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Abstract

Objectives—The benefit of improved health outcomes for blacks receiving highly active
antiretroviral therapy (HAART) lags behind that of whites. This project therefore sought to
determine whether the reason for this discrepancy in health outcomes could be attributed to
disparities in use of antiretroviral therapy between black and white patients with HIV.

Materials and Methods—The 1996-2006 National Hospital Ambulatory Medical Care
Surveys were used to identify hospital outpatient visits that documented antiretrovirals. Patients
younger than 18 years, of nonblack or nonwhite race, and lacking documentation of antiretrovirals
were excluded. A multivariable logistic regression model was constructed with race as the
independent variable and use of HAART as the dependent variable.

Results—Approximately 3 million HIV/AIDS patient visits were evaluated. Blacks were less
likely than whites to use HAART and protease inhibitors (odds ratio, 95% CI 0.81 [0.81-0.82] and
0.67 [0.67-0.68], respectively). More blacks than whites used non-nucleoside reverse transcriptase
inhibitors (odds ratio, 95% CI 1.18 [1.17-1.18]). In 1996, the crude rates of HAART were
relatively low for both black and white cohorts (5% vs 6%). The rise in HAART for blacks
appeared to lag behind that of whites for several years, until 2002, when the proportion of blacks
receiving HAART slightly exceeded the proportion of whites receiving HAART. In later years,
the rates of HAART were similar for blacks and whites (81% vs 82% in 2006). Blacks appeared
less likely than whites to use protease inhibitors and more likely than whites to use non-nucleoside
reverse transcriptase inhibitors from 2000 to 2004.

Conclusions—Blacks experienced a lag in the use of antiretrovirals at the beginning of the
study; this discrepancy dissipated in more recent years.
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Highly active antiretroviral therapy (HAART) has been proven to reduce HIVV/AIDS-related
morbidity and mortality®; however, it has been postulated that not all patients use
antiretroviral therapy equally.23 Studies have suggested that racial disparities existed in the
years after the introduction of these medications.* Emerging studies suggest that although
there may be a convergence of some of these disparities over time, differences may still
exist.#6-8 It has been proposed that higher rates of mortality among blacks with HIV/AIDS
compared to whites, may be attributable to less use of protease inhibitors (PIs), non-
nucleoside reverse transcriptase inhibitors (NNRTIs), and combination therapy.>:8-10

Disparities in care may compound the likelihood that certain subgroups may be
disadvantaged for receiving optimal treatment. This study examined potential racial
differences in usage patterns of antiretrovirals in the HAART era by using the 1996-2006
National Hospital Ambulatory Medical Care Surveys (NHAMCS). This study compared the
use of HAART, Pls, and NNRTIs between blacks and whites and evaluated their uptake
between blacks and whites from 1996 to 2006.

Materials and Methods

Data Source

Data were retrieved from the NHAMCS, a series of annual national surveys conducted by
the National Center for Health Statistics of the Centers for Disease Control and Prevention.
Data were collected to characterize the utilization and provision of hospital-based
ambulatory care services in nonfederal hospital outpatient departments. Such survey data
have been used to evaluate other areas of racial disparities, including opioid-prescribing
patterns, length of emergency department stays, and obesity prevention counseling.11-13

Field representatives from the US Census Bureau trained hospital providers and staff to
collect the clinical data contained in the NHAMCS. Patient visits to hospital clinics were
systematically sampled via a multistage process during a randomly assigned 4-week
reporting period. Clinics in nonfederal, short-stay hospital outpatient departments (average
length of stay <30 days) across the United States were identified. The sampling unit for the
NHAMCS was an individual patient visit, a visit or encounter for which the patient sought
medical care. Therefore, a potential limitation was that some patients may be sampled
multiple times. Because the reporting period was only 4 weeks, however, only a patient
returning to the clinic within the reporting interval could be sampled more than once. Patient
visits were then weighted within the surveys to provide national estimates.

The NHAMCS provided three data entry fields for the healthcare provider completing the
survey to indicate the patient’s medical diagnoses. Medication information also was
collected within the NHAMCS survey instrument. Providers were instructed to record all of
the “new or continued” medications during the patient’s visit. Medications were classified as
any drug or medication that was ordered, supplied, or administered during the patient’s visit,
or any medication that a patient was instructed to continue. In 2003, the survey medication
entry fields were increased from 6 to 8 medications. Computer edits for code ranges and
inconsistencies, clerical edits, and audits for data collection completeness were performed
by field staff. Medication data were coded by a classification scheme developed by the
National Center for Health Statistics. Quality control measures for medication coding were
performed centrally by Constella Group Inc (Durham, NC).

