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OBJECTIVE: To examine initiation of newer antiretroviral
treatments across sociodemographic subgroups during the 3
years following the introduction of these treatments, and
explore persistence on treatment and its association with
patient characteristics.

DESIGN: Merged Medicaid paid claims and HIV/AIDS
surveillance data were used to analyze use of protease
inhibitors (PIs) and non-nucleoside reverse transcriptase
inhibitors (NNRTIs) over time. Survival analysis techniques
were used to analyze initiation of PI/NNRTI use. Ordinary least
squares and logistic regression were used to determine
predictors of persistence on PI/NNRTI therapy.

SETTING AND PARTICIPANTS: The study population consisted
of 2,459 New Jersey non-HMO adult Medicaid beneficiaries with
AIDS, identified through a match between HIV/AIDS Registry
and Medicaid files. Their PI/NNRTI use was followed from March
1996, when the first PI was licensed, to the end of 1998.

MEASUREMENTS AND MAIN RESULTS: African Americans
initiated treatment on average 8 months later than non-
Hispanic whites; initiation of treatment was also slower for
injection drug users and for those who did not receive case
management through a Medicaid waiver program. These
bivariate findings were confirmed with a multivariate time-
to-treatment analysis using proportional hazards regression.
Among those initiating PI/NNRTI use, 35% had discontinued it
by the end of follow-up. Bivariate analyses of treated
individuals found that PI/NNRTI use as a proportion of
follow-up time was lower for African Americans and
Hispanics, and higher for older individuals and for those
receiving case management through a Medicaid waiver
program, while injection drug use history was not associated
with persistence. These findings were confirmed by a
regression analysis, which found that controlling for other
characteristics, African-American race, and Hispanic ethnicity
were each associated with a significant 8% reduction in the
proportion of time on PI/NNRTIs following initiation of
treatment. Alternative approaches for modeling persistence
produced similar results.
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CONCLUSIONS: Results suggest that consistent longitudinal
use is difficult for many patients. Persistence of use was
lower for minority beneficiaries despite comparable coverage
for pharmacy and other health services through Medicaid.
Our findings suggest the need to examine nonfinancial
barriers to appropriate use of highly active antiretroviral
therapy, and to develop and test programmatic strategies for
supporting patients in remaining on these regimens
consistently.
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H ighly active antiretroviral therapy (HAART) regimens,
incorporating protease inhibitors (PIs) and non-
nucleoside reverse transcriptase inhibitors (NNRTIs) in
combination with older antiretroviral agents, have proven
effective in lowering mortality and delaying the onset of
AIDS.'™® These therapies have emerged as the standard of
care for the treatment of HIV infection since early 1996,
when the first of the protease inhibitors were licensed.>¢
While these newer treatments have extended life for many
patients, they are costly, have significant side effects, and
demand careful management on the part of both medical
personnel and patients, who must strictly adhere to a
regimen that involves multiple medications on a compli-
cated dosing schedule.”® Inconsistent use of or dropout
from combination therapy involving PI/NNRTIs can cause a
loss of effectiveness at the individual level and can also lead
to the transmission of drug-resistant HIV strains.®'! There
are many potential financial and nonfinancial barriers to
initial access to these treatments and to continuation of
treatment consistently on a long-term basis, and such
barriers may disproportionