 53 51 51 53 50 46 28
30to 39 years Black 391 390 345 315 343 317 300 289 255 242 228
Hispanic 62 62 70 67 60 53 54 48 48 43 44
White 112 109 85 85 94 90 84 67 51 57 62
40to 49 years Black 386 421 386 376 341 316 330 337 315 283 264
Hispanic 69 81 79 72 82 77 62 55 39 31 27
White 115 125 121 110 122 97 94 94 79 67 64
250 years Black 211 207 202 227 267 271 275 291 303 288 278
Hispanic 31 42 37 34 39 45 48 52 42 40 37
White 56 53 55 66 68 81 77 82 78 75 63

60



Viral Suppression

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

MSM Overall Black 901 916 963 1,008 1,130 1,250 1,362 1,475 1,511 1,562 1,502
Hispanic 395 424 456 480 514 525 546 625 609 612 571

White 2,174 2,207 2,194 2,251 2,263 2,211 2,151 2,076 2,024 1,888 1,737
18 to 29 years  Black 184 198 261 322 415 526 637 719 736 757 732
Hispanic 82 81 98 113 129 139 154 188 187 190 186
White 243 269 279 297 343 384 393 411 404 377 363
30to 39 years  Black 326 288 280 275 290 312 297 330 377 405 421
Hispanic 181 190 188 192 188 196 198 225 216 201 197
White 826 748 706 721 695 661 638 607 566 535 481
40 to 49 years  Black 280 314 313 301 297 302 299 273 258 243 199
Hispanic 101 117 129 133 150 156 151 165 163 167 139
White 801 836 835 826 799 751 720 668 625 556 487
=50 years Black 102 116 109 110 128 110 129 163 140 157 150
Hispanic 31 36 41 42 47 34 43 47 43 54 49
White 304 354 374 407 426 415 400 390 429 420 406
Women Overall Black 1,154 1,145 1,059 1,065 1,088 1,039 1,064 1,063 1,017 957 879
Hispanic 196 212 207 199 204 193 177 181 151 130 117
White 334 328 308 307 333 315 301 285 250 237 204
18 to 29 years  Black 200 160 166 169 157 161 175 170 165 152 132
Hispanic 41 35 33 30 25 22 27 33 25 17 12
White 62 51 55 51 52 50 51 49 48 45 26
30 to 39 years  Black 377 378 330 305 338 305 290 279 250 239 224
Hispanic 60 58 66 66 60 52 52 46 46 42 43
White 107 106 83 84 92 90 82 64 50 55 61
40 to 49 years  Black 371 409 366 366 335 308 327 330 308 279 254
Hispanic 65 78 73 69 81 75 57 53 38 31 25
White 109 119 116 107 121 97 93 92 75 66 59
250 years Black 206 198 197 225 258 265 272 284 294 287 269
Hispanic 29 41 35 34 38 44 41 49 42 40 37
White 56 52 54 65 68 78 75 80 77 71 58

61



Appendix Figure 2-1 a, b. Race/ethnicity-specific temporal trends in the percentage of all (a) men who have sex with men and (b)

women that were retained in care, on ART, and with suppressed HIV RNA, overall and by age, NA-ACCORD, 2004 — 2014
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Appendix Figure 2-2 a, b. Temporal trends in racial/ethnic differences in the percentage of all (a) men who have sex with men and

(b) that were retained in care, on ART, and with suppressed HIV RNA, overall and by age, NA-ACCORD, 2004 — 2014
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CHAPTER THREE

Engaged but not retained: Do measures of retention in HIV care reflect engagement in

care in the United States?
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Abstract

Background: Changes in HIV care guidelines now recommending less frequent routine
HIV laboratory measurements may impact the utility of current measures of retention in
care in appropriately capturing HIV care engagement trends.

Methods: We estimated the percentage of patients who were retained in care in the NA-
ACCORD annually between 2004-2014 using 2 measures for retention in care requiring
>4 HIV care visits over 2 consecutive calendar years (Department of Health and Human
Services [RICpuns] and National Academy of Medicine [RICnam]) and 1 modified
measure that requires >2 visits over 2 years (“Clinical practice” [RICcp]). We also
estimated the following associations between each retention measure and viral
suppression in each year between 2004-2014: 1) Spearman correlation, 2) c-statistic, 3)
prevalence ratio for viral suppression, 4) sensitivity, and 5) specificity.

Results: We included 100,807 patients. Retention percentages estimated using RICcp
increased from 82.5% in 2004 to 92.5% in 2014 and were consistently higher than those
estimated using RICpuns and RICnam. For each retention measure, the Spearman
correlation and c-statistic were low (<0.40 and <0.675, respectively), and prevalence
ratios approached 1.0 over time. The sensitivity for viral suppression using RICpuus and
RICnawm decreased over time yet remained high at approximately 94% using RICcp. The
specificity using RICpuns and RICnawm increased over time and was consistently higher

than that estimated using RICcp
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Conclusion: Methodologic approaches used to measure retention in care must evolve in
the “treat all” era of chronic HIV infection to better identify patients who are truly not

engaged in care.
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Background

Given its association with improved health outcomes, retention in HIV care is a
critical component of the clinical care of persons with HIV (PWH).!? Retention in care
comprises the third step of what is termed the “HIV care continuum” and is characterized
by the consistency of an individual’s pattern of clinical HIV care visits over time.> The
clinical and public health benefits of retention in care stem from its position in the HIV
care continuum as a precursor to consistent antiretroviral therapy (ART) use and
subsequent viral suppression, the desired goal for all PWH due to its effectiveness in both
maintaining healthy life and preventing HIV transmission.*>

Several measures of retention in care are used in HIV-related health services
research. Among the most common are the standard measures endorsed by the United
States (US) Department of Health and Human Services (DHHS) and the National
Academy of Medicine (NAM).% These measures assess the frequency of HIV care visits
at specified intervals to determine an individual’s retention in care status in a given
calendar year. Despite retention in care’s central role in HIV care, a gold standard
measure of retention in care has yet to be identified.? Further, clinical practice and HIV
care guidelines have evolved over time to allow for longer intervals between HIV
laboratory measurements, particularly among patients with sustained viral suppression.®
These changes in HIV care may impact the utility of standard retention measures in
accurately describing trends in engagement in HIV clinical care.

Updated in 2015, the US National HIV/AIDS Strategy set forth goals to increase

the percentage of people diagnosed with HIV that are retained in care to at least 90% by
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2020.° Prior studies have already documented promising increases in retention in care
over time.!%!? As clinical efforts focus on further increasing retention in care in patient
populations, measures of retention in care that more closely represent current clinical
practice and better correlate with viral suppression (a marker of HIV care engagement)
are necessary. Our aim was to investigate the relationship between retention in care
measures and HIV care engagement (as reflected by viral suppression) in each calendar

year between 2004-2014.

Methods

Study Population

The North American AIDS Cohort Collaboration on Research and Design (NA-
ACCORD) is a consortium of >20 interval and clinical cohorts collecting longitudinal
data on >150,000 PWH living in the US and Canada.'®> The NA-ACCORD’s
methodology has been described previously.!* In brief, contributing cohorts use
standardized cohort-specific methods to collect data on PWH successfully engaged in
care (defined as >2 clinical visits within 12 months of HIV care initiation). The NA-
ACCORD Data Management Core (University of Washington) collects data from all
cohorts, performs quality control procedures, and harmonizes the data. The data are then
submitted to the NA-ACCORD Epidemiology/Biostatistics Core (Johns Hopkins
University) for additional quality control procedures and analyses. The Institutional

Review Board from each participating cohort and the Johns Hopkins University School
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of Medicine have approved the human subject activities conducted within the NA-
ACCORD.

This study included adult (>18 years old) PWH who had >1 HIV care visit
between January 2003 and December 2014 in 13 US clinical cohorts in the NA-
ACCORD with data on primary HIV care encounters and HIV RNA and CD4 count
measurements. Sex, self-reported race/ethnicity, year of birth, HIV acquisition risk, CD4

count, and viral load were collected at enrollment into each clinical cohort.

Retention in HIV care definitions

Our study examined three measures for determining the percentage of patients
who were retained in HIV clinical care in a given calendar year (see Appendix Figure 3-
1). The first two measures of retention in care, RICpuns and RICnawm, are based on the
standard HIV care indicator definitions endorsed by the DHHS and the NAM,
respectively.®’ To be classified as “retained in care,” RICpuus requires >4 HIV care visits
over 2 consecutive calendar years and imposes semester-based time intervals over the
two-year time span. RICnawm also requires >4 HIV care visits over 2 consecutive calendar
years but does not specify semester-based time intervals (for the purposes of this study,
the standard NAM definition, which measures retention in care over a single calendar
year,’” was modified to measure retention in care over 2 years so that it was more
comparable to RICpuns). We developed the third retention in care measure, “clinical
practice” (RICcp), to reflect the increasing trend towards less frequent HIV RNA and

CD4 count measurements. RICcp requires >2 HIV care visits over 2 consecutive calendar
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years and does not impose semester-based time intervals. For all retention measures, an
HIV care visit was defined as a face-to-face HIV primary care encounter.

The numerators used for determining the percentage of patients who were
retained in care in calendar year x were defined as follows:

1. RICpuns: number of patients with >1 HIV care visit, >60 days apart, in 4
consecutive semesters (January—June and July—December) of a 2-year period (i.e.,
calendar year x-1 and calendar year x)

2. RICnam: number of patients with >2 HIV care visits, >90 days apart, in year x-1
and in year x

3. RICcp: number of patients with >1 HIV care visit, >90 days apart, in year x-1 and
in year x

To ensure comparability across these three measures of retention in care, we developed a
common denominator that accounted for the NA-ACCORD’s longitudinal design. For
each retention in care measure, the denominator used to determine the percentage of
patients who were retained in care in calendar year x was defined as the number of
patients in year x-1 whose study entry year < year x-1 < study exit year. Patient study
entry was the date of enrollment in the NA-ACCORD (i.e., the first of >2 clinical visits
within 12 months of HIV care initiation) or 1 January 2003, whichever occurred later.
Study exit was the date of death, cohort close date, or 31 December 2014, whichever

occurred first.

Statistical Analysis
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Patients contributed one person-year in each calendar year between their study
entry and exit dates. Date of loss to follow-up was intentionally omitted from the study
exit date definition; patients without an HIV care visit in a given 2-year timespan were
included in the denominator and were classified as “not retained in care.” For patients
who died during the study period (2004-2014), the year of death was excluded from
retention in care estimates as death is a competing risk for retention in care and precludes
patients from being followed for the entire 2-year timespan required to generate retention
in care estimates.

Cross-sectional annual estimates of the percentage of patients that were retained
in care were produced from 2004-2014 using each retention measure. Generalized linear
regression models with an identity link and binomially distributed variance were used to
estimate temporal trends in retention in care. Generalized estimating equations (GEE)
with an unstructured working correlation within individuals accounted for the correlation
resulting from an individual being able to contribute to retention in care estimates in
multiple calendar years. The regression models included an ordinal variable for calendar
year to estimate the average percent change per year in retention in care over the 11-year
study period. We also present trends in viral suppression over time. Viral suppression
was defined as having HIV RNA <200 copies/mL at the patient’s last measurement in the
calendar year. Missing HIV RNA was imputed as “last observation carried forward” for
missingness while in care (i.e., having >1 HIV care visit) and as “unsuppressed” for
missingness in the absence of an HIV care visit.

To quantify the association between viral suppression and each retention in care

measure, we estimated the following statistics in each calendar year between 2004-2014:
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1) the Spearman correlation between each retention measure and viral suppression; 2) the
sensitivity and 3) specificity of each retention measure for viral suppression; 4) the c-
statistic assessing each retention measure’s ability to discriminate between patients with
and without viral suppression; and 5) the prevalence ratio for viral suppression comparing
patients classified as “retained” by each retention measure versus those “not retained”. C-
statistics were derived from receiver operating characteristic curves constructed using
logistic regression models with viral suppression as a binary outcome. A c-statistic of 1
suggests perfect discriminatory power, whereas a c-statistic of 0.5 suggests no
discriminatory power. C-statistic and prevalence ratio estimates were adjusted for age,
sex, race/ethnicity, HIV acquisition risk, and site.

To determine the effect of long-term ART use and stable viral suppression, we
performed a sensitivity analysis restricting to a subset of the study population that was
continuously on ART and virally suppressed during the first 24 months after ART
initiation, among patients with >2 HIV RNA measurements, >90 days apart, in each of
the first two years after ART initiation (see Appendix Tables 3-1— 3-2 and Appendix
Figures 3-2 — 3-3). For this analysis, patient study entry was the date of ART initiation +
2 years, date of enrollment in the NA-ACCORD, or 1 January 2003, whichever occurred
later.

Analyses were conducted using SAS software, version 9.4 (SAS Institute, Inc.,

Cary, North Carolina), and a p-value <0.05 guided statistical interpretation.

Results
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Participant characteristics

Table 3-1 summarizes characteristics of the study population at enrollment in the
NA-ACCORD. A total of 100,807 participants contributed a median of 7.7 person-years
(interquartile range: 3.9, 10.2 person-years). Most participants were male, of black or
white race/ethnicity, and 40 years of age or older. Male-to-male and heterosexual contact

were the most common modes of HIV acquisition.