Study Definitions

HIV/AIDS ambulatory visits were defined as any visit with a primary diagnosis of at least 1
of the following International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) codes for HIV diagnosis: 042 (HIV disease), 043 (AIDS-related
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complex), 044 (other HIV disease), V08 (asymptomatic HIV infection), and 079.53 (HIV-2
iliness).14 A primary diagnosis of HIV/AIDS therefore indicated an ambulatory visit
primarily related to HIV/AIDS. All of the HIV/AIDS related visits were then limited further
to those that documented at least one antiretroviral. US Food and Drug Administration
(FDA)—approved antiretrovirals available during the study’s timeframe were identified by
generic name code and/or and therapeutic ingredient code and are listed in Table 1.

HAART was defined as regimens that contained specific combinations of antiretrovirals.
Combinations included the following: =3 NRTIs, =1 Pl + 22 NRTIs, 21 NNRTI + >2
NRTIs, 21 NRTI + 21 Pl + 21 NNRT], or enfuvirtide in combination with other
antiretrovirals. Any regimen containing enfuvirtide (HIV fusion inhibitor, FDA approved in
2003) was classified as HAART. All mono- or dual-antiretroviral regimens were excluded
from the HAART definition. Similar definitions of HAART have been used in other studies
retrospectively evaluating antiretroviral therapy.”: 8 Specific guideline recommendations for
antiretroviral combinations change as new guidelines are published based on emerging HIV
literature; however, the general recommendation for combination therapy with HAART has
been the standard of care since 1996, when Pls and NNRTIs first became available.1® Later
antiretroviral guidelines list specific regimens as “preferred” or “alternative.”16 They also
discourage the use of certain combinations of antiretrovirals because of the potential for
adverse effects.18 The present study did not evaluate specific antiretroviral combinations;
rather, it evaluated class components of regimens. Two newer classes of antiretrovirals are
also approved for HIV treatment: CCR5 antagonist (maraviroc, FDA approved in 2007) and
integrase inhibitor (raltegravir, FDA approved in 2007). These medications were not
approved until after the present study’s time frame. For the purposes of data analysis, the
different forms of insurance were defined as uninsured (no charge or self- pay), government
insurance (Medicare, Medicaid, or other government form of payment), private insurance
(health maintenance organization/preferred provider organization, BlueCross BlueShield, or
other private insurance), and other/unknown insurance (workers’ compensation, other, or not
stated). Age at time of outpatient visit was also collapsed into categorical variables and into
the following groups: 18 to 34 years, 35 to 49 years, and 50 years old and older.

Study Design

This study was a cross-sectional retrospective analysis of HIV/AIDS-related outpatient,
hospital-based physician visits in the United States from 1996 to 2006 with documented use
of an antiretroviral medication. The University of Texas at Austin institutional review board
reviewed and approved the study protocol. Data included age, race, sex, year of ambulatory
visit, insurance status, geographic region, and antiretroviral medication. Inclusion criteria
included any outpatient clinic visit that occurred between 1996 and 2006 and a primary
ICD-9-CM code for HIV/AIDS at the time of clinic visit. Exclusion criteria included age
younger than 18 years, no documented antiretroviral therapy, and any documented race
other than black or white.

Statistical Analysis

The primary study outcome included use of HAART at clinic visit and secondary outcomes
included use of any Pl or any NNRTI at clinic visit. Patient visit weights were incorporated
into the analysis to provide national estimates for patients using therapy. For bivariable
analysis, 2 tests were used to investigate differences in categorical visit characteristics with
respect to race between the two cohorts (black vs white). P values that were less than a
prespecified alpha level of 0.05 were considered to be of statistical significance. Statistically
significant variables from 2 analyses were entered into a multivariable logistic regression
model using normalized weights to assess black race (independent variable) as a predictor of
HAART (dependent variable). To trend black race as a predictor of HAART throughout the
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study time frame, cross-sectional logistic regression analyses were individually performed
for the following years: 1996-1997, 1998-1999, 2000-2001, 2002-2003, and 2004—-2005,
and 2006. Parameter estimates from logistic regressions were transformed into odds ratios
and are presented with the accompanying independent variables and covariates. All of the
data were analyzed using JMP 7.0 (SAS Institute Inc, Cary, NC).

From 1996 to 2006, there were an estimated 926.7 million visits made to hospital outpatient
departments, according to the NHAMCS surveys. HIV/AIDS-related visits represented 24.4
million (3%) of all of the visits. Of all of the HIVV-related hospital outpatient department
visits, 45% of the patients were white and 38% were black; the remaining 17% were of
various racial groups. An estimated 12.4 million of these HIV-related visits were associated
with antiretroviral therapy. The remainder of the data presented here pertains to the study
cohort—black and white patients with a principal diagnosis of HIV/AIDS who used
antiretroviral therapy.

A total of 2,970,222 patient visits met the study inclusion criteria; 58% of the patients were
black and 42% were white. Of all of the patients on any antiretroviral medication, most
(68%) documented HAART. Most used at least 1 Pl (56%) and many used 1 NNRTI (30%).
The mean patient age (years, 95% CI) was 42 years (range 41-43) years, and 73% of all of
the visits were made by men. A large proportion of patients held some form of government
insurance (49%), followed by private insurance (24%) or no insurance (16%); the remainder
were either other/unknown forms of insurance. A majority of the patients had been
examined in the clinic previously (96%) and most patients were examined in a general
medicine clinic (93%).

Antiretroviral Differences between Blacks and Whites

Differences in antiretroviral patterns for HAART, Pis, and NNRTIs between blacks and
whites are displayed in Table 2. Blacks were less likely than whites to use HAART and Pls
(odds ratio [OR], 95% confidence interval [CI] 0.81 [0.81-0.82] and 0.67 [0.67-0.68]),
respectively. In contrast, a greater proportion of blacks used an NNRTI compared to whites
(OR, 95% CI 1.18 [1.17-1.18]). Components of HAART and non-HAART regimens are
illustrated in Figures 1 and 2, respectively. When comparing components of HAART and
non-HAART regimens, the lower rates of Pls and higher rates of NNRTIs for blacks were
consistent.

Trends in Usage Patterns between Blacks and Whites

The trends in use of HAART are depicted in Figure 3. In 1996, the crude rates of HAART
were relatively low for black and white cohorts (5% vs 6%). The rise in HAART for blacks
appeared to lag behind that of whites for several years. By 2002, the proportion of blacks
receiving HAART slightly exceeded the proportion of whites receiving therapy. In later
years, the rates of HAART were similar for blacks and whites (81% vs 82% in 2006). The
patterns for Pls and NNRTIs are illustrated in Figures 4 and 5, respectively. The rate of Pls
was, in general, lower for blacks from 1996 to 2003. This discrepancy seemed to dissipate
from 2004 to 2006. This pattern was in contrast to that of the NNRTIs. In the first few years
after NNRTIs were made available, their use among blacks consistently lagged behind that
of whites, until 2000 to 2004, when blacks had higher rates of NNRTIs. The racial gap
reversed once more in 2005 and rates of NNRTI use were relatively similar in 2006.
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Demographic Predictors of HAART

When discrepancies in baseline characteristics were considered, black race was not found to
be associated with HAART (vs white race; OR, 95% CI 0.84 [0.61-1.16], Table 3).
Significant predictors included logistic regression y2, year (218; P < 0.001), and insurance
status (14.6; P = 0.002). Multivariable logistic regression analysis was repeated from 1996
to 2006 to assess black race as an independent predictor of HAART within specific time
frames. The results of these analyses are illustrated in Figure 6. For each individual time
frame, black race was associated only with a decreased likelihood of HAART from 1998 to
1999. No significant associations were detected for any other years.

Discussion

The present study describes differences in antiretroviral use between black and white
patients with HIV/AIDS in ambulatory clinics across the United States through 2006 of the
HAART era. The data estimate that on average 270,000 patients in care each year were
receiving antiretroviral therapy. This number is comparable to estimates from 2003 national
data that identified that 268,000 (95% CI 253,000-284,000) individuals used antiretroviral
therapy in a given year.1” In addition, the study demonstrates that HAART was well
disseminated among patients soon after combination therapy was recommended for routine
practice. At the beginning of the study, few patients used HAART—only 5% in 1996.
Patients demonstrated rapid uptake of HAART in the years following its availability, with
the rate increasing to 82% in 2006; similar proportions of HAART use have been reported
elsewhere.1:18.19 Although a majority of patients overall used HAART, blacks were less
likely overall to use HAART as compared with whites (66% vs 70%). After adjusting for
variables including visit year, sex, insurance status, and geographic location, these
disparities no longer existed. Study results also failed to identify a negative association
between black race and use of HAART in the individual study years, except from 1998 to
1999.

Disparities in HAART have been characterized in the literature. Demographic factors
including black race/nonwhite ethnicity, older age, and female sex have been associated
with a decreased likelihood of HAART.”8:20-22 | contrast, a lack of treatment disparities
among blacks and whites has been demonstrated as patients continue to seek care in referral
centers.2324 The present study suggests that blacks were disadvantaged initially for using
therapy, but may no longer be disadvantaged. Similarities between the present study and the
two aforementioned studies include adjustments for age, sex, race, and defining therapy
according to antiretroviral availability during each study.23:24 Similar to the two studies, the
present investigation could not account for medication adherence or correlate use of therapy
with health outcomes.23:24 The current investigation, however, carried the advantage of
evaluating national data for approximately 3 million patient visits associated with
antiretroviral therapy for more than 10 years immediately after HAART introduction. This
investigation also was able to evaluate how black race changed as a predictor of HAART
during that time. Unlike the previous studies, this study was able to trend use of Pls and
NNRTIs between blacks and whites. An unexpected disparity was noted in the use of Pls;
use of PlIs for blacks tended to lag behind that of whites for much of the study. The reverse
was noted for the use of NNRTIs. Future investigations should explore differences in
medication adherence, treatment costs, and the burden of drug—drug/drug— disease
interactions as possible explanations for these race-based differences in antiretroviral use.

This study was able to classify components of non-HAART regimens by race. Dual NRTI
therapy use, a non-HAART regimen, was greater among blacks than whites (10% vs 6%).
Specific NRTIs can be used as dual NRTI therapy but only for the treatment of chronic
HBV monoinfection.2> The antiretroviral guidelines recommend patients requiring hepatitis
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B virus treatment be started on fully suppressive HAART regimens using agents that are
active against both viruses.16 PI monotherapy was lower for blacks than for whites (4% vs
7%). The use of Pl monotherapy is under investigation to prevent some of the toxicities of
NRTIs while effectively maintaining virological suppression.26:27 NRTI monotherapy was
8% for both blacks and whites. None of the above regimens are considered to be highly
active and have not been recommended for use by guidelines since 1996.1° The only
exception is the endorsed recommendation for zidovudine (an NRTI) monotherapy in HIV-
positive pregnant women for the prevention of perinatal transmission.28 In this study,
zidovudine monotherapy among females was documented in only 1% of all of the patients.
It is hoped that identifying specific components of non-HAART regimens in this study will
facilitate changes in clinical practice, whereby clinicians can identify the patients who may
be at risk for using suboptimal regimens.

This study identified a disparity in the proportion of black and white women (33% vs 19%).
Black women continue to bear an increasingly disproportionate burden of HIV/AIDS in the
United States. Although gender disparities among races were not addressed in this study,
future efforts are needed to curb the epidemic of HIVV/AIDS among black women. This
epidemic also has been documented to affect certain regions of the United States more than
others.2® Forty percent of cumulative AIDS patients are individuals residing in the south,
followed by 29% in the northeast, 20% in the west, and 11% in the midwest.2% A lesser
percentage of blacks in this study were from the west compared with whites (2% vs 14%).
The data represented in this study may not provide accurate information for the epidemic
among blacks in the western United States.

Simply using antiretrovirals may not be sufficient for improving some of the cited disparities
in health outcomes.>29-31 There may be underlying explanations beyond therapy that may
explain differences in black-white mortality that were not assessed in the present
investigation. Minorities, specifically blacks, tend to bear a disproportionate burden of HIV/
AIDS transmission risk factors, comorbidities, and delays in presentation.29:32-36 These
factors may have a deleterious impact on black patients, thereby increasing disease burden
and potentially placing them at a higher risk for detrimental outcomes even when using
HAART.32-36 These factors were not assessed in the present study because of the scope of
data collected in the NHAMCS, but they may have a role in explaining some of the
differences in health outcomes that have been documented in other studies.

