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Abstract

To benefit maximally from antiretroviral therapy, patients with HIV infection must enter care before their
disease is advanced and adhere to care. We sought to determine if and where on this continuum of care
racial=ethnic disparities were evident. Data from the Flexible Initial Retrovirus Suppressive Therapies (FIRST)
trial, which evaluated three strategies for initial HIV therapy, were compared for White, African American, and
Latino subjects. Outcomes included progression of disease and death, HIV viral suppression, and change in
CD4þ cell count. Multivariate Cox proportional hazard models adjusted for known predictors of survival. There
were 1357 subjects, including 368 non-Latino white, 751 non-Latino African American, and 238 Latino subjects.
At baseline, the two latter groups were more likely to have had AIDS and had lower CD4þ cell counts than white
subjects. In follow-up, African American subjects had lower self-reported adherence to therapy, lower CD4þ cell
count increases, and lower odds of viral suppression. African American and Latino subjects had unadjusted
hazard ratios of progression of disease or death of 1.57 (1.17, 2.10; p¼ 0.0025) and 1.57 (1.09, 2.26; p¼ 0.02),
respectively. Adjusting for baseline differences and differences in adherence, CD4þ cell count change, and viral
suppression accounted for the disparities in outcomes. Opportunities to reduce disparities in outcomes for
African American and Latino patients exist along the continuum of HIV care. Efforts to promote access to HIV
testing and care and to improve adherence have the potential to reduce racial=ethnic disparities in outcomes of
patients with HIV infection.

Introduction

Healthy People 2010 calls for the elimination of health
related disparities in the United States.1 HIV infection

and HIV-related mortality disproportionately burden African
American and Latino persons compared to non-Latino white
persons. Of the estimated 1.1 million people in the United
States living with HIV infection, 46.1% and 17.5% are African
American and Latino, despite constituting 12% and 14% of the
U.S. population, respectively.2 Of the over 14,000 deaths with
AIDS in the United States in 2006, 51% were in African
Americans, and 17% were in Latinos.3 Three-year survival

after an AIDS diagnosis remains worse for African American
patients than for non-Latino white patients well into the
highly active antiretroviral therapy (HAART) era.3,4

The causes of these disparities in survival are not entirely
known. In order to benefit maximally from HAART, a patient
must be diagnosed as HIV infected before his or her immune
status becomes too compromised, enter HIV care, be pre-
scribed HAART, and then adhere to HAART and remain in
care.5,6 Evidence for disparities along the continuum of care is
inconsistent. African Americans are more likely to be diag-
nosed with HIV infection with more advanced disease,7 al-
though that finding is not universal.8 Studies early in the
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HAART era found that African Americans had delayed access
to HAART,9,10 and more recent data suggest that the differ-
ential access to and utilization of HAART may persist.11

However, delayed diagnosis and barriers to care may not
completely explain these disparities since research in HIV-
infected active military personnel and veterans, populations
with few barriers to care, have also found disparities in sur-
vival by race=ethnicity.12,13 Other research in military and
veteran populations, however, has not found disparities in
survival.14,15 Disparities in clinical outcomes, including viral
suppression and certain adverse events in response to
HAART, have been documented.12,16,17 Emerging data sug-
gest that worse retention in HIV care may partially explain
some of these disparities.18,19

African American and Latino patients with HIV infection
are underrepresented in research studies, though they are not
less willing to participate in research.20,21 Patients voluntarily
enrolled in randomized controlled clinical trials presumably
have adequate access to care and commitment to remain on
treatment. Study subjects receive additional attention and
support from physicians and research staff to be recruited, to
provide informed consent and data on covariates and out-
comes, and to prevent loss to follow-up. Given these differ-
ences from routine care, we reasoned that volunteers for a
clinical trial would have similar outcomes regardless of
race=ethnicity. Finding no disparities would suggest that
additional clinical support similar to that offered in random-
ized clinical trials could help eliminate racial=ethnic dis-
parities.

We examined the laboratory and clinical outcomes of pa-
tients with HIV infection who were part of a large clinical trial,
the FIRST study (described in the Methods section). The ob-
jective of the current study was to determine if there were
differences in important surrogate endpoints (adherence to
antiretroviral therapy, change in CD4þ cell count, and sup-
pression of HIV viremia) and clinical outcomes (progression
of disease and death) for African American and Latino sub-
jects compared to non-Latino white subjects, independent of
study arm. If disparities were found, we sought to determine
where in the continuum of care the disparities were located. A
greater understanding of where in the continuum of care
disparities occur could in turn lead to better targeting of
clinical resources and focused research on interventions to
eliminate disparities.

Methods

Subjects and measurements

The CPCRA (Terry Beirn Community Programs for Clinical
Research on AIDS) FIRST (Flexible Initial Retrovirus Sup-
pressive Therapies) trial was a three-arm study comparing
an initial treatment strategy of nucleoside reverse transcrip-
tase inhibitors (NRTI) with a protease inhibitor (PI), non-
nucleoside reverse transcriptase inhibitor (NNRTI), or both.
The methods for the FIRST study have been described in de-
tail.22,23 In brief, antiretroviral-naı̈ve persons at least 13 years
of age were randomly allocated, in a ratio of 1:1:1, to one of
three starting strategies: PI strategy (PIþNRTI); NNRTI
strategy (NNRTIþNRTI); or three-class strategy (PIþ
NNRTIþNRTI). Treatment could be changed at any time, if
necessary, either because of treatment failure or drug intol-
erance. If treatment was changed because of intolerance, al-

ternate drugs from the same class of medications were to be
selected if possible. Between 1999 and 2002, 1397 anti-
retroviral-treatment-naive subjects, presenting at 18 clinical
trial units with 80 research sites in the United States, were
enrolled in the study. Subjects had a median of 5 years of
follow-up. The primary finding of the study was that the
three-class regimen offered no advantages over a two-class
strategy for immunological or clinical outcomes and resulted
in increased toxic effects. The initiation of antiretroviral
treatment with a two-class NNRTI-based regimen or a two-
class PI-based regimen resulted in similar clinical and im-
munological outcomes. Importantly, the efficacy of the three
treatment strategies did not differ among the three racial=
ethnic groups.

Race and ethnicity were assessed at baseline by self-report,
and medical records were reviewed for history of AIDS-
defining conditions. Hepatitis C antibody status was assessed
at baseline. After randomization, subjects had study visits at
months 1 and 4 and then every 4 months thereafter. At
screening, randomization, and each follow-up visit, CD4þ cell
count and HIV RNA level (Roche Amplicor 1.0, Roche Diag-
nostics, Indianapolis, IN) were measured. At each study visit,
clinical status was assessed and information was obtained
about changes in antiretroviral treatment of 30 days or more
duration. Self-reported adherence was assessed with the
CPCRA Antiretroviral Medication Self-Report instrument, a
validated self-report instrument based on 7-day recall.24,25 For
each medication prescribed, subjects were asked to record
whether they took ‘‘all,’’ ‘‘most,’’ ‘‘about half,’’ ‘‘very few,’’ or
‘‘none’’ of their pills during the preceding 7 days.25 For com-
putation purposes in the present analysis, the responses
at each time point were converted to ‘‘all’’¼ 100%,
‘‘most’’¼ 80%, ‘‘about half’’¼ 50%, ‘‘very few’’¼ 20%, or
‘‘none’’¼ 0%. An adherence score at each visit was calculated
as the average of the responses reported for each component
of the regimen. Adherence values for fixed dose combination
drugs were counted once. A score of 0 was assigned for visits
when subjects were off therapy. Missing values were not as-
signed a value. Cumulative adherence at a visit was calcu-
lated as the average adherence from all visits up to that point
in time and was used as a time-updated covariate in regres-
sion analyses.

The primary end point for the original trial was a composite
of progression of disease or death, comprised of an AIDS-
defining event, death, or CD4þ cell count decline to less than
200 cells=mm3 (assessed only in subjects with baseline CD4þ

cell counts �200 cells=mm3). Secondary end points included
death, a composite of an AIDS-defining event or death, and
viral suppression. Disease progression events were defined as
the occurrence of a confirmed or probable AIDS-defining
event according to 1993 U.S. Centers for Disease Control
(CDC) criteria. A clinical events committee unaware of the
assigned treatment group reviewed all disease progression
events and deaths. The CD4þ cell count-based component of
AIDS was not included in the definition of AIDS used in the
present analyses. In addition to these outcomes, we measured
HIV viral suppression (HIV RNA level <50 copies per milli-
liter), change in CD4þ cell count from baseline, and adherence
to antiretroviral therapy.

The FIRST study was approved by Institutional Review
Boards at all of the participating sites, and all subjects pro-
vided written informed consent.
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Statistical analysis

Summary statistics of the baseline measures and counts
were calculated and compared using the t test or w2. For the
three clinical end points the number of events during follow-
up was determined and expressed as a rate (number per 100
person-years). The unadjusted hazard ratios were calculated
and compared to 1.0 using the Cox proportional hazards
model. This model was also used to obtain the race=ethnicity-
specific hazard ratios adjusting for baseline variables and
4 time-dependent covariates: latest CD4þ cell count, whether
the subject was still using antiretroviral therapy at that visit,
whether the latest HIV RNA level was less than 50 copies per
milliliter or not, and cumulative percent adherence score.

Repeated measure analysis assuming compound symme-
try correlation structure was used to estimate the race=
ethnicity odds ratios for percent reporting use of antiretroviral
therapy at each visit, percent with HIV RNA level less than
50 copies per milliliter at each visit, and odds of missed study
visits. Mixed linear models with random intercept effects
were used to compare average adherence at each visit and the
mean changes in CD4þ cell counts by race=ethnicity adjusted
for baseline values. All statistical analyses were performed
using SAS (version 8.0, SAS Institute, Cary, NC).

Results

Subjects and baseline differences

The FIRST study included 1397 subjects followed for a
median of 60 months. The efficacy of the 3 treatment strategies
did not differ for white, African American, and Latino pa-
tients, as previously reported.22 Forty subjects whose
race=ethnicity was other than African American, Latino, and
non-Latino white, were excluded from the present analysis.
The remaining 1357 subjects included 368 (27.1%) non-Latino
white (hereafter, ‘‘white’’) subjects, 751 (55.3%) non-Latino
African American (hereafter, ‘‘African American’’) subjects,
and 238 (17.5%) Latino subjects. The mean age of the subjects
was 38.3 years. Women accounted for 20.7% of the study
population, 15.1% had used injection drugs, 38.1% had a di-

agnosis of AIDS, and 19.9% had hepatitis C coinfection. The
mean CD4þ cell count was 210.6 cells=mm3, the mean log10

HIV RNA level was 5.0 copies per milliliter, and the mean
body mass index was 24.5 kg=m2.

There were a number of differences in baseline character-
istics comparing the African American and Latino subjects to
the white subjects (Table 1). Women were more heavily re-
presented in the African American group than the white
group. African American subjects were more likely to have a
history of AIDS and have hepatitis C coinfection compared to
white subjects. African American subjects had lower baseline
CD4þ cell counts and slightly lower HIV RNA levels than
their white counterparts. Latino subjects were younger than
the white subjects, a greater proportion was female and had a
history of AIDS, and they had lower baseline CD4þ cell counts
than white subjects. There were no differences between the
Latino and white subjects or the African American and white
subjects in randomized strategy in FIRST, history of injection
drug use, and body mass index.

Adherence, remaining on antiretroviral
therapy, and missed study visits

The mean adherence score at each visit by race is displayed
in Figure 1A. The means for African American subjects were
less than those for white subjects at all visits. The average
difference in adherence scores between African American and
white subjects over all follow-up time was �8.7% (95% con-
fidence interval [CI] �10.84, �6.54; p< 0.001). The average
difference in adherence scores between Latinos and whites
was �2.8% (95% CI �5.74, 0.14; p¼ 0.06). The percent of
subjects on antiretroviral therapy at each study visit as dis-
played in Figure 1B did not differ significantly by race (odds
ratio [OR] for African American and Latino subjects com-
pared to white subjects 0.98, 95% CI 0.94, 1.00; p¼ 0.07, and
1.01, 95% CI 0.99, 1.04; p¼ 0.30, respectively). White subjects
attended 91.3% of study visits, compared to 90.0% for African
American and 89.9% for Latino subjects. The odds of atten-
dance did not differ for African American ( p¼ 0.26) or Latino
( p¼ 0.39) subjects compared to white subjects.