Trends in retention in care and viral suppression

Over time, the percentage of patients that were retained in care using the RICcp
measure was, on average, 31% and 23% higher than the percentage estimated using the
RICpuns and RICnam measures, respectively (Figure 3-1a). There was a statistically
significant increase (from 82.5% in 2004 to 92.5% in 2014) in the percentage of patients
that were retained in care using RICcp (Table 3-2). This percentage increased slightly
over time using RICnawm at a rate of 0.2% percentage points per year and remained stable
over time using RICpnns (rate of change: 0.0%, p = 0.69). The percentage of patients with
viral suppression increased significantly over time from 43.2% in 2004 to 84.9% in 2014
(Figure 3-1b).

Relative to the main study population, patients with consistent ART use and viral
suppression in the first 2 years after ART initiation had higher percentages over time of

retention in care using the three retention measures (Appendix Figure 3-2a). The
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percentage of patients that were retained in care decreased significantly over time using

RICpuns and RICnawMm yet increased over time using RICcp (Appendix Table 3-2).

Associations between retention in care and viral suppression between 2004-2014

The Spearman correlation between viral suppression and retention in care was
low for each retention measure in each calendar year. The correlation estimated using
RICcp was consistently higher than that estimated using RICpnans and RICnam. The
correlation first increased slightly to 0.22 and 0.23 in 2008 using RICpnans and RICxam,
respectively, then decreased to 0.18 and 0.20 in 2014, respectively (Figure 3-2a). Using
RICcp, it increased from 0.24 in 2004 to 0.41 in 2012, after which it declined to 0.27 in
2014.

The sensitivity for viral suppression using RICcp remained high in each calendar
year at approximately 94% (Figure 3-2b). The sensitivity estimated using RICpuns and
RICnam, however, decreased with increasing calendar year and was consistently lower
than the sensitivity estimated using RICcp. The specificity estimated using RICpuns and
RICnawm increased with increasing calendar year through 2012 and was, on average, 32%
and 25% higher than that estimated using RICcp (Figure 3-2c¢).

The c-statistic measuring the discriminatory power of each retention measure to
predict viral suppression was relatively low (<0.675) in each calendar year for all three
retention measures examined (Figure 3-2d). It increased through 2008, after which it

began to decline through 2014 for each retention measure.
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The prevalence ratio for viral suppression comparing patients retained in care to
those not retained decreased and approached a value of 1.0 with increasing calendar year
using all three retention in care measures (Figure 3-2¢). Prevalence ratios estimated using
RICcp were consistently higher than those estimated using RICpuns and RICnawm.

We observed similar associations between retention in care and viral suppression
among patients with consistent ART use and viral suppression in the first 2 years after
ART initiation (Appendix Figure 3-3). However, the magnitude of calendar year-specific
Spearman correlations, prevalence ratios, and specificities for viral suppression were

lower relative to those observed in the main study population.

Discussion

Measuring retention in care using approaches that reflect changes in HIV care is
critical to evaluating national retention in care trends. Our results demonstrate that
temporal trends in retention in care are dependent on the specific measure of retention
used. Retention in care percentages estimated using standard measures that require >4
HIV care visits over 2 consecutive calendar years (i.e., RICpuns and RICnam) were either
stable or increased slightly over time. Relaxing the number of visits to >2 HIV care visits
over 2 consecutive calendar years (i.e., RICcp) yielded 1) consistently higher percentages
of retention in care over time and 2) increases in retention in care that more closely
paralleled increases in percentages of viral suppression over time. Regardless of which

retention measure was used, we also found that various measures of association of
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retention in care with viral suppression were either weak or appeared to be weakening
with increasing calendar year.

The public health and clinical emphases on retention in care are based on the
associations of retention in care with more consistent viral suppression among PWH. Our
findings of 1) changes in retention in care percentages that do not closely parallel
concomitant increases in viral suppression over time and 2) poor or weakening
associations of retention in care with viral suppression may indicate that standard
approaches to measuring HIV care retention are not capturing changing clinical
constructs of retention over time. With the advent of more tolerable ART regimens and
increased access to ART, patient adherence to ART is likely improving over time,
leading to higher percentages of viral suppression despite minimal changes in retention in
care. As viral suppression and overall survival improve among PWH in the US,"> % it is
also possible that HIV care providers are becoming increasingly more comfortable with
longer intervals between clinical encounters. In this case, retention measures that are
based on HIV care visit frequency may yield decreasing percentages of patients that are
retained in care over time and misleadingly suggest poor HIV care engagement. Our
analyses restricting to patients with consistent ART use and viral suppression (i.e.,
patients with presumably good HIV care engagement) may demonstrate this possibility,
as we found more rapid decreases over time in the percentage of patients retained in care
when using standard retention measures.

Patients may also be increasingly engaged in care in ways that are not reflected in

regular HIV laboratory measurements or clinical HIV care visits. One study found that a

failure to account for changes in ART regimens (which typically require an interaction
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between patients and their providers) could lead to a misclassification of retention status,
particularly among patients with viral suppression while on ART.?! In addition to ART
prescription changes, alternative forms of HIV care engagement could include regular
phone calls, emails, text messages, or other modes of electronic communication between
patients and their providers. Although these alternative forms of engagement are not
accounted for in current measures of retention in care, they may represent increasingly
important aspects of engagement in HIV care.

Our study findings call into question the utility of standard measures of retention
in care in describing HIV care engagement in the US and in accurately identifying
patients that are truly not in care. It may be necessary to develop novel, composite
retention in care measures that extend beyond assessments of a single marker of HIV care
engagement. Composite retention measures may incorporate two or more of the
following features: 1) face-to-face primary HIV care visits, 2) HIV laboratory
measurements, 3) changes in ART regimens, and 4) additional indices of engagement in
care, such as phone calls and email communication with HIV care providers.
Alternatively, continuing to investigate the meaning of a missed visit as a marker of
disengagement from care may demonstrate a closer link to the construct of retention than
the retention in care measures evaluated in our study.?>? It may also be necessary to
consider time since HIV care initiation and stable viral suppression, as these factors may
influence HIV care providers’ preferred frequency of interaction with their patients.

This study also highlights the importance of using appropriate denominators when
estimating retention in care percentages over time in longitudinal cohorts. Standard

denominators used to calculate retention in care percentages typically require >1 HIV
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care visit in either the calendar year of interest or in the previous calendar year. However,
gaps in HIV care are common?! and are intrinsically related to the construct of HIV care
retention which these indicators are intended to measure. Denominators that require >1
HIV care visit may produce artificially inflated retention in care percentage estimates by
excluding from the denominator patients that had a gap in HIV care. The denominator
that we developed for this study incorporates HIV care gaps into percentage estimates of
retention in care and more closely reflects the longitudinal nature of HIV care. Although
this modified denominator may be better suited for longitudinal cohorts, its use in a
strictly cross sectional setting would not be warranted.

This study has several strengths. We used a large sample of demographically
diverse PWH from a longitudinal cohort that has been endorsed to evaluate important
HIV care indicators, including retention in care. The cohorts investigated in this study
represent a wide range of clinical settings, including Veterans Affairs facilities, local
hospitals, private practices, and academically-affiliated HIV care centers, further
strengthening the external validity of our findings. We were also able to elucidate long-
term changes in HIV clinical care in the US by evaluating measures of retention in care
over an 11-year study period.

Our study was limited by several factors. In analyses exploring calendar year-
specific associations between retention in care and viral suppression, we assumed that
person-time contributions were independent between calendar years; since patients could
contribute person-time to >1 calendar year in the study period, methods that account for
the correlation induced from repeated outcome measures may yield less biased results.

We also assumed that gaps in HIV care reflected true losses to HIV care (i.e., patients not
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receiving any HIV care). Patients with observed gaps in care may have been concurrently
accessing HIV care in sites not included in this study or while incarcerated, leading to
potential underestimates of retention in care. We examined measures of retention in care
that were based on observed HIV care encounters, rather than measures based on missed
scheduled HIV care visits, which may provide a more complete picture of the construct
of HIV care retention. We also focused on dichotomous measures of retention, which
inherently have lower discriminatory capacity for viral suppression relative to
polychotomous measures, such as those based on visit counts or missed visits.?

In summary, as clinical HIV management guidelines evolve and public health
policies call for improvements in HIV care retention, the methodological approach to
measuring retention in care will have important implications for epidemiologic
assessments of HIV care engagement in the US. Current measures of retention in care
may not adequately capture changing trends in clinical practice and engagement in care.
To better identify patients that are truly not engaged in care, time since HIV care
initiation and additional markers of engagement in HIV care may need to be considered

in the development of future retention in care measures.
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Table 3-1. Participant demographic and clinical characteristics at enrollment, NA-
ACCORD, 2003 — 2014

n %
Age, years
18-29 13,820 13.7
30-39 28,550 28.3
40 -49 35,259 35.0
250 23,178 23.0
Sex
Male 83,867 83.2
Female 16,940 16.8
Race/ethnicity
White, non-Hispanic 39,983 39.7
Black, non-Hispanic 43,439 43.1
Hispanic, any race 12,562 12.5
Other 2,895 29
Unknown 1,928 1.9
HIV transmission risk
MSM 36,900 36.6
Heterosexual 22,625 224
DU 18,497 18.3
Other 1,605 16
Unknown* 21,180 21.0
CD4 count, cells/mL!
<200 21,860 21.7
200 - 350 16,061 15.9
350 - 500 15,338 15.2
=500 24,235 24.0
Missing 23,313 23.1
HIV RNA, copies/mL!
<200 20,096 19.9
>200 53,537 53.1
Missing 27,174 27.0

* This percentage includes contributing cohorts that
do not collect HIV acquisition risk categories beyond
IDU versus non-IDU or unknown. Excluding such
cohorts reduces the percentage of patients with
unknown acquisition risk to 4.4%.

T Measurement closest to NA-ACCORD enrollment,
at least 6 months prior to and at most 1 month after
enrollment
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Table 3-2. Average rate of change per year from 2004 — 2014 in the percentage of
patients that were retained in care over time, estimated using three measures of retention
in care, NA-ACCORD

Measure of retention

in care Rate of change P-value
DHHS -0.01% 0.6896
NAM 0.21% <0.0001
CP 1.04% <0.0001

Abbreviations: DHHS, Department of Health and Human
Services; NAM, National Academy of Medicine; CP, clinical
practice
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Figure 3-1 a, b. The percentage of patients that were (a) retained in clinical HIV care using three measures of retention in care and (b)

virally suppressed over time, NA-ACCORD, 2004 — 2014

Q
—

100 1 .
Retention Measure: 1) DHHS, 2) NAM, 3)

75 A

25 A

% RETAINED IN CARE

0 : :
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

N: 40,088 42,322 43,756 45,320 47,490 49,124 51,024 52,394 36,352 36,827 36,961

Abbreviations: DHHS, Department of Health and Human Services; NAM,

90

g

100 -
o
L
17y
L’j 75 -
(2’
Q.
Q.
D 50 -
v
>
—
< 25 -
oc
3
N o

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

N: 40,560 42,868 44,344 45,845 47,910 49,556 51,429 52,863 36,610 37,107 37,326

National Academy of Medicine; CP, clinical practice



Figure 3-2 a, b, ¢, d, e. Annual estimates of three retention in care measures' (a) Spearman correlation with viral suppression, and (b)
c-statistic, (c) prevalence ratio*, (d) sensitivity, and (e) specificity for viral suppression, NA-ACCORD, 2004 — 2014
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Appendix

Appendix Table 3-1. Sensitivity analysis: Patient demographic and clinical
characteristics at enrollment, among patients with consistent ART use and viral
suppression in the first 2 years after ART initiation, NA-ACCORD, 2003 — 2014

n %
Age, years
18- 29 1,628 13.2
30-39 3,167 25.7
40 - 49 4,051 329
250 3,460 28.1
Sex
Male 10,432 84.8
Female 1,874 15.2
Race/ethnicity
White, non-Hispanic 5,531 449
Black, non-Hispanic 4,245 34.5
Hispanic, any race 1,716 13.9
Other 507 4.1
Unknown 307 25
HIV transmission risk
MSM 5,897 47.9
Heterosexual 2,789 22.7
DU 1,239 10.1
Other 187 15
Unknown* 2,194 17.8
CD4 count, cells/mL'
<200 2,451 19.9
200 - 350 2,272 18.5
350 - 500 2,322 18.9
2500 3,533 28.7
Missing 1,728 14.0
HIV RNA, copies/mL!
<200 3,972 323
>200 6,381 51.9
Missing 1,953 15.9

* This percentage includes contributing cohorts that
do not collect HIV acquisition risk categories beyond
IDU versus non-IDU or unknown. Excluding such
cohorts reduces the percentage of patients with
unknown acquisition risk to 4.4%.