Certain limitations should be considered when interpreting these results. HAART use could
not be correlated with objective laboratory markers of disease progression that indicate
when patients should be started on antiretroviral therapy because this information is not
available within the NHAMCS.16 Furthermore, the present study is representative only of
patients who are already receiving HIV/AIDS care. Therefore, it was not possible to
evaluate the potential racial disparities that may exist regarding timely diagnosis and
treatment delays postdiagnosis. In addition, rates of antiretroviral therapy were based on
documentation of therapy but neither take medication adherence nor the appropriateness of
individual components of HAART regimens into consideration. Finally, other variables such
as intravenous drug abuse, comorbid conditions, and social and economic status may
influence HAART use, but these variables were not factored into the regression analysis
because these were not encompassed within the NHAMCS surveys.

Conclusions

The study potentially dispels one of the theories surrounding the cause of health disparities
among black and white patients with HIV/AIDS, namely that disparities in outcomes cited
by other studies may not result solely from differences between blacks and whites in
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antiretroviral use. Several alternative theories remain as to why black patients fail to attain
the optimal benefits of antiretroviral therapy.
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Brief Description

Historically, health outcomes for blacks with HIVV/AIDS have lagged behind those of
whites with HIV/AIDS, possibly because of a decreased likelihood of receiving
antiretroviral therapy. The results of this study indicate that the disparities in outcomes
may not be attributable to receipt of therapy because disparities in therapy between
blacks and whites existed after 1996 but gradually dissipated. Prescribing antiretroviral
therapy does not appear to be enough for black patients with HIVV/AIDS to experience
improved health outcomes.
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m Blacks
Whites

Trends in non-nucleoside reverse transcriptase inhibitor (NNRTIS) for black and white

patients with HIV/AIDS, 1996-2006.
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Adjusted predictors for use of HAART for black versus white patients with HIV/AIDS,

1996-2006.
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Table 1

Differences in Prescribing Patterns by Types of Antiretroviral Medication between Black vs. Whites HIV/
AIDS Patients

Race
Type of Antiretroviral Total

Therapy Prescribed | (N=2,970,222) | Blacks | whites | OR (95% Cl)
(58%) | (42%)

HAART 2,012,991 66% 70% | 0.81(0.81-0.82)
Any PI 1,652,902 520 61% | 0.67 (0.67-0.68)
Any NNRTI 886,060 31% 28% | 1.18(1.17-1.18)

HAART = Highly active antiretroviral therapy

P1 = Protease Inhibitor
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NNRTI = Non-nucleoside reverse transcriptase inhibitor
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Selected Characteristics between Black and White HIV/AIDS Patients Prescribed Antiretroviral Therapy

Characteristic Total Race P-Value
(N=2,970,222)
Blacks | Whites
(58%) | (42%)
Age (years) <0.001
18-34 579,771 22% 16%
35-49 1,857,380 60% 66%
> 50 years 533,071 18% 18%
Gender <0.001
Male 2,168,597 67% 81%
Female 801,625 33% 19%
Insurance Status <0.001
Government 1,442,976 51% A47%
Private 708,705 19% 30%
Uninsured 482,023 18% 13%
Other 336,518 12% 10%
Geographic Region <0.001
Northeast 923,245 31% 31%
Midwest 851,879 26% 33%
South 985,497 41% 22%
West 209,601 2% 14%
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Table 3

Demographic Predictors of HAART from Multivariable Logistic Regression Analysis

Characteristic OR (95% CI) LR Chi-Square | P-value
Race 1.06 0.3
White 1.00 (ref.)
Black 0.84 (0.61-1.16)
Year 218.0 <0.001
1996-1997 1.00 (ref.)
1998-1999 1.49 (0.80-2.79)
2000-2001 0.33(0.14-0.76)
2002-2003 1.32(0.67-2.66)
2004-2005 1.39 (12.99-65.30)
2006 5.95 (3.18-11.30)
Geographic Region 29 0.4
Northeast 1.00 (ref.)
Midwest 0.73 (0.37-1.42)
South 1.26 (0.72-2.19)
West 1.46 (0.61-3.55)
Age (years) 0.9 0.6
18-34 1.00 (ref.)
35-49 1.12 (0.75-1.69)
>50 1.14 (0.66-1.99)
Gender 2.0 0.2
Female 1.00 (ref.)
Male 1.28 (0.91-1.79)
Insurance Status 14.6 0.002
Private 1.00 (ref.)
Uninsured 1.03 (0.74-1.99)
Government 0.41 (0.26-0.67)
Other 1.42 (0.70-2.97)
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