Table 1. Baseline Characteristics of Participants by Race=ethnicity

p Value

Baseline characteristics
White

(n¼ 368)
African American

(n¼ 751)
Latino

(n¼ 238) African American vs. white Latino vs. white

Age (mean years) 38.3 38.8 36.7 0.34 0.044
Gender (% female) 6.3 27.8 20.6 < 0.0001 < 0.0001
Randomization strategy 0.59 0.66

PI (%) 31.0 34.0 34.9
NNRTI (%) 34.5 33.2 32.4
3-Class (%) 34.5 32.9 32.8

Prior IDU (%) 15.3 15.3 14.3 0.97 0.74
Prior AIDS (%) 30.2 41.1 40.8 0.0004 0.0074
Hepatitis C (%) 16.0 21.9 19.4 0.021 0.28
CD4 cell counta (mean cells=mm3) 247.2 197.0 197.2 0.0001 0.0022
HIV RNA levela (mean

log10 copies=per milliliter)
5.1 5.0 5.1 0.0093 0.80

Body mass index (kg=m2) 24.1 24.6 24.7 0.077 0.16

aAverage of screening and randomization values.
PI, protease inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor; IDU, injection drug use.
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Virologic and CD4þ cell count outcomes

African American subjects were less likely than White
subjects to have an HIV RNA level less than 50 copies per
milliliter at follow-up visits (Fig. 1C). In a repeated measures
analysis, African American subjects had lower odds of viral

suppression compared to white subjects (OR 0.48, 95% CI
0.40, 0.58; p< 0.001). The odds of viral suppression were not
different for Latino subjects compared to white subjects (OR
0.85, 95% CI 0.67, 1.08; p¼ 0.19).

The mean change in CD4þ cell count was lower for African
American subjects than for white subjects (Fig. 1D). In a re-
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peated measures analysis adjusted for baseline CD4þ cell
count, African American subjects had a CD4þ cell count
change that was 52.7 cells=mm3 lower than white subjects
(95% CI �74.65, �30.75; p< 0.001). The change for Latino
subjects was 10.00 cells=mm3 lower than white subjects (95%
CI �39.20, 19.20), which was not a statistically significant
difference ( p¼ 0.50).

Survival analyses

In unadjusted analyses (Table 2), the hazard ratios for African
American and Latino compared to white subjects were signif-
icantly greater than 1.0 for all events, including death, AIDS or
AIDS-related death, and progression of disease or death, except
for the case of deaths comparing Latino and white subjects.

FIG. 1. (Continued).

Table 2. Numbers of Clinical Events (rate per 100 person-years) and Unadjusted Hazard

Ratios (95% CI) and p Values for Three End Points by Race

Number of events (rate per 100 person-years) Unadjusted hazard ratio (95% CI) p value

Event
White

(n¼ 368)
African American

(n¼ 751)
Latino

(n¼ 238)
African American

vs. white
Latino

vs. white

Death 39 (2.3) 120 (3.5) 26 (2.4) 1.56 (1.09, 2.24) 0.02 1.09 (0.66, 1.79) 0.74
AIDS or AIDS-related death 43 (2.7) 134 (4.4) 46 (5.0) 1.61 (1.14, 2.27) 0.01 1.82 (1.20, 2.76) 0.0047
Progression of disease or death 60 (3.7) 182 (5.9) 55 (6.0) 1.57 (1.17, 2.10) 0.0025 1.57 (1.09, 2.26) 0.02

CI, confidence interval.
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To determine whether disparities in outcomes existed after
adjusting for baseline differences by race=ethnicity, we cre-
ated Cox proportional hazard models that included age,
gender, prior AIDS, injection drug use, hepatitis C coinfection,
and baseline CD4þ cell count, HIV RNA level, and the FIRST
randomized strategy group. For African American subjects
compared to white subjects, the adjusted hazard ratios for
death, AIDS or AIDS-related death, and progression of dis-
ease or death were 1.38 (95% CI 0.94, 2.01; p¼ 0.098), 1.36 (95%
CI 0.95, 1.94; p¼ 0.094), and 1.39 (95% CI 1.03–1.88; p¼ 0.033),
respectively (Table 3A). For Latino subjects compared to
white subjects the corresponding adjusted hazard ratios were
1.05 (95% CI 0.64, 1.74; p¼ 0.84), 1.48 (95% CI 0.97, 2.25;
p¼ 0.07), and 1.41 (95% CI 0.97–2.05; p¼ 0.068), respectively.

We next added time-updated values for the following
variables to assess their effects on race=ethnicity-based dis-
parities in survival: whether or not the subject was on anti-
retroviral therapy at last study visit, cumulative percent
adherence, HIV RNA level less than 50 copies per milliliter at

last visit, and last CD4þ cell count. These adjustments
strongly moderated the disparity of clinical outcomes for the
African American subjects (Table 3B). In the fully adjusted
model, the highest adjusted hazard ratio (HR), that for pro-
gression of disease or death, was only 1.03 (95% CI 0.75, 1.43;
p¼ 0.838). The adjustments similarly reduced the effect of
Latino ethnicity. For example, the adjusted HR for progres-
sion of disease or death was 1.30 (95% CI 0.87, 1.93; p¼ 0.203),
which is lower than the unadjusted HR of 1.57 (95% CI 1.09–
2.26; p¼ 0.02).

Discussion

In these analyses of a large, multisite trial, in unadjusted
analyses, we found that African American and Latino subjects
experienced less benefit from antiretroviral therapy and had
higher rates of important clinical outcomes, including pro-
gression of disease and death, than white subjects. For African
American subjects, these results were largely explained by

Table 3A. Hazard Ratios and p Values for Three End Points Adjusted for Baseline Characteristics
a

Hazard ratio (95% CI) p value

Variable Death (n¼ 1357)
AIDS or AIDS-related

death (n¼ 1357)
Progression of disease
or death (n¼ 1357)

African Americanb 1.38 (0.94, 2.01) 0.098 1.36 (0.95, 1.94) 0.094 1.39 (1.03, 1.88) 0.033
Latinob 1.05 (0.64, 1.74) 0.840 1.48 (0.97, 2.25) 0.070 1.41 (0.97, 2.05) 0.068
Age (per 10 years increase) 1.42 (1.21, 1.68)< 0.001 0.85 (0.73, 1.00) 0.055 1.12 (0.98, 1.28) 0.092
Prior AIDS 1.75 (1.25, 2.45) 0.001 2.00 (1.46, 2.74)< 0.001 1.76 (1.35, 2.30)< 0.001
Baseline CD4þ cell count

(per 100 cells=mm3 higher)
0.83 (0.74, 0.93) 0.002 0.70 (0.61, 0.79)< 0.001 0.78 (0.70, 0.86)< 0.001

Baseline HIV RNA level
(per log10 copies=per milliliter higher)

1.18 (0.92, 1.50) 0.187 1.26 (1.00, 1.58) 0.049 1.31 (1.07, 1.59) 0.007

aOther baseline variables in the model having nonsignificant hazard ratios: injecting drug use, gender, and hepatitis C coinfection.
bReference group is white.
CI, confidence interval.

Table 3B. Hazard Ratios and p Values for Three End Points Adjusted for Baseline

and Time-Updated Characteristics
a

Hazard ratio (95% CI) p value

Variable Death (n¼ 1357)
AIDS or AIDS-related

death (n¼ 1357)
Progression of disease
or death (n¼ 1357)

African Americanb 1.02 (0.69, 1.51) 0.919 0.99 (0.67, 1.47) 0.968 1.03 (0.75, 1.43) 0.838
Latinob 0.96 (0.57, 1.62) 0.877 1.38 (0.87, 2.18) 0.174 1.30 (0.87, 1.93) 0.203
Age (per 10 years increase) 1.73 (1.48, 2.03)< 0.0001 1.04 (0.88, 1.23) 0.647 1.34 (1.17, 1.53)< 0.0001
Prior AIDS 1.78 (1.26, 2.51)< 0.0001 2.09 (1.49, 2.94)< 0.0001 1.81 (1.36, 2.39)< 0.0001
Baseline HIV RNA level

(per log10 copies=per milliliter higher)
1.42 (1.11, 1.82) 0.005 1.34 (1.05, 1.71) 0.021 1.42 (1.16, 1.75)< 0.0001