T Measurement closest to NA-ACCORD enrollment,
at least 6 months prior to and at most 1 month after
enroliment
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Appendix Table 3-2. Sensitivity analysis: Average rate of change per year from 2004 —
2014 in the percentage of patients with consistent ART use and viral suppression in the
first 2 years after ART initiation that were retained in care over time, estimated using
three measures of retention in care, NA-ACCORD

Measure of retention

in care Rate of change P-value
DHHS -1.02% <0.0001
NAM -0.66% <0.0001
CP 0.33% <0.0001

Abbreviations: DHHS, Department of Health and Human
Services; NAM, National Academy of Medicine; CP, clinical

practice
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Appendix Figure 3-1. Comparison of standard versus study numerators and
denominators used to determine the percentage of patients that are retained in clinical
HIV care in calendar year x, by measure of retention in care

STANDARD MEASURE

21 HIV care visit, 260 days
apart, in each semester of

year x-1 and vear x x 100%
21 HIV care visit in the 1st

semester of year x-1
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apart, in year x
x 100%

NAM:

21 HIV care visit in year x
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NAM*:

STUDY MEASURE

21 HIV care visit, 260 days
apart, in each semester of year

x-1 and year x X 100%

study entry year < year x-1 <
study exit year

22 HIV care visits, 290 days
apart, in year x-1 and in year x

x 100%
study entry year < year x-1 <
study exit year
21 HIV care visit, 290 days
apart, in year x-1 and in year x
x 100%

study entry year < year x-1 <
study exit year

Abbreviations: DHHS, Department of Health and Human Services; NAM, National Academy of Medicine; CP,

clinical practice

*Modified to measure retention in care over two consecutive calendar years.
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Appendix Figure 3-2 a, b. Sensitivity analysis: The percentage of patients with consistent ART use and viral suppression in the first 2
years after ART initiation that were (a) retained in clinical HIV care using three measures of retention in care and (b) virally

suppressed over time, NA-ACCORD, 2004 — 2014
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Appendix Figure 3-3 a, b, ¢, d, e. Sensitivity analysis: Annual estimates of three retention in care measures' (a) Spearman correlation
with viral suppression, and (b) c-statistic, (c) prevalence ratio, (d) sensitivity, and (e) specificity for viral suppression, among patients
with consistent ART use and viral suppression in the first 2 years after ART initiation, NA-ACCORD, 2004 — 2014
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Impact of retention measure on racial/ethnic differences in retention in HIV care

We sought to determine whether racial/ethnic differences in the proportion of
patients that were retained in care differed based on the measure of retention used. We
calculated race/ethnicity-specific cross-sectional annual estimates of the percentage of
patients that were retained in care from 2004-2014 using RICpuns, RICnam, and RICcp.
We found that racial/ethnic differences in the proportion of patients retained in care were
less apparent using RICcp than those using RICpuns and RICnam (Appendix Figure 3-4).
In an analysis restricting to individuals with consistent ART use and viral suppression in
the first 2 years after ART initiation, we found that the proportion of white PWH that
were retained in care decreased over time using RICpnans and RICxam, whereas the
proportion of Black and Hispanic patients that were retained in care remained generally
stable over time (Appendix Figure 3-5). These racial/ethnic differences were not apparent

using RICcp.
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Appendix Figure 3-4. The percentage of patients that were retained in clinical HIV care over time using three measures of retention

in care, by race/ethnicity, NA-ACCORD, 2004 — 2014.
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Appendix Figure 3-5. The percentage of patients that were retained in clinical HIV care over time using three measures of retention
in care, among participants with consistent ART use and viral suppression in the first 2 years after ART initiation, by race/ethnicity,

NA-ACCORD, 2004 —2014.
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CHAPTER FOUR

One size fits (n)one: The impact of sex, age, and sexual HIV acquisition risk on

racial/ethnic disparities in the HIV care continuum in the United States
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Abstract

Background: Maximizing the amount of time spent in care, on antiretroviral therapy
(ART), and virally suppressed is critical to improving the health of persons with HIV
(PWH) and preventing transmission. The National HIV/AIDS Strategy set forth goals to
reduce disparities in HIV care in the United States. Few studies have investigated the
impact of age and sex on the magnitude of racial/ethnic disparities in HIV care.
Methods: We followed Black, Hispanic, and white women, men who have sex with men
(MSM), and men who have sex with women (MSW) for 5 years after successful first-
time linkage into HIV care in the North American Cohort Collaboration on Research and
Design. We estimated racial/ethnic differences in the mean percentage of person-time
spent retained in care, on ART, and virally suppressed in the first 5 years after linkage, by
age.

Results: A total of 19,521 women (21.4%), MSM (59.0%), and MSW (19.6%) were
included. Young white women spent 12.0% (95% confidence interval: 1.1%, 20.2%),
9.2% (0.4%, 20.4%) and 13.5% (2.7%, 22.5%) less person-time in care, on ART, and
virally suppressed, respectively, than young Hispanic women. Among MSM, Blacks
spent significantly less person-time in these stages than whites; the Black-white disparity
increased with increasing age.

Conclusion: Age and sex are important modifiers of racial/ethnic differences in HIV care
retention, ART use, and viral suppression. Targeted interventions that account for the

intersectionality between age, sex, and sexual HIV acquisition risk are needed to reduce
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racial/ethnic differences in these outcomes, particularly among young white women and

older Black MSM.
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Background

Disparities between racial/ethnic groups have been a defining feature of the HIV
epidemic in the United States (US). The prevalence of HIV among Blacks, for example,
is approximately 7 times higher than that among whites.! Persons with HIV (PWH) of
Hispanic ethnicity are more likely to have AIDS upon initial diagnosis of HIV and thus
begin to receive HIV care at later stages of disease progression.> Given the
disproportionate impact of HIV on certain populations, targeted reductions in
racial/ethnic disparities are one of the central tenets of the US National HIV/AIDS
Strategy.> The HIV/AIDS Strategy, updated in 2015, identified several key
subpopulations, including men who have sex with men (MSM), Black and Hispanic men
and women, and young PWH.

Goals to improve HIV care retention, antiretroviral therapy (ART) use, and viral
suppression by 2020 were set forth in the HIV/AIDS Strategy. These HIV care indicators
are the last three steps of the “HIV care continuum.”® Given their association with
improved survival and reduced onward HIV transmission, it is critical that PWH achieve
these HIV care milestones as soon as possible after linkage to HIV care.”® Although
these HIV care indicators have been most commonly evaluated using cross-sectional
measures, longitudinal approaches that capture patients’ transitions through continuum
stages contribute to a better understanding of the HIV care continuum for clinicians and
public health professionals.”!!

Disparities in HIV care retention, ART use, and viral suppression along

racial/ethnic lines have been described extensively, yet few studies have sought to
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determine which demographic factors modify the magnitude of such disparities. A more
nuanced understanding of these factors can elucidate additional intervention points for
public health and clinical initiatives to reduce racial/ethnic disparities in the HIV care
continuum more effectively. In this study, we use a patient-centric, longitudinal
assessment of progression through the HIV care continuum to investigate racial/ethnic
disparities in three sex- and sexual HIV acquisition risk-based groups: 1) MSM, 2)
women, and 3) men who have sex with women (MSW). Our objective was to determine
the extent of racial/ethnic differences in retention in HIV care, ART initiation, and viral

suppression within these groups and by age.

Methods

Study Population

The North American AIDS Cohort Collaboration on Research and Design (NA-
ACCORD) is a consortium of >20 interval and clinical cohorts collecting longitudinal
data on PWH throughout the US and Canada.'? The NA-ACCORD’s methodology has
been described elsewhere.!* Briefly, each contributing cohort collects data on PWH
engaged in care (defined as >2 clinical visits within 12 months of HIV care initiation)
using standardized cohort-specific methods. Prior to being harmonized, these data
undergo quality control procedures for accuracy and completeness at the NA-ACCORD
central Data Management Core (University of Washington). The data then undergo

additional quality control procedures and analyses at the Epidemiology/Biostatistics Core
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(Johns Hopkins University). The institutional review boards at each participating cohort
and at the Johns Hopkins University School of Medicine have approved all human
subject activities conducted within the NA-ACCORD.

We included adult (>18 years old) PWH who successfully linked for the first time
into HIV care between 1 January 2004 and 31 December 2014 in 11 US clinical cohorts
in the NA-ACCORD that had information on HIV acquisition risk, race/ethnicity, HIV
clinical visits, and HIV laboratory measurements. Successful first-time linkage to HIV
care was defined as having the following characteristics at enrollment in the NA-
ACCORD (i.e., at the first of >2 HIV care visits in 12 months): 1) HIV RNA >200
copies/mL, 2) no history of an AIDS-defining illness, and 3) no history of ART use
(including mono- and dual therapy). To further ensure first-time HIV care linkage,
individuals enrolling in the NA-ACCORD before the start of data collection in their
respective clinical cohort were excluded.

We examined non-Hispanic Black, Hispanic (of any race), and non-Hispanic
white MSM, women, and MSW. MSW were defined as men with known HIV acquisition
risk who did not have male-to-male-sexual contact as an acquisition risk factor at
enrollment. Sex (male or female), self-reported race/ethnicity, year of birth, and HIV
acquisition risk (heterosexual contact, male-to-male sexual contact, injection drug use, or
other) were collected at enrollment into each clinical cohort. Participants with missing
CD4 count or HIV RNA at HIV care linkage (up to 6 months before and up to 1 month
after linkage) were excluded. Intersexed participants and those with unknown sex were
not included due to incomplete data (these participants were initially excluded from the

NA-ACCORD; exclusion criteria have since changed to include these groups).

111



Outcomes

We estimated the mean percentage of person-time spent in the following 3 HIV
care continuum stages in the first 5 years after HIV care linkage: 1) retained in HIV
clinical care, 2) on ART, and 3) virally suppressed. “In care” was defined as having >1
HIV care visit, CD4 count, or HIV RNA measure in 12 months. “On ART” was defined
as being in care and having been prescribed for the first time a combination of >3
antiretroviral agents from >2 classes, or a triple nucleoside/nucleotide reverse
transcriptase inhibitor regimen containing abacavir or tenofovir (regardless of whether an
individual later discontinued or modified their therapeutic regimen) for >1 month. Viral
suppression was defined as having an HIV RNA <200 copies/mL at the most recent

measurement within the last 12 months.

Statistical Analysis

The longitudinal methodology used to estimate the mean percentage of person-
time spent in HIV care continuum stages has been described previously.!! In brief,
participants contributed to this study beginning on the date of HIV care linkage until the
first of the following: date of linkage + 5 years, date of cohort close, or 31 December
2014. We generated nonparametric cumulative incidence curves for 1) ART initiation, 2)
death before and 3) after ART initiation, and each instance of the following events:

4) engagement in HIV care (i.e., >1 HIV care visit, CD4 count, or HIV RNA

measure) before ART initiation,
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5)

6)

7)
8)

9)

engagement in HIV care after ART initiation,

disengagement from care (i.e., after initially being engaged in care, not having >1
HIV care visit, CD4 count, or HIV RNA measure in 12 months) before ART
1nitiation,

disengagement from care after ART initiation,

viral suppression (i.e., HIV RNA <200 copies/mL) and

loss of viral suppression (i.e., HIV RNA >200 copies/mL after initial viral
suppression [or disengagement from care while virally suppressed or death])

We accounted for the competing events of ART initiation and death for each

event, as appropriate (see Appendix Table 4-1). We then added and subtracted these

cumulative incidence curves as shown below to estimate the percentage of the population

that was in each of the 7 HIV care continuum stages below at any time in the first five

years after HIV care linkage:

)

2)

3)

4)

14,15

dead before ART initiation = cumulative incidence of death before ART initiation

not engaged in care before ART initiation = sum of cumulative incidences for

disengagement from care before ART initiation, minus the sum of the cumulative
incidences for engagement in care before ART initiation

engaged in care and not on ART = 1 minus the cumulative incidence of ART

initiation, minus the cumulative incidence of death before ART initiation, minus
the proportion not engaged in care before ART initiation (#2 in this list)

engaged in care, on ART, and not virally suppressed = cumulative incidence of

ART initiation, minus the cumulative incidences of death after ART initiation,
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disengagement from care after ART initiation, and viral suppression after ART
initiation

5) engaged in care, on ART, and virally suppressed = sum of the cumulative

incidences of viral suppression after ART initiation, minus the sum of the
cumulative incidences of loss of viral suppression after ART initiation

6) not engaged in care after ART initiation = sum of cumulative incidences for

disengagement from care after ART initiation, minus the sum of the cumulative
incidences for engagement in care after ART initiation

7) dead after ART initiation = cumulative incidence of death after ART initiation

These percentages add up to 100% at any time point; we thus estimated the 5-year
restricted mean percentage of person-time spent in each of the seven stages by integrating
the area between adjacent curves. The mean percentage of person-time spent “in care”
represented the sum of the area of stages #3-5 above. “On ART” represented the sum of
the area of stages #4-5. “Virally suppressed” was equivalent to the 5-year restricted mean
person-time spent in stage #5.

We estimated differences in the 5-year restricted mean percentage of person-time
spent in care, on ART, and virally suppressed comparing Blacks versus whites, Hispanics
versus whites, and Hispanics versus Blacks among MSM, women, and MSW. We present
overall and age-stratified analyses to determine if age modifies the magnitude of
racial/ethnic disparities in these indicators.

To assess whether the magnitude of any observed racial/ethnic disparities may
have increased or decreased over the 11-year study period among MSM, women, and

MSW, we stratified racial/ethnic percent differences by year of HIV care linkage. For this
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analysis, the study period was 2000 — 2010 to allow at least 5 years of follow-up (through
31 Dec 2014) after HIV care linkage.

We present both crude and adjusted person-time estimates; the former depict the
current state of disparities in the HIV care continuum, whereas the latter show the extent
to which these disparities are explained by other factors. For adjusted estimates,
stabilized inverse probability of exposure group weighting was used to create a balanced
distribution of the following potentially confounding factors among the three racial/ethnic
groups of interest: age (to reduce confounding within age groups), a history of injection
drug use, cohort (per standard NA-ACCORD analytic practice), CD4 count, and logio
HIV RNA at HIV care linkage.'®!” Restricted quadratic splines with knots at the 5, 35%,
65", and 95™ percentiles were included for all continuous factors (i.e., age, CD4 count,
and logio HIV RNA) in the logistic regression models used to generate the weights.'®

We calculated 95% confidence intervals using the 2.5™ and 97.5™ percentiles of
1,000 non-parametric bootstrap estimates derived from unrestricted random sampling
from the data.'” For Black vs. white, Hispanic vs. white, and Hispanic vs. Black
differences in person-time, confidence intervals that did not overlap 0% were considered
statistically significant. Analyses were conducted using SAS software, version 9.4 (SAS

Institute, Inc., Cary, North Carolina).

Results

Participant characteristics
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A total of 11,510 (59.0%) MSM, 4,176 (21.4%) women, and 3,835 (19.6%) MSW
successfully linked to HIV care for the first time in the NA-ACCORD between 1 January
2004 and 31 December 2014 (Table 4-1). Most MSM were white (51.3%), whereas most
women and MSW were Black (69.8% and 61.2%, respectively). Black MSM, Hispanic
MSM, and Black MSW tended to be from younger age groups than their white
counterparts. The prevalence of a history of injection drug use was highest among MSW
(20.7% versus 6.1% and 10.2% among MSM and women, respectively) and was also

higher among whites than among Blacks and Hispanics.

Racial/ethnic differences among MSM

On average, Black MSM spent 2.7%, 2.2%, and 6.8% less person-time in care, on
ART, and with viral suppression, respectively, in the first 5 years after linkage than white
MSM (Table 4-2a, Figure 4-1a). The Black-white disparity in the percentage of person-
time spent with viral suppression remained statistically significant at -4.7% after
weighting for potential confounders. The magnitude of the Black-white disparity
increased with older age, although it was attenuated slightly after weighting for potential
confounders.

Overall, Hispanic MSM generally spent similar percentages of person-time in
care, on ART, and virally suppressed as white MSM. However, in age-stratified analyses,
Hispanic MSM aged >50 years spent significantly lower percentages of person-time in
care (-7.7%), on ART (-10.6%), and with viral suppression (-10.7%) than white MSM in

the same age group, though the disparity did not remain statistically significant after
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weighting for potential confounders. Compared to Black MSM, Hispanic MSM generally
spent more time in the three stages of interest relative to Black MSM. Hispanic MSM of
ages 40-49 years in particular spent 8.6% and 12.6% more person-time on ART and
virally suppressed, respectively, than Black MSM of the same age group, a difference

that remained statistically significant in the weighted analysis.

Racial/ethnic differences among women

In crude overall analyses, Black, Hispanic, and white women spent similar
percentages of person-time in care, on ART, and virally suppressed (Table 4-2b, Figure
4-1Db). In age-stratified analyses, Black and Hispanic women aged 18 to 29 years spent
higher percentages of person-time on ART (8.0% and 10.8%, respectively) than white
women of the same age range.

In weighted analyses, Black and Hispanic women of ages 30 to 39 years spent
lower percentages of person-time in care, on ART, and virally suppressed than white
women of the same age group, although these differences were not statistically
significant. On the other hand, Black and Hispanic women of ages 18 to 29 and >50 years
had higher percentages of person-time spent in care than white women in the same age
groups. Similarly, Hispanic women of ages 18 to 29 years spent 9.0% and 13.5% more
person-time on ART and virally suppressed, respectively, than white women of the same
ages. Hispanic women generally spent similar percentages of person-time in care, on

ART, and virally suppressed as Black women.
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Racial/ethnic differences among MSW

Black MSW generally spent similar amounts of person-time in care as white
MSW (Table 4-2c, Figure 4-1c). However, in crude overall analyses, Black MSW spent
significantly less person-time on ART (-3.4%) and virally suppressed (-6.1%) than white
MSW. Black MSW of ages 40 to 49 years spent 9.1% and 6.1% less person-time on ART
and virally suppressed, respectively, than white MSW. These disparities remained
statistically significant in weighted analyses.

Hispanic MSW generally spent similar percentages of person-time in care, on
ART, and virally suppressed as Black and white MSW. However, Hispanic MSW
specifically of ages 40 to 49 years spent 9.2% less person-time with viral suppression
than white MSW, although this disparity was not statistically significant in weighted

analyses.

Trends in racial/ethnic differences in retention in care, ART use, and viral suppression

Among MSM, differences in the percentage of person-time spent in care, on
ART, and virally suppressed comparing 1) Blacks versus whites, 2) Hispanics versus
whites, and 3) Hispanics versus Blacks were generally constant over time (Figure 4-2).
Among women, Black-white and Hispanic-white percentage differences increased
slightly over time in favor of Blacks and Hispanics. Among MSW, the magnitude of the
Black-white and Hispanic-white percentage differences decreased until 2005, then

increased slightly over time in favor of whites.
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Discussion

Our study identified important age- and sex-based racial/ethnic differences in
mean person-time retained in HIV care, on ART, and virally suppressed. Among MSM,
the disparity between Blacks and whites in person-time spent in these stages was greatest
in the oldest (>50 years) age group. After adjustment for confounders, white women in
the youngest and oldest age groups spent less time retained in HIV care, on ART, and
virally suppressed than Hispanic women. Black MSW of ages 40 to 49 years spent less
time on ART and virally suppressed than white MSW of the same ages, which elucidates
disparities in an HIV transmission risk population that is often under-investigated.

Few studies have demonstrated the role of sex, age, and HIV acquisition risk in
modifying HIV care outcomes. One study, for example, found that HIV care retention is
more strongly associated with viral suppression at younger ages.?? Another study
demonstrated racial/ethnic differences in associations with HIV care discontinuity
between MSM, women, and non-MSM.?! We found that age affected the magnitude of
racial/ethnic differences in person-time spent in care, on ART, and virally suppressed.
We also found that among women and MSW, Blacks and Hispanics spent similar
amounts of person-time in care, on ART, and virally suppressed; among MSM, however,
Blacks of various age groups spent less person-time on ART and virally suppressed than
Hispanics. These results highlight the importance of age-, sex-, HIV acquisition risk-

stratification for understanding racial/ethnic differences in the HIV care continuum.
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Of note, we found that among women, whites spent less person-time spent in care,
on ART, and virally suppressed than Blacks and Hispanics. The Black-white and
Hispanic-white difference in these outcomes also increased over time. In our study
population, the prevalence of having a history of injection drug use among white women
was over twice that in Black and Hispanic women. Injection drug use has been associated
with significantly poorer HIV care outcomes.!!?*?* Although we adjusted for a history of
injection drug use, it is possible that poorer outcomes among white women can be more
attributable to active injection drug use during study follow-up. In light of the burgeoning
opioid epidemic in the US, future studies should investigate the impact of current versus
former injection drug use on HIV care outcomes among white women versus women of
color. This finding also calls into question the use of whites as the standard reference
group in racial/ethnic disparities research under the common assumption of poorer HIV
care outcomes in populations of color; our results specifically suggest careful
consideration of the racial/ethnic comparison group among women.

To reduce disparities in the HIV care continuum, several public health entities
advocate for a focus on interventions that are specifically tailored to the populations most
affected by the HIV epidemic.>**?* Our findings further underscore the need for novel,
more nuanced interventions that consider the intersectionality between age, sex, and HIV
acquisition risk to reduce racial/ethnic differences. However, the factors contributing to
disparities in HIV care in the US are many and are not limited only to demography and
HIV acquisition risk. These factors include poverty, substance abuse, mistrust in
healthcare, and HIV stigma, among other social and structural determinants.?>??° The

racial/ethnic differences observed by sex and by age in this study suggest that these
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factors (which are unmeasured in our study) may impact specific sex- and age-based risk
groups differentially and perhaps uniquely. Additional research is needed to identify
which of these factors are the most important drivers of racial/ethnic disparities in sex-
and age-based risk groups and subsequently determine how to reduce such disparities
most effectively.

This study also had several limiting factors. As previously noted, we were unable
to distinguish between former versus active injection drug use and did not have data on
socioeconomic and health insurance status. As a prerequisite of enrollment in the NA-
ACCORD, all patients included in this study successfully linked into and had access to
HIV care, which may limit the generalizability of our results. It is possible that patients
with person-time classified as “not retained in HIV care” may have accessed HIV care
outside the sites investigated in this study, leading to potential under-ascertainment of
HIV care outcomes. Lastly, race/ethnicity and sexual HIV risk behavior (e.g.,
heterosexual versus male-to-male sexual contact) may have been subject to potential
misclassification error given that these exposures were obtained by self-report.

The strengths of this study are multi-fold. First, we used a nationally
representative cohort endorsed by the National Academy of Medicine to evaluate HIV
care continuum indicators.!” Second, we used a longitudinal, patient-centered
methodological approach that more closely represents the non-linear nature of
progression through key stages of the HIV care continuum. Third, our ability to stratify
analyses by age revealed important effect measure modification by age that can be
leveraged by clinical interventions to more effectively reduce racial/ethnic differences in

the outcomes examined in our study. Fourth, our exploration of the MSW risk group and
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examination of differences between Hispanic and Black PWH contribute to a deeper
understanding of important racial/ethnic disparities in HIV care in the US.

In summary, age, sex, and sexual HIV acquisition risk are important modifiers of
racial/ethnic disparities in HIV care retention, ART use, and viral suppression among
PWH newly linked to care. Older Black MSM and white women from the youngest and
oldest age groups appear to face greater challenges in achieving these HIV care
milestones relative to their white and Hispanic counterparts. Tailored interventions that
address the unique HIV care challenges of specific sex- and age-based risk groups may
be necessary to effectively and efficiently reduce racial/ethnic differences in HIV care

outcomes.
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Table 4-1. Demographic and clinical characteristics of first-time HIV care initiators by key population, NA-ACCORD, 2004 — 2014

MSM Women MSW
Black Hispanic White Black Hispanic White Black Hispanic White
(N=4,034) (N=1,576) (N=5,900) (N=2915) (N =451) (N=810) (N=2,348) (N=671) (N = 816)
Age, years n % n % n % n % n % n % n % n % n %
18 - 29 2,143 531 599 38.0 1,502 255 646 222 84 186 200 247 331 141 116 173 127 1586
30-39 964 239 572 36.3 1,859 315 827 284 150 333 216 267 524 223 208 310 216 265
40 - 49 672 16.7 325 206 1,747 296 867 297 137 304 248 306 814 347 205 306 304 373
=50 255 6.3 80 5.1 792 134 575 19.7 80 177 146 180 679 289 142 212 169 20.7
HIV transmission risk
MSM only 3,911 97.0 1,521 96.5 5,376 91.1 - - - - - - - - - - - -
MSM and IDU 123 3.0 55 35 524 8.9 - - - - - - - - - - - -
Heterosexual - - - - - - 2,515 86.3 377 836 606 748 1,832 78.0 497 741 478 586
IDU - - - - - - 224 7.7 36 8.0 167 206 396 16.9 136 203 261 320
Other - - - - - - 75 286 22 49 25 3.4 120 5.1 38 57 77 94
Unknown - - - - - - 101 3.5 16 3.5 12 1.5 - - - - - -
CD4 count, cells/mL*
<200 861 213 328 208 1,157 196 770 264 115 255 195 241 802 342 264 393 295 36.2
200 - 350 971 241 387 246 1,246 211 644 221 114 253 162 200 509 217 168 250 161 19.7
350 - 500 1,052 26.1 405 25.7 1,457 247 630 216 85 188 165 204 492 210 108 161 160 196
=500 1,150 28,5 456 28.9 2,040 346 871 299 137 304 288 356 545 232 131 195 200 245

HIV RNA, median
(1QR), log:, copies/mL
Abbreviations: MSM, male-to-male sexual contact; MSW, men who have sex with women; IDU, injection drug use; IQR, interquartile range
* Measurement closest to HIV care linkage, at least 6 months prior to and at most 1 month after linkage

4.5(3.8,5.0) 4.5(3.9,5.0) 4.6(4.0,5.1) 4.2(3.6,4.8) 4.3(3.5,5.0) 4.4(3.7,4.9) 4.5(3.9,5.0) 4.6(3.9,5.1) 4.7 (4.1,52)
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Table 4-2 a, b, ¢. Crude and adjusted racial differences among (a) men who have sex with men, (b) women, and (c) men who have sex
with women in the mean percentage (%, [95% CI]) of person-time spent in HIV care, on ART, and with VS in the first 5 years after

HIV care linkage, overall and by age, NA-ACCORD, 2004-2014
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Age, y Black Hispanic White % Difference: % Difference: % Difference:
’ % % % Black vs. White Hispanic vs. White Hispanic vs. Black

Crude Incare Overall 74.7(73.7,75.6) 76.9(75.3,78.4) 77.4(76.6,78.2) -2.7(-3.9,-1.4) -0.5(2.1,1.2) 2.3 (0.4, 4)
18-29  75(73.7,76.3) 74.8(725,77.2) 748(73.3,764) 0.1(-1.9,2) 0(-3,3.1) -0.1(-2.9,2.7)

30-39  74(71.8,758) 77.1(74.7,795) 756(74.2,77.2) -1.6(4.1,08) 15(-1.4,4.2) 3.2 (0, 6.4)

40-49  75(725,77.5) 81(77.7,84.2) 79.1(77.6,80.5) -4.1(-6.7,-1.3) 1.8(-1.7,5.2) 5.9 (1.9, 9.8)