CD4 cell count (per 100 cells=mm3 increase)c 0.66 (0.58, 0.75)< 0.0001 0.57 (0.49, 0.66)< 0.0001 0.65 (0.58, 0.73)< 0.0001
HIV RNA level < 50 copies=per

milliliter (yes vs. no)c
0.75 (0.50, 1.13) 0.165 0.62 (0.41, 0.93) 0.022 0.65 (0.47, 0.91) 0.011

ART status (on vs. off )c 0.57 (0.38, 0.87) 0.009 0.92 (0.58, 1.44) 0.708 0.84 (0.57, 1.23) 0.368
Mean cumulative adherence score

(per 10% decrease)c
1.14 (1.07, 1.22)< 0.0001 1.14 (1.07, 1.20)< 0.0001 1.14 (1.08, 1.20)< 0.0001

aOther baseline variables in the model having nonsignificant hazard ratios: baseline CD4 cell count, two terms for randomization strategy
groups, injecting drug use, gender, and hepatitis C coinfection.

bReference group is white.
cTime-updated variable.
CI, confidence interval.
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more advanced disease at the initiation of antiretroviral
therapy and less consistent adherence to antiretroviral ther-
apy, which likely contributed to lower rates of viral sup-
pression and less CD4þ cell count increase, compared to the
white subjects (Tables 3A and B). Latino subjects also had
more advanced disease at therapy initiation, and their ad-
herence level was somewhat lower than white subjects,
reaching borderline statistical significance ( p¼ 0.06). There
were no differences in viral suppression or CD4þ cell count
change for Latino subjects compared to White subjects. To-
gether, the findings suggest that opportunities to reduce dis-
parities in outcomes for HIV-infected African American and
Latino patients exist along the continuum of HIV care, from
earlier diagnosis and entry into care to improved adherence to
antiretroviral therapy. Importantly, the type of support pro-
vided to subjects in randomized controlled trials, while likely
helpful and perhaps explaining the high study retention rates
in all three groups, is not sufficient to eliminate disparities in
adherence and outcomes, even in this self-selected population
of patients. To our knowledge, this is the first multisite study
to examine the entire continuum of care,26 and the results
support recent estimates of the impact of delayed diagnosis
and poor retention in care on outcomes.27,28

The significantly lower CD4þ cell counts and higher prev-
alence of prior AIDS diagnoses among African American and
Latino subjects at study entry when compared to white sub-
jects suggest an ongoing disparity in accessing care. This ob-
servation is consistent with CDC data showing higher
prevalence of delayed diagnosis in minority patients.29 Rou-
tine, opt-out testing for HIV infection followed by successful
linkage to care for those patients newly diagnosed may re-
duce the number of minority patients who enter care with
advanced HIV disease.30 The success of these programs will
depend on access to care for minority patients, which affects
HIV testing rates.31 Efforts to increase access to care and
promote the adoption of opt-out screening should continue
with a sense of urgency, as an earlier diagnosis and linkage to
care may be one of the best methods available to reduce dis-
parities in survival for African Americans and Latinos with
HIV infection in the United States since it might impact both
the CD4þ cell count at initiation of HAART and whether pa-
tients have a history of AIDS at the initiation of HAART.

While improved access to HIV testing and antiretroviral
therapy may alleviate some race-based disparities in out-
comes, earlier diagnosis and access to antiretroviral therapy
will not eliminate disparities entirely. We found differences
in adherence to antiretroviral therapy by race among subjects
in this randomized clinical trial. While it is unlikely that race
or ethnicity themselves directly affect adherence, a number of
studies have found that African American race is associated
with less adherence than White race.32–35 Barriers to adher-
ence are common and include internal barriers, such as stig-
ma, psychiatric and substance use problems, as well as
external and system-level barriers, such as difficulty with co-
pays for prescriptions and transportation. We could not dis-
tinguish among these possibilities. A separate analysis of this
dataset found that African American subjects were less likely
to have lamivudine in their first regimen than white and
Latino subjects, but African Americans had lower rates of
discontinuation of initial therapy due to adverse events.16 We
examined cumulative drug exposure to all antiretroviral
drugs and found that African Americans were less likely

to have used lamivudine and efavirenz and more likely to
have used abacavir and didanosine during follow-up than
white subjects. In models of adherence that adjusted for cu-
mulative exposure to each antiretroviral drug, African
American race remained associated with poorer adherence
( p< 0.001; data not shown). It is unlikely, therefore, that the
differences in adherence we observed are due to differences in
adverse event rates. Understanding preferences for adverse
events and regimen characteristics may allow better tailoring
of regimens to individual patients, thereby improving ad-
herence.36,37 Our results suggest that improving adherence to
antiretroviral therapy for African American patients in the
United States may mitigate race-based disparities in the
United States. Interventions to improve adherence are being
actively sought, and culturally appropriate methods should
be a special focus of research.38

The FIRST study included a prospective controlled sub-
study of two interventions to improve adherence, an alarm
reminder and a medication manager. The medication man-
ager improved adherence and CD4þ cell counts, while the
alarm reminder adversely affected adherence and virologic
failure rates.39 The adherence sub-study included 68.4% of the
subjects in the present analysis, and African American and
Latino subjects were equally represented in the different arms
of that study. The proportion of subjects in the FIRST sub-
study who were African American and Latino was the same
as the proportion included in the present analysis (55% and
17%, respectively). The adherence interventions did not affect
the number of subjects with viral suppression to less than 50
copies per milliliter. It is therefore unlikely that the substudy
intervention explains the differences in adherence we ob-
served.

The use of antiretroviral therapy, viral suppression, change
in CD4þ cell count, and adherence during follow-up appeared
to mediate event free survival less in Latino subjects than in
African American subjects, as evidenced by the still increased
hazard ratios for Latino subjects in Table 3B, though the
p values were >0.05. This may be random variation. Another
possible explanation arises from the observation that the in-
cidences of Kaposi sarcoma and lymphoma varied signifi-
cantly by race. For Kaposi sarcoma, the incidences were 6 of
238, 6 of 368, and 4 of 751, for Latino, white, and African
American subjects, respectively, overall p¼ 0.04. For lym-
phoma the incidences were 9 of 238, 6 of 368, and 7 of 751
respectively, overall p¼ 0.02. Omitting these events from the
definition of AIDS or AIDS related death in the survival an-
alyses in Table 3B substantially reduced the adjusted hazards
of AIDS or AIDS related death for Latino subjects from 1.38
(95% CI 0.87, 2.18; p¼ 0.17) to 1.16 (95% CI 0.71, 1.91; p¼ 0.55).

This study includes data from a large number of subjects
recruited throughout the United States, and followed for a
median of 5 years. Nonetheless, it has certain limitations that
should be acknowledged. Subjects in randomized, controlled
clinical trials are not necessarily representative of patients in
routine clinical care. They are often younger and healthier
than the general population, and historically, racial and ethnic
minorities have been underrepresented.20 The analyses could
not account for baseline antiretroviral drug resistance because
the data are not available for all subjects. However, a subset of
491 subjects did have a baseline genotype result, and
11.6% had at least one major mutation.40 The prevalence of
baseline resistance was higher in white subjects than in others,
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suggesting that underlying resistance does not explain the
observed disparities in outcomes. Temporary interruptions
(<30 days) in antiretroviral therapy are not well captured in
the database and may explain some of the differences found.
The study did not consider biologic differences by race=
ethnicity, e.g., differences in host genetics that could affect
drug metabolism or HIV disease progression. Finally, the
antiretroviral regimens used in the study are no longer re-
garded as optimal first-line therapy.22,41 The simpler dosing
schedule of contemporary antiretroviral therapy can result in
improved adherence, but that simplification would benefit all
racial and ethnic groups equally.

In this analysis of a large randomized clinical trial, we
found evidence of disparities in clinical outcomes for African
American and Latino subjects, compared to white subjects.
These disparities were explained by differences in disease
severity at initiation of antiretroviral therapy and differences
in adherence to antiretroviral therapy. That the disparities
were observed among this self-selected group of research
volunteers only serves to heighten the significance of these
findings. Efforts to screen for HIV infection, reduce barriers to
HIV care, and develop culturally appropriate methods to
improve adherence to antiretroviral therapy need the support
of the public, health care providers, policy makers, and the
research community.
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