250  74.3(70.3,78.2) 74.9(67.4,81.8) 82.7(80.6,84.7) |-8.4(-13.1,-3.8) -7.7(-155,-0.3) 0.6(-8.2 8.4)

OnART Overall 55.1(53.9,56.3) 57.9(56,59.7) 57.3(56.2,58.3) -2.2(-3.7,-0.8) 05(-15,2.7) 2.7 (0.4, 5.1)
18-29 558(53.9,57.4) 54.7(51.7,57.7) 52 (50, 53.8) 3.8 (1.3, 6.3) 2.8(-1,6.4) -1(-4.4, 2.5)

30-39 53.9(51.2,56.3) 57.6(54.3,60.5) 54.3(52.5,56.3) -0.5(-3.6,26) 3.3(-04,6.9) 3.7 (-0.5, 8)

40-49 553(52.2,58.4) 63.9(59.8, 67.6) 60.6(58.6, 62.4) -5.2(-9,-1.7 3.3(-1.3,74 8.6 (3.1, 13.6)

250  53.6(48.3,58.1) 56.7 (46.6,65.1) 67.3(64.6,69.7) ﬁ 3.1 (-8.1, 13.5)

VS  Overall 40.3(39,41.4) 469 (45 48.8)  47.1(46,48) | 6.8(-8.2,-5.1) -0.1(222) 6.7 (4.4,9)
18-29  40.6(39,42.2) 43.7(40.7,46.6) 41.8(39.9,43.5) -1.2(-3.6,1.3) 19(-19,54)  3.1(-04, 6.4)

30-39  38.7(36.2,41) 46.9(43.9,50) 44.2(42.4,46) -55(8.5,-24) 27(-0.9,64) | 8.2(4.2 123
40-49 39.8(36.8,42.8) 52.4(48.2,56.2) 49.6(47.8,51.4) 28(-1.7,6.8 ﬁ

250 44 (38.9,48.6) 47.1(37.9,55.2) 57.9(55.2,60.3) ﬁ 3.1 (-7.3, 12.5)

Adjusted Incare Overall  75.3(74,76.5) 75.8(73.2,78.5) 752(74.2,76.2) 0.1(-1.516) 06(22 34)  05(2.4, 3.4)
18-29 74.5(72.6,76.4) 72.9(68.5, 77.1) 72.5(70.4,746) 2(-0.9,4.8) 0.4 (-4.3,54)  -1.6(-6.5,3.1)

30-39 74.9(72.6,77.1) 78.2(75.1,81.2) 74.2(72.6,758) 0.7(-2.2 3.4) 4(0.6,7.3) 3.3(-0.6,7)

40-49 76.5(73.6,79.3) 79.3(74.2,84.7) 77.8(762,79.3) -1.3(4.6,21) 1.5(-3.8,6.9) 2.8(-3.2,9)

250  75.5(70.4,80.3) 75.7(65.3,83.7) 81.9(79.8,84) |63 (-11.7,-1.3) | -6.2(-17,2) 0.2 (-11.6,9.1)

OnART Overall 54 (52.2,557) 56.9(53.7,60.2) 552(54,563) -1.1(-3.4,07) 18(1552) 29(-0.8, 6.5)
18-29 53.7(51.6,55.8) 52.2(46.7,57.7) 50.2(47.6,52.4) 3.6(0.3,6.8) 2(-4.1,8.3) 1.6 (-7.5, 4.8)

30-39 545(51.6,57.3) 59.7(55.5 63) 535(51.5,555) 1(-2.6, 4.4) 6.2 (1.5, 10.2) 5.2 (0,9.8
40-49 53.3(49.7,56.7) 63.5(58.6,684) 599 (58, 61.8) |-6.6(-10.5,-2.7) 3.6(-1.5,9) ﬁ

250  55.9(49.1,61.7) 58.7 (44.4,68.2) 66.9 (64.2, 69.4) 8.2(226,19) 2.8(-12.4, 14.6)

VS Overall 40.1(38.4,41.7) 47.2(44,50.5) 44.8(43.7,459) -4.7(-6.7,-2.8) 24(-09,59) | 7.1(3.6, 10.6)

18-29 40.6(38.5 42.7) 42.9(37.9,47.9) 40.1(37.6,425) 04(-2.836) 2.7 (2.9, 8.5) 2.3(-3.3,8

30-39 39(35.8,41.8) 49.4(452,53.3) 434 (41.3,452) -4.4(7.9,-1 6.1 (1.4, 10.4)
40-49 39.4(36.2,426) 52.1(46,58.1) 48.5(46.4,50.2) 3.6 (-2.3,9.8)
250  47.2(40.8,52.6) 50.9(37.1,60.8) 56.9 (54.2, 59.3) 6(-19.9,3.3) 3.7 (-11.4, 15.4)

Abbreviations: Cl, confidence interval; ART, antiretroviral therapy; VS, viral suppression

Bold denotes statistical significance.

Legend:

S 2% t05% -9% to 6% -6%to 3% -3%t00% | 0% to3% 3%to 6% 6% to 9% [S%t012% ISiesil
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b)

Age, y Black Hispanic White % Difference: % Difference: % Difference:
’ % % % Black vs. White Hispanic vs. White Hispanic vs. Black
Crude Incare Overall 74.9(73.6,76) 76.2(73.3,79) 725(70.3,747) 2.4(-0.3,4.9) 3.7(0.1,7.4)  1.3(-15,4.4)
18-29 72.8(70.2,752) 75.6(69.4,82.3) 69.9(656,74.1) 2.9(-1.9,7.9) 5.7 (-1.9, 14) 2.8 (-4.1, 10)
30-39 74.1(721,76.4) 752(70.1,80.2) 74.2(69.9,78) -0.1(-4.7,4.8) 1(-5,7.4) 1.1(-4.7, 8.5)
40-49  76(739,78) 76.7(71.7,81.7) 73.4(696,77.4) 25(-18,86.7) 3.3(-3,9.7) 0.7 (-5, 6.1)
250  76.7(73.9,79.5) 77.7(71.2,84.7) 71.8(66.5,77.3) 4.9(-12 108) 59(29 152) 1.1(6.1,8.2)
OnART Overall 53.7(52.1,55.1) 54.9(51.2,58.4) 50.7 (48.1,53.4) 29(0.3,6.1)  4.2(-0.3, 8.3 1.2(-2.7, 5)
18-29  49.9 (46.5,52.7) 526(43.8.60.4) 41.8(36.3,46.8) | 8(2.3,14.7) ﬁ 2.8 (-6.4,11.2)
30-39 52.8(49.9,557) 54.1(48.1,60.1) 53.4(48.2,58.2) -05(6.4,53) 07(-69 84) 1.3(-54,79)
40-49  55(52.3,57.8) 539(45.9,50.3) 52.7 (48, 57.4) 2.3(-3,7.7) 12(-72,92) -1.1(-8.8,6.2)
50 57 (53.8,60.2) 59 (49.8,67.3) 55 (48.8, 61.2) 2(-4.9, 8.9) 4 (-7.4,14.5) 2(-7.4,11)
VS  Overall 37.4(36,38.8) 38.5(34.9,417) 36.6(34,39.3) 08(-24,3.7) 1.8 (-2.2, 6) 1(-2.7, 4.5)
18-29 29.1(26.5,31.7) 36(28.3,434) 27.4(227,319) 1.7(-3.4,74) 8.6 (0, 17.4) 6.9 (-1.5, 15)
30-39 37.4(34.9,639.9) 37.6(32.1,43.3) 38.2(329,429) -0.8(6.2 5) 0.6 (-8, 7.2) 0.2 (-5.8, 6.3)
40-49 39.3(36.8,41.8) 37.4(31,43.3) 39.4(34.8,439) -01(54,54) -2(-10,53)  -1.9(-8.6,4.8)
250 44 (40.7,46.9) 436 (34.4,52.2) 42.2(358,485) 1.8(5,84)  14(-93,125) -0.4 (9.9 8.8)
Adjusted Incare Overall 75(73.7,76.2) 74.6(71,78.3) 69.9(66.9,73.1) 5.1(1.6,8.3) 4.7(-0.3,98 -0.4 (-4, 3.6)
18-29  72.7(70,75.1) 78.3(69.8,85.6) 66.2(61.9,71.6) 6.4(0.7,11.1) ﬁ 56 (-3.2, 13.3)
30-39 74.2(719,765) 74(66.7,81.4) 78.2(70.6,82.7) -4(9,43)  -42(121,69) -02(7.8,7.6)
40-49  76.1(74,78.1) 78.4(72.4,83.9) 725(67.2,77.6) 35(-1.9,9 59(-1.7,13.7)  2.3(-34,7.8)
250  76.7(73.9,79.6) 81.4(74.2,86.7) 67.8(60.6,75.4) ﬁﬁ 4.7 (-3.5,11.1)
OnART Overall  53.6(52,55) 554 (51.1,59.2) 49.5(45.8,53.1)  4.1(0,7.9) 5.9 (0.6, 10.8 1.8 (-2.4, 5.9)
18-29 49.5(46.1,52.8) 52.1(44.4,61.8) 42.8(37,47.5)  6.6(1.3,13.6) ﬁ 2.6 (-5.5, 12.9)
30-39  52.9(50,56) 56.3(47.8,63.2) 60.4(49,66.1) | -7.4(-13.7,4.3) -4(-14.1,99) = 3.4(-6, 10.9)
40-49 55.1(52.2,57.9) 57.3(49.2,63.2) 51.3(44.6,58.1) 3.8(-34,11.2) 6.1(4.3, 152 2.2 (-6, 8.9)
250  57.1(53.9,60.4) 62.8(50.2,69.8) 52(43.8,504) 5.1 (-2.8, 13.4) ﬁ 5.6 (-7.2, 13.8)
VS  Overall 37.3(35.9,38.7) 40.8(36.5,44.5) 354 (32.1,38.8) 1.9(-1.9, 5.3) 5.3 (0, 10.4 34(-1.1,7.5)
18-29  28.9(26,32) 37.3(29.8,44.8) 23.8(18,30.3) 5.1 (-24, 11. ﬁ 8.4 (0, 16.3)
30-39 37.3(34.4,40.1) 427(33.6,494) 46.5(34.5,51.8) H -3.8(-13.6,9.9) 5.4 (4,13)
40-49 39.2(36.8,41.7) 40.6(33.8,46.4) 37.3(308,442) 2(51,87)  3.3(-6.2 12.1 1.3(-5.7, 7.6)
250 442 (41,47.2) 48.8(359,557) 39.7(32.6,47) 4.5(-3.4,12.3) i 4.6(-8.9,12.6)

Abbreviations: Cl, confidence interval; ART, antiretroviral therapy; VS, viral suppression
Bold denotes statistical significance.

Legend: |JIESERI-12%to 9% -9% to 6% 6% to-3% -3%t00% | 0% t03% 3%to6% 6% to 9% |0%to 12% NEIZll
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Age,y Black Hispanic White % Difference: % Difference: % Difference:
' % % % Black vs. White Hispanic vs. White Hispanic vs. Black

Crude Incare Overall 70.7(69.3,72.1) 69.1(66.6,71.7) 71.2(69,736) -05(3.1,21) 21(57,13) -1.6(4.2 1.2)
18-29 71.7(68.4,752) 68.4(62.9,742) 722(67.3,77.7) -05(-6.7,51) -38(-12,37) -3.3(-9.7,3.6)

30-39 69.6(66.9,72.3) 68.4(63.9,73) 684 (639, 6728) 1.2(4.1,62) 0(-6.4,6.7) 1.2 (-6.3, 4.6)

40-49 70.5(68.1,72.8) 69.5(65.4,739) 72.7(69,765) -2.2(-66,21) -3.2(-809,25) -1(-6.2, 4)

250  71.4(68.8,73.9) 70.5(65.3,76.4) 71.3(66.3,765) 0.1(-5.8,58) -0.7(-827.1) -0.9(-6.5, 5.1)

OnART Overall 51.2(49.6,52.8) 53.7(50.7,56.9) 54.6(52.1,57.4) -3.4(6.7,0.4) -0.9(-5.1,3.1) 2.5 (-0.9, 6)
18-29 47.9(43.6,51.9) 515 (44,585) 495(432,56) -1.6(-9.6,58) 2(-8.7,11.2) 3.6 (-5, 11.5)

30-39  51(47.5,54.1) 51.8(45.8,56.8) 48.9(43.4,542) 2.1 (4.3 83 29(-48,105) 08(-57,7)

40-49 495(46.6,52.4) 53.9(485,659.1) 586 (54.2, 63) ﬁ 47(11.9,1.9) 4.3 (2.1, 105)

250 54.9(52,57.9) 57.5(50.9,64.2) 57.8(51.8,635) -29(-9.1,3.9) -04(9.4,85) 2.6(-4.6 9.7)

VS  Overall 35.7(34.2,37.2) 36.6(33.7,39.4) 41.8(39.4,445) 64(9.2,32) -52(9.2,-14) 08(-2.2 4.1)
18-29 322(28.3,35.9) 35.2(28.9,41.9) 37(31,435) -48(-121,23) -1.8(-10.7,72) 3(-3.8,10.5)

30-39 34.3(31.2,37.5) 34.8(29.9,39.9) 36(31.1,408) -1.6(7.4,4 -1.1(-8,5.8 0.5 (-5.3, 6.4)

40-49 33.4(30.7,359) 356(30.7,40.7) 44.8(40.7,49.1) ﬁﬁ 2.2(-3.3,7.9)

>50  41.2(38.3,43.9) 41.6 (35, 48) 47 (41.1,53)  -5.9(-125,09) -5.4(-14.4,35) 0.5(-6.9,7.1)

Adjiusted Incare Overall 70.5(69.1,72) 71.5(68.3,747) 708(68,737) -0.3(-3.6,29) 0.7(-34,49) 1(-2.3,4.5)
18-29 74.3(70.3,78.2) 71.7(60.7,78.7) 716(63,81.4) 2.7(8,11.8) 0.1(-155,10.9) -2.6(-15,5.7)

30-39 70(66.9,73.1) 67.3(62.2,73.4) 659(59.1,73.5) 4(-39,114) 1.3(76, 101) -2.7 (8.5 4.2)

40-49  70(67.4,728) 71(65.3,764) 752(70.3,80.3) -5.2(-10.6,0.5) -4.2(-11.9,3.1) 1(-5.5,7)

250  71.1(68.4,73.7) 72.9(66.3, 79.6) 692(63.1,76.7) 19(-6.2,87) 3.7(64,128) 1.8(-5.1,8.9)

OnART Overall 51.2(49.5 53.1) 56.6(52.9,59.9) 54.7(51.2,58.3) -35(7.4,04) 1.9(-3.3,6.7) 5.4 (1.4,9.1)
18-29 48.9(43.4,53.9) 54.6(41.2, 62.9) 516(39.2,63.2) 27(-15.9,91) 3(16.3,16.8) 5.7 (8.3, 14.4)

30-39 51.3(46.8,55) 50.8(45.1,56.2) 456(37.8,52.8) 56(-3.6,13.9) 5.1 (4.3, 144) -0.5(-6.9,6.1)

40-49 49.5(46.1,52.9) 54.5(47.8,60.5) 59.3 (52.5, 65.6) H -4.8 (-14, 4) 5(-2.5, 11.5)

250 55.1(52,58)  60.7(52.1,67.2) 55.4(47.9,634) -0.3(-88,7.7) 53(65 162) 56(3.7 125

VS  Overall 355(33.9,37.2) 38.9(34.5 42.8) 415 (38, 45) -6 (-9.6, -2) 2.6 (-8.3,2.7) 34 (-1,7.7)
18-29  32.2(28,36.2) 40.7(26.9,49.6) 39.8(27.8,53.9) -7.6(-21.9,56.1) 0.9(20.2,15.4) = 85 (-5.2, 17.9)

30-39 34.4(30.7,37.8) 33.6(28.4,39.5) 33.5(27,40.2) 1(-6.2, 8.1 0.1(-7.9,9) 0.8 (-6.7, 6.4)

40-49  33.1(30.2,36) 38.3(31.6,43.6) 44.9(37.5,52) H 6.7 (-16.1,2.1) 52(-1.7, 11.4)

250  41.6(38.6,44.4) 43.8(33.7,53) 44.4(37,522) -2.8(-11.1,5) -0.6(-14.1,10.7) 22(-7.9, 11.8)

Abbreviations: Cl, confidence interval; ART, antiretroviral therapy; VS, viral suppression
Bold denotes statistical significance.

Legend: |JIESIESI-12% to 9% -9% to 6% 6% to 3% 3% t00% | 0% t03% 3% t06% 6% to 9% | 0% to 129% M2l
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Figure 4-1 a, b, c. Adjusted percentage of (a) men who have sex with men, (b) women,
and (c) men who have sex with women in seven HIV care continuum stages in the first 5

years after HIV care linkage, by race/ethnicity and age, NA-ACCORD, 2004 —2014
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Figure 4-2. Adjusted racial differences in the percentage of 1) men who have sex with men, 2) women, and 3) men who have sex with
women who were in care (a), on ART (b), and with VS (c) in the first 5 years after HIV care linkage, by year of HIV care linkage,

NA-ACCORD, 2000 -2010

132



Comparison: 1) Black vs. White, 2) Hispanic vs. White, 3)

MSM WOMEN MSwW
a) 20 20 20 .

Difference in person-time (%) spentin care
Difference in person-time (%) spent in care
Difference in person-time (%) spent in care

10 -10

15 15

20 -20 20

b 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2008 2007 2008 2008 2010
) Year of linkage to HIV care Year of linkage to HIV care Year of linkage to HIV care

20 20 20

15 15 15

10

Difference in person-time (%) spent on ART
Difference in person-time (%) spent on ART
Difference in person-time (%) spent on ART

-15 -15 15
C) 20 20 20
2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010
Year of linkage to HIV care Year of linkage to HIV care Year of linkage to HIV care
2 2 0
14 3 o
; 15 > 45 ; 15
3 § :
£ w0 £ 10 £
H H &
. e &
£ F g 5
E £ g
F F 0 e F 0 rememeeeeen
§ [ <
-4 H @
H g 5 g
£ £ £
5 H g
-15 - o
H E 5 E 5
-20 20 20
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year of linkage to HIV care ‘Year of linkage to HIV care Year of linkage to HIV care

Abbreviations: MSM, male-to-male sexual contact; MSW, men who have sex with women; ART, antiretroviral therapy; VS, viral suppression
Colored bands on the figure represent 95% confidence intervals.
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Appendix

Appendix Table 4-1. Definition, competing risk(s), and maximum number of instances of nine HIV care continuum outcomes

OQutcome

Definition

Competing risk(s)

Maximum # of
instances
outcome occurred

1) Death before ART initiation

2) Disengagement from care before ART
initiation

3) Engagement in HIV care before ART
initiation

4) ART initiation

5) Viral suppression on ART

6) Loss of viral suppression on ART

7) Disengagement from care after ART
initiation

8) Engagement in HIV care after ART
initiation

9) Death after ART initiation

date of death (prior to ART initiation)

date of 12 months after most recent HIV care visit, CD4 count, or
HIV RNA measure (prior to ART initiation)

date of first HIV care visit, CD4 count, or HIV RNA measure after
disengagement from care (prior to ART initiation)

date of first ART prescription

date of HIV RNA =200 copies/mL (after ART initiation)

date of HIV RNA >200 copies/mL, date of death, or date of
disengagement from care (after ART initiation and initial viral

suppression)
date of 12 months after most recent HIV care visit, CD4 count, or

HIV RNA measure (after ART initiation)

date of first HIV care visit, CD4 count, or HIV RNA measure after
disengagement from care (after ART initiation)

date of death (after ART initiation)

ART initiation
ART initiation; death before
ART initiation
ART initiation; death before
ART initiation
Death before ART initiation

Death before ART initiation;
death after ART initiation
Death before ART initiation;
death after ART initiation

Death before ART initiation;
death after ART initiation
Death before ART initiation;
death after ART initiation
Death before ART initiation

1
3

Abbreviations: ART, antiretroviral therapy
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Appendix Figure 4-1 a, b, ¢. Crude percentage of (a) men who have sex with men, (b)
women, and (c) men who have sex with women in seven HIV care continuum stages in

the first 5 years after HIV care linkage, by race/ethnicity and age, NA-ACCORD, 2004 —

2014
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Appendix Figure 4-2. Crude racial differences in the percentage of 1) men who have sex with men, 2) women, and 3) men who have
sex with women who were in care (a), on ART (b), and with VS (c) in the first 5 years after HIV care linkage, by year of HIV care

linkage, NA-ACCORD, 2000 — 2010
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Comparison: 1) Black vs. White, 2) Hispanic vs. White, 3)

MSM WOMEN Msw

a) Fil 20 20
- 1 g =
] & g
& £ £
g F §
¢ g )
£ 3 £
. v
£ E £
=
€ 3
g g i
a a a
£ £ £
g g0 g -
§ £ H
g .15 g 15 E
-20 20 20
b) 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year of linkage to HIV care Year of linkage to HIV care Year of linkage to HIV care
2 2 20
E 15 E 15 E 15
€ 5 5
5 §
g 10 t z
H
g g 8
£ 3 g
H H H
g 5 H
[ € §
£ H §
[ g - H
£ £ ]
- ® .
E [ E
€
; :
E 5 15 [
o a
c) 20 -20 20
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010
Year of linkage to HIV care Year of linkage to HIV care Year of linkage to HIV care
20 20 2
g 16 £ 15 % 15
H K
3 g
£ g ¢
§ -
] o
i £ s
& E
% - g 0
8
5
E -15 15 g -15
-20 -20 -20
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 201D
Year of linkage to HIV care Year of linkage to HIV care Year of linkage to HIV care

Abbreviations: MSM, male-to-male sexual contact; MSW, men who have sex with women; ART, antiretroviral therapy; VS, viral suppression
Colored bands on the figure represent 95% confidence intervals.
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Summary of findings

The release of the NHAS has increased efforts at both local and national levels to
identify, link, and treat the most vulnerable populations of PWH.! The preceding
chapters of this dissertation have demonstrated potential avenues to inform these efforts
and provide additional refinements to achieve the NHAS goals of improving HIV care
and reducing disparities.

Chapter 2 results indicated minimal changes in the proportion of MSM and
women that were retained in care over time. In contrast, ART use and viral suppression
among MSM and women significantly increased in all age and racial/ethnic groups
examined. Racial/ethnic disparities also diminished over time. The Black-white disparity
in ART use, for example, decreased among MSM of ages 30 to 49 years. However, some
disparities persisted or worsened. Overall, Black MSM had consistently lower
percentages of ART use and viral suppression than white MSM over time, with a
worsening of this disparity among Black MSM of ages 18 to 29 years. White women also
had consistently lower percentages of retention in care than Hispanic women, with a
worsening of the disparity over time.

As in Chapter 2, Chapter 3 findings demonstrated that the proportion of PWH that
were retained in care changed minimally over time when measured using standard HIV
care retention indicators requiring 4 HIV clinical visits in 2 years; however, there was a
statistically significant increase in retention in care percentages over time when using a
retention measure that required only 2 HIV clinical visits in 2 years. Racial/ethnic

differences in retention in care were less apparent using the latter retention measure. All
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three of the retention measures that were examined showed either a poor or worsening
ability over time to correlate with HIV care engagement as determined through viral
suppression.

In Chapter 4, we found that age and sex are important modifiers of the magnitude
of racial/ethnic differences in the mean person-time spent in care, on ART, and virally
suppressed. Among MSM, Blacks particularly of older ages spent less person-time than
whites and Hispanics in these three stages of the HIV care continuum. Among women,
Hispanics of the youngest and oldest age groups generally spent more person-time than
whites yet similar amounts of person-time as Blacks of the same ages in these stages.
Among MSW, Blacks generally spent less person-time than whites and similar amounts

of person-time as Hispanics in these three stages.

Public health implications

The findings of this dissertation have important implications for public health.
Chapters 2 and 4 of this dissertation underscore the need for a continued special focus on
Black MSM, who were among the most afflicted by persistent racial/ethnic disparities in
HIV care retention, ART use, and viral suppression. Our results indicate that the NHAS
goal of eliminating racial/ethnic disparities among MSM, particularly disparities related
to viral suppression, is not being met despite the added emphasis on this population.
Chapters 2 and 4 also identified white women as a vulnerable population. Interestingly,
this group has not been specifically named by the NHAS as a key population nor has it

been the focus of previous disparities research.! Our findings indicate that young white
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women, in addition to Black MSM, should receive special attention with regards to
achieving NHAS goals due lower levels of HIV care retention, ART use, and viral
suppression relative to Hispanic women. Even though white women represent a minority
of the total population of PWH in the US,? a directed focus would ensure that this
population of PWH is not left behind as more progress is made over time towards
achieving NHAS goals. Future studies should be dedicated to investigating factors
influencing poorer HIV care outcomes in this understudied population.

The results for this dissertation call for intensified design, deployment, and
evaluation of interventions and strategies that curtail these disparities. Such interventions
must be expressly nuanced by taking into consideration important differences in
racial/ethnic disparities according to age group, sex, and among men, sexual HIV
acquisition. A more targeted and potentially effective approach, for example, would
include specifically tailoring interventions to address the unique health needs and barriers
confronting white women of ages 18 to 29 years, who experience suboptimal HIV care
continuum outcomes relative to young Hispanic women. Similarly, to reduce disparities
in these outcomes among MSM, intensifying efforts targeted to older Black MSM may be
necessary.

A notable finding of Chapters 2, 3, and 4 is that, except for viral suppression
among Hispanic MSM, Hispanic PWH generally experienced similar, if not better HIV
care continuum outcomes than white PWH. However, a multitude of research studies has
demonstrated inferior HIV care outcomes among Hispanics.>’” As discussed in Chapter 2,
there is substantial heterogeneity in factors that may influence HIV care continuum

disparities among Hispanics and account for mixed research findings. These factors
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include differing acculturation levels, migration patterns, and language differences.® '
Foreign-born Hispanics, for example, face socio-political marginalization and
psychosocial barriers to healthcare that may not be as prevalent in other populations.'!:!?
With regards to continuing disparities research, our findings confirm the notion that the
term “Hispanic” should no longer be considered sufficiently descriptive on its own. '3
Whenever possible, data collection and subsequent demographic descriptions of Hispanic
study populations in HIV research must include information on factors such as country of
origin, English language ability, citizenship status, and time spent living in the US (if
foreign-born), among others.!® This additional level of description would provide the
necessary insight into the composition of Hispanic study populations at hand needed to
help pinpoint causes for mixed findings in HIV disparities research. More important, it
would refine the design and potentially enhance the effectiveness of interventions tailored
specifically to subgroups of PWH within the Hispanic population with unique HIV care
needs.

The most recent year of data available in the NA-ACCORD at the time the
analyses of this dissertation were conducted was 2014. The six years between 2014 and
2020, the proposed year for achievement of NHAS goals, indicate that additional changes
to HIV care continuum outcomes and associated racial/ethnic disparities are certainly
possible. Given the persistent disparities up through 2014 that have been identified in this
dissertation, the ongoing monitoring of progress in improving HIV care continuum

outcomes and reducing racial/ethnic disparities in key populations with the most recent

data will be critical.
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With regards to tracking progress specifically in retention care, results from
Chapters 2 and 3 indicate that current visit frequency-based measures of retention may
not be the most appropriate to track this progress likely due to temporal changes in HIV
clinical practice. As clinical practice and guidelines continue to change, retention in care
measures must continue to be scrutinized given that these measures may lose their value
in the progression from retention in care to consistent ART use to subsequent viral
suppression if they do not correlate with viral suppression (the ultimate goal of the HIV
care continuum and measure of HIV care engagement). An eventual departure away from
these measures towards ones that are more reflective of HIV care engagement may be
necessary. Such measures may incorporate the use of missed visits and non-traditional
markers of HIV care engagement. Where the requisite longitudinal data and statistical
resources are available, measuring person-time spent in care, as done Chapter 4, may also
be a more suitable approach. Given our findings that the specific measure of retention in
care used factors into estimated racial/ethnic differences, special considerations of the
effect of retention measures on observed racial/ethnic disparities are necessary in the

development and use of novel measures.

Additional limitations and strengths

In addition to the limitations discussed in the preceding three chapters, several

other limitations to this research should be considered. First, the NA-ACCORD study

population consists of PWH that successfully linked into HIV care following an HIV

diagnosis. Thus, our findings may not be generalizable to individuals with undiagnosed
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HIV or individuals with diagnosed HIV but who have not linked into care. These PWH—
who may potentially transmit HIV more readily due to unrecognized and untreated
infection—are of paramount importance with regards to NHAS goals, as linking these
individuals to care and treatment would prevent a substantial proportion of new HIV
infections.'* However, the outcomes investigated in this dissertation do not apply to such
PWH. That is, “never-linked” individuals cannot be retained in care, on ART, and virally
suppressed, since, by definition, these outcomes each require prior HIV care linkage'’
(save for viral suppression among elite controllers, who represent the <1% of PWH that
may have a suppressed viral load without receiving treatment).'®!” Further, by having
successfully linked into HIV care, the NA-ACCORD study population may consist of
PWH with greater access to clinical services, limiting our ability to generalize study
findings to PWH with less access to care. It is possible that patterns of racial/ethnic
differences in retention in care, ART use, and viral suppression may differ in the setting
of reduced access to care. Other data sources have attempted to generate more
representative samples of PWH with these characteristics;'®!” however, these data
sources are of cross-sectional design and lack the NA-ACCORD’s geographic diversity.
The NA-ACCORD proves a useful source of data for the aims investigated in this
dissertation given its overall representativeness (demonstrated both in a previous study?’
and in Chapter 2), its longitudinal design, and large sample of PWH that have linked to
care (i.e., the target population of this dissertation). Despite the NA-ACCORD’s large
size, we were unable to examine racial/ethnic disparities by stratifying by additional key
factors that are implicated in the HIV care continuum, such as injection drug use and

transgender identity, due to small samples. Although persons who inject drugs and
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transgender individuals comprise a smaller proportion of all PWH in the US, these
individuals are also less likely both to link into and stay in HIV clinical care and may
thus have been underrepresented in our sample.>'*?> We were also unable to examine
disparities stratified by US geographic region due to small samples of PWH living in the
Midwest. Concerted efforts are necessary for future research to include and focus on
these underrepresented, yet crucial populations to ensure racial/ethnic disparities are
adequately scrutinized.

Further, validated information on several characteristics that influence HIV care
continuum outcomes are not routinely collected by the NA-ACCORD. Individual-level
factors include socioeconomic status, education level, housing status, and active
substance abuse. Structural-level (i.e., perceived community-level HIV stigma and
discrimination) and clinic-level (i.e., availability of culturally sensitive services and
provider communication ability) factors are also not collected. Since race/ethnicity, age,
and sex are non-modifiable characteristics, examination of these factors may provide
additional insight into ways that HIV care continuum outcomes can be intervened upon to
reduce differences by these characteristics within key populations. Lastly, engagement in
steps of the HIV care continuum has been shown to improve during pregnancy among
women with HIV yet decline in the postpartum period.?* > Since the NA-ACCORD
currently does not collect pregnancy information, it was not possible to determine the

proportion of women with HIV that were and were not pregnant during study follow-up.

Future directions
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The studies comprising this dissertation will serve to guide the development of
clinical and public health strategies aimed at reducing disparities in the HIV care
continuum among MSM, women, and MSW. Future studies are needed to extend our
work to other important populations, such as persons who inject drugs, transgender
women, residents of the Southern US, and PWH of mixed race. More research is needed
to describe disparities with better granularity in these understudied populations.

Qualitative research studies that can better target the root causes of disparities in
HIV care for each population of concern may be conducted. Two qualitative studies, for
instance, have documented the prominence of unique barriers to linkage to and retention
in HIV care among Hispanic PWH, such as lack of Spanish-speaking providers, difficulty
navigating the complicated healthcare system, perceived fear of deportation among
undocumented Hispanics, and community-level stigma surrounding HIV.?%?” Additional
qualitative studies should examine other specific key populations in additional HIV care
continuum steps.

Since the adoption of the HIV care continuum as a conceptual framework for
assessments of HIV care quality, the use of “care continua” has grown in popularity to
conceptualize the spectrum of care and treatment that is characteristic of other disease
processes, including diabetes, hypertension, and cancer.?®° The cancer care continuum,
for instance, can be described as the following series of steps: 1) risk assessment, 2)
primary prevention, 3) detection, 4) diagnosis, 4) cancer or precursor treatment, 5) post-
treatment survivorship, and 6) end-of-life care.?® The use of these care continua has
subsequently led to the identification of patterns of racial/ethnic disparities similar to

those observed in the HIV care continuum. Previous studies, for example, have noted
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inferior hypertension care continuum outcomes (i.e., hypertension prevalence, awareness,
treatment, and control) among Blacks and Hispanics relative to whites, despite overall
improvements in hypertension care over time.?%>!? Similar patterns of racial/ethnic
disparities across various care continua may reflect broader, more systemic contributors
to health inequities, such as social inequality and racial discrimination.*® Identifying
interventions that address these factors and effectively reduce disparities in HIV care may
subsequently better inform the development of interventions tailored to other diseases
processes, and vice versa.

With regards to measures of retention in care, formal discussions between HIV
care providers and HIV epidemiologists about the development of novel measures are
needed. These discussions should entail agreeing upon practical, clinically relevant, and
effective ways to measure HIV care retention amidst changes in HIV clinical practice in
the US. To develop retention measures that specifically use unconventional markers of
HIV care engagement (e.g., phone calls or emails), it would be vital from a clinical
standpoint to make concerted efforts to improve documentation of such markers on
medical records. Studies should test these refined retention measures against traditional
ones to determine the extent of their ability to describe HIV care engagement.

Lastly, this research provided invaluable insight into HIV care in key populations
that were within the first 5 years of first-time HIV care linkage. It demonstrated that this
time period is a distinct, critical time during which to successfully enable PWH to
achieve stable viral suppression. It may be necessary to develop and adopt novel HIV
care continuum frameworks that measure HIV care quality after the first 5 years and after

stable viral suppression has been achieved.
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Final conclusions

In conclusion, this dissertation documents both successes and continued failures
in efforts to reduce racial/ethnic disparities in the HIV care continuum. The drivers of
disparities in HIV care are exceedingly complex, and more research and public health
efforts are needed to deliver excellent, equitable HIV care and achieve the ultimate goal
of HIV viral suppression for all PWH in the US. Although no simple solutions are readily
available to resolve these issues, the results of this dissertation provide a meaningful
framework with which to guide these efforts and ultimately achieve the 2020 NHAS

goals of improving HIV care and reducing disparities.

155



References

1. The White House Office of National AIDS Policy. National HIV/AIDS Strategy
for the United States: Updated to 2020. 2015.

2. Centers for Disease Control and Prevention. Diagnoses of HIV Infection in the
United States and Dependent Areas, 2015. HIV Surveill Report, 2015. 2015;3(27).
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html. Accessed June 24,
2017.

3. Horberg MA, Hurley LB, Klein DB, et al. The HIV care cascade measured over
time and by age, sex, and race in a large national integrated care system. 4/DS
Patient Care STDS. 2015;29(11):582-590. doi:10.1089/apc.2015.0139.

4. Centers for Disease Control and Prevention. Vital signs: HIV prevention through
care and treatment—United States. MMWR. 2011;60(47):1618-1623.

5. Beer L, Bradley H, Mattson CL, Johnson CH, Hoots B, Shouse RL. Trends in
Racial and Ethnic Disparities in Antiretroviral Therapy Prescription and Viral
Suppression in the United States for the Medical Monitoring Project. J Acquir
Immune Defic Syndr. 2016;73(4):446-453.
https://insights.ovid.com/pubmed?pmid=27391389. Accessed August 24, 2017.

6. Hoots BE, Finlayson TJ, Wejnert C, Paz-Bailey G, Rosenblatt L, Sanchez Y. Early
Linkage to HIV Care and Antiretroviral Treatment among Men Who Have Sex
with Men — 20 Cities, United States, 2008 and 2011. Wong FY, ed. PLoS One.
2015;10(7):e0132962. doi:10.1371/journal.pone.0132962.

7. Hall HI, Gray KM, Tang T, Li J, Shouse L, Mermin J. Retention in care of adults

156



10.

11.

12.

13.

14.

15.

and adolescents living with HIV in 13 U.S. areas. J Acquir Immune Defic Syndr.
2012;60(1):77-82. doi:10.1097/QAI.0b013e318249{e90.

Gant Z, Bradley H, Hu X. Hispanics or Latinos living with diagnosed HIV:
Progress along the continuum of HIV care—United States, 2010. MMWR.
2014;63(40):886-890.

Moore R. Epidemiology of HIV infection in the United States: Implications for
linkage to care. Clin Infect Dis. 2011;52:208-213.

Centers for Disease Control and Prevention. Geographic differences in HIV
infection among Hispanics or Latinos — 46 States and Puerto Rico, 2010. MMWR.
2012;61(40):805-810. doi:10.1111/ajt.12073.

Poon KK, Dang BN, Davila J a, Hartman C, Giordano TP. Treatment outcomes in
undocumented Hispanic immigrants with HIV infection. PLoS One.
2013;8(3):260022. doi:10.1371/journal.pone.0060022.

Chen NE, Gallant JE, Page KR. A systematic review of HIV/AIDS survival and
delayed diagnosis among Hispanics in the United States. J Immigr Minor Heal.
2012;14:65-81. doi:10.1007/s10903-011-9497-y.

Henao-Martinez AF, Castillo-Mancilla JR. The Hispanic HIV epidemic. Curr
Infect Dis Rep. 2013;15(1):46-51. doi:10.1007/s11908-012-0306-0.

Skarbinski J, Rosenberg E, Paz-Bailey G, et al. Human immunodeficiency virus
transmission at each step of the care continuum in the United States. JAMA Intern
Med. 2015;175(4):588-596. doi:10.1001/jamainternmed.2014.8180.

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

157



16.

17.

18.

19.

20.

21.

22.

of HIV infection. Clin Infect Dis. 2011;52(6):793-800. doi:10.1093/cid/ciq243.
Mayer KH, Mugavero MJ, Amico KR, Horn T, Thompson MA. The state of
engagement in HIV care in the United States: From cascade to continuum to
control. Clin Infect Dis. 2013;57(8). doi:10.1093/cid/cit420.

Okulicz JF, Lambotte O. Epidemiology and clinical characteristics of elite
controllers. Curr Opin HIV AIDS. 2011;6(3):163-168.
doi:10.1097/COH.0b013e328344f35e.

Blair JM, Fagan JL, Frazier EL, et al. Behavioral and Clinical Characteristics of
Persons Receiving Medical Care for HIV Infection - Medical Monitoring Project,
United States, 2009. MMWR Surveill Summ. 2014;63(5):1-22.

Frankel MR, McNaghten A, Shapiro MF, et al. A probability sample for
monitoring the HIV-infected population in care in the U.S. and in selected states.
Open AIDS J. 2012;6:67-76. doi:10.2174/1874613601206010067.

Althoff KN, Buchacz K, Irene Hall H, et al. U.S. trends in antiretroviral therapy
use, HIV RNA plasma viral loads, and CD4 T-lymphocyte cell counts among
HIV-infected persons, 2000 to 2008. Ann Intern Med. 2012;157(5):325-335.
doi:10.7326/0003-4819-157-5-201209040-00005.

Sevelius JM, Patouhas E, Keatley JG, Johnson MO. Barriers and Facilitators to
Engagement and Retention in Care among Transgender Women Living with
Human Immunodeficiency Virus. Ann Behav Med. 2014;47(1):5.
doi:10.1007/S12160-013-9565-8.

Lesko CR, Tong W, Moore RD, Lau B. Retention, Antiretroviral Therapy Use and

Viral Suppression by History of Injection Drug Use Among HIV-Infected Patients

158



23.

24.

25.

26.

27.

28.

29.

in an Urban HIV Clinical Cohort. AIDS Behav. 2016:1-9. doi:10.1007/s10461-
016-1585-5.

Siddiqui R, Bell T, Sangi-Haghpeykar H, Minard C, Levison J. Predictive Factors
for Loss to Postpartum Follow-Up Among Low Income HIV-Infected Women in
Texas. AIDS Patient Care STDS. 2014;28(5):248-253. doi:10.1089/apc.2013.0321.
Adams JW, Brady KA, Michael YL, Yehia BR, Momplaisir FM. Postpartum
Engagement in HIV Care: An Important Predictor of Long-term Retention in Care
and Viral Suppression. Clin Infect Dis. 2015;61(12):1880-1887.
doi:10.1093/cid/civ678.

Swain C-A, Smith LC, Nash D, et al. Postpartum Human Immunodeficiency Virus
Care Among Women Diagnosed During Pregnancy. Obstet Gynecol.
2016;128(1):44-51. doi:10.1097/A0G.0000000000001454.

Bowden WP, Rhodes SD, Wilkin AM, Carolina N. Sociocultural determinants of
HIV/AIDS risk and service use among immigrant Latinos in North Carolina. Hisp
J Behav Sci. 2006;28(4):546-562.

Dang BN, Giordano TP, Kim JH. Sociocultural and structural barriers to care
among undocumented Latino immigrants with HIV infection. J Immigr Minor
Health. 2012;14(1):124-131. doi:10.1007/s10903-011-9542-x.

Taplin SH, Anhang Price R, Edwards HM, et al. Introduction: Understanding and
Influencing Multilevel Factors Across the Cancer Care Continuum. JNCI Monogr.
2012;2012(44):2-10. doi:10.1093/jncimonographs/1gs008.

Egan BM, Zhao Y, Axon RN. US Trends in Prevalence, Awareness, Treatment,

and Control of Hypertension, 1988-2008. JAMA. 2010;303(20):2043.

159



30.

31.

32.

33.

doi:10.1001/jama.2010.650.

Ali MK, Bullard KM, Gregg EW, del Rio C. A Cascade of Care for Diabetes in the
United States: Visualizing the Gaps. Ann Intern Med. 2014;161(10):681.
doi:10.7326/M14-0019.

Hertz RP, Unger AN, Cornell JA, Saunders E. Racial Disparities in Hypertension
Prevalence, Awareness, and Management. Arch Intern Med. 2005;165(18):2098.
doi:10.1001/archinte.165.18.2098.

Bigby J, Holmes MD. Disparities across the breast cancer continuum. Cancer
Causes Control. 2005;16(1):35-44. doi:10.1007/s10552-004-1263-1.

Krieger N. Refiguring “Race”: Epidemiology, Racialized Biology, and Biological
Expressions of Race Relations. Int J Heal Serv. 2000;30(1):211-216.

doi:10.2190/672J-1PPF-K6QT-9N7U.

160



CURRICULUM VITAE

Fidel A. Desir

PERSONAL DATA

Address:

Johns Hopkins Bloomberg School of Public Health
615 N Wolfe St, Room E7133
Baltimore, MD 21205

Phone: 410-955-4321

Fax: 410-955-7587

Email: fdesir@jhmi.edu

EDUCATION

MD candidate ~ Johns Hopkins University School of Medicine, Baltimore, MD
Degree expected May 2020

PhD Johns Hopkins Bloomberg School of Public Health, Baltimore, MD
Department of Epidemiology, May 2018
Dissertation title: Racial/Ethnic Disparities in the HIV Care

Continuum: Better Targets and Better Measures

MPH Johns Hopkins Bloomberg School of Public Health, Baltimore, MD
May 2014

BA Washington University in St. Louis, St. Louis, MO
French and Biology, May 2010
Summa Cum Laude

HONORS & AWARDS

2016 Dr. and Mrs. Roscoe Moore, Jr., Scholarship
Johns Hopkins Bloomberg School of Public Health

2016 Student Assembly Award
Johns Hopkins Bloomberg School of Public Health

2014 C. Sylvia and Eddie C. Brown Community Health Scholarship
Johns Hopkins Bloomberg School of Public Health

2014 Delta Omega Public Health Honor Society
Johns Hopkins Bloomberg School of Public Health

161



2013 Sommer Scholarship
Johns Hopkins Bloomberg School of Public Health
2013 Excellence in Medical Student Research Award
Johns Hopkins University School of Medicine
2011 Johns Hopkins Medicine Scholarship
Johns Hopkins University School of Medicine
2010 Phi Beta Kappa Honor Society
Washington University in St. Louis
2010 Richard Admussen Prize for Outstanding Senior Honors Thesis
Washington University in St. Louis
2010 Harrison Stalker Award in Biology
Washington University in St. Louis
2009-10 Marie Blondiaux French Poetry Contest Prize
Washington University in St. Louis
2008 Davis 100 Projects for Peace Award
Davis United World College Scholars Program
2007 Social Change IdeaBounce® Prize
Skandalaris Center for Entrepreneurial Studies, Washington University
2006 Annika Rodriguez Scholarship
Washington University in St. Louis
TEACHING EXPERIENCE
Teaching Assistant

Johns Hopkins Bloomberg School of Public Health, Baltimore, MD

2016

201516

2015

2015

2015

Fundamentals of Epidemiology (undergraduate)
Epidemiologic Inference in Public Health I
Epidemiologic Methods II

Fundamentals of Epidemiology (graduate)

Epidemiologic Methods III

162



Teaching Assistant
Washington University in St. Louis, St. Louis, MO

2009

2009

Laboratory of Neurophysiology

Physiological Control Systems

ACTIVITIES & VOLUNTEERISM

2013 - 14  Vice-President, Latino Public Health Network
Johns Hopkins Bloomberg School of Public Health, Baltimore, MD
2012 — 13  Co-President, Latino Medical Student Association
Johns Hopkins University School of Medicine, Baltimore, MD
2010—-11  Global Health Fellow, Clinique St. Joseph de Thomassique
Thomassique, Haiti
2008 — 09  Project Director, HIV Education Initiative
Santo Domingo, Dominican Republic
2007 — 10  Executive Director, Director of Curriculum, College Connections
Washington University in St. Louis, St. Louis, MO
RESEARCH SUPPORT

2016 — present Principal Investigator

2016 —-18

2013 - 14

Ruth L. Kirschstein National Research Service Award for Individual
Predoctoral Fellowship: Disparities in the HIV care continuum among
Hispanics in the United States

F31-A1124794 (NIAID/NIH)

Research Assistant
North American AIDS Cohort Collaboration on Research and Design
UO01-A1069918 (NIAID/NIH)

Predoctoral Fellow
Predoctoral Clinical Research Training Program Award
TL1-TR1078 (NCATS/NIH)

163



PUBLICATIONS

Desir FA, Lesko CR, Moore RD, Horberg, MA, Wong C, Crane H, Silverberg MJ,
Thorne JE, Rachlis B, Rabkin C, Mayor AM, Mathews WC, and Althoff KN. One size
fits (n)one: The impact of sex, age, and sexual HIV acquisition risk on racial/ethnic
disparities in the HIV care continuum in the United States. Submitted.

Grover S, Desir FA, Jing Y, Goedert J, Silverberg MJ, Salters K, Horberg MA,
Achenbach CJ, Mayor A, and Althoff KN. Poorer survival among HIV-infected adults
with AIDS defining illnesses despite no difference in cancer stage at diagnosis.
Submitted.

Althoff KN, Gebo KA, Moore RD, Boyd C, Justice AC, Wong C, Lucas GM, Klein MB,
Kitahata M, Crane H, Silverberg M, Gill MJ, Mathews WC, DuBrow R, Horberg MA,
Rabkin CS, Klein DB, Re VL, Sterling TR, Desir FA, Lichtenstein K, Rachlis AR, Kirk
GD, Anastos K, Palella FJ, Thorne JE, Eron J, Jacobson LP, Napravnik S, Achenbach C,
Mayor AM, Patel P, Buchacz K, Jing Y, and Gange SJ. The contributions of traditional
and HIV-related risk factors on non-AIDS-defining cancer, end-stage renal and liver
diseases, and myocardial infarction in adults with HIV in the US and Canada: A
collaboration of cohort studies. Submitted.

Desir FA, Ladd JH, and Gaydos CA. Survey of partner notification practices for sexually
transmissible infections in the United States. Sexual Health. April 2016;13(2):162-169.

Dolwick-Grieb, S, Desir FA, Flores-Miller A, Lopez G, and Page K. Qualitative
assessment of HIV prevention challenges and opportunities among Latino immigrant men

in a new receiving city. Journal of Immigrant and Minority Health. October 2013;
17(1):118-24.

Secura GM, Desir FA, Mullersman JM, Allsworth JE, Madden T, and Peipert
JF. Predictors of male partner treatment for sexually transmitted infection. Sexually
Transmitted Diseases. October 2012; 39(10): 769-775.

PRESENTATIONS

Desir FA, Lesko CR, Moore RD, Horberg MA, Klein M, Rebeiro PF, Mclnnes K,
Crystal S, Justice AC, Rabkin C, and Althoff KN. The forgotten few: Identification of
sex- and race/ethnicity-based key populations. Oral presentation at the 22" International
Workshop on HIV and Hepatitis Observational Databases. Fuengirola, Spain. March
2018.

Desir FA, Moore RD, Rebeiro PF, Horberg MA, Klein M, Rachlis B, Crystal S, Mayor

AM, Justice AC, Rabkin C, and Althoff KN. Engaged but not retained: Are measures of
retention in HIV care reflecting engagement in care in the United States? Poster

164



presentation at the 22" International Workshop on HIV and Hepatitis Observational
Databases. Fuengirola, Spain. March 2018.

Desir FA, Lesko CR, Moore RD, Horberg MA, Rebeiro PF, Gill MJ, Kitahata M,
Silverberg MJ, Levison JH, Klein M, Mayor AM, Justice AC, and Althoff KN. Trends in
unsuppressed HIV RNA after linkage to care among key populations. Poster presentation

at the Conference on Retroviruses and Opportunistic Infections. Boston, Massachusetts,
USA. March 2018.

Desir FA, Lesko CR, Moore RD, Silverberg MJ, Rebeiro PF, Horberg MA, Kitahata M,
Crystal S, Mayor AM, Klein M, Justice AC, Gill MJ, and Althoff KN. Age-dependent
racial/ethnic disparities in longitudinal HIV care indicators. Poster presentation at the

Conference on Retroviruses and Opportunistic Infections. Boston, Massachusetts, USA.
March 2018.

Althoff KN, Hogan B, Wong C, Desir FA, Modur S, Jing Y, Zhang J, and You B. Using
observation windows for improving ascertainment assumptions in clinical cohort studies:
Illustration of ascertaining diabetes outcomes. Poster presentation at the 27* International
Workshop on HIV and Hepatitis Observational Databases. Lisbon, Portugal. March
2017.

Althoff KN, Moore RD, Gill MJ, Horberg MA, Justice AC, Kitahata M, Klein M, Desir
FA, Mathews WC, Mayor AM, Rebeiro PF, Silverberg MJ, Gange SJ, Hogg RS. Life
expectancy in key populations of adults with HIV in the US and Canada. Oral and poster

presentation at the Conference on Retroviruses and Opportunistic Infections. Boston,
Massachusetts, USA. March 2018.

Desir FA, Rebeiro P, Moore R, Crane H, Gabler K, Margolick J, Bosch R, Horberg M,
Silverberg M, and Althoff KN. Retention, ART use, and viral suppression among young
adults newly linked to HIV care. Poster presentation at the Conference on Retroviruses
and Opportunistic Infections. Seattle, Washington, USA. February 2017.

Desir FA, Rebeiro P, Moore R, Crane H, Gabler K, Margolick J, Bosch R, Horberg M,
Silverberg M, and Althoff KN. Trends in retention, ART use, and viral suppression
among women in HIV care in the United States. Oral presentation at the Inter-CFAR

Joint Symposium on HIV Research in Women. Birmingham, Alabama, USA. December
2016.

Desir FA, Shetgiri R, and Chen T. The impact of parental and child citizenship status on
Latino children’s healthcare access, health service utilization, and health insurance
coverage. Poster presentation at Translational Science 2014. Washington, D.C., USA.
April 2014.

Dolwick-Grieb S, Page K, Desir FA, and Joseph R. Exploring the intersectionality of
immigrant status, ethnicity/race, and sexuality in relation to HIV prevention among

165



recent Latino immigrant men. Poster presentation at the 73" Annual Meeting of the
Society for Applied Anthropology. Denver, Colorado, USA. March 2013.

Desir FA, Ladd J, and Gaydos CA. Survey of partner notification practices for sexually
transmitted infections in the United States. Oral presentation at the 5 Annual Medical
Student Research Day, Johns Hopkins University School of Medicine. Baltimore,
Maryland, USA. March 2013.

Secura GM, Desir FA, Mullersman JM, Allsworth JE, Madden T, and Peipert JF. Female
patient and male partner treatment for sexually transmitted infection when financial
barriers are removed within the Contraceptive CHOICE Project. Poster presentation at
the 37th Annual Scientific Meeting of the Infectious Diseases Society for Obstetrics and
Gynecology. Santa Fe, New Mexico, USA. August 2010.

Desir FA and Sury P. HIV education initiative in the Dominican Republic. Poster
presentation at the 5th Annual Symposium on Latino Contributions. St. Louis, Missouri,

USA. February 2009.

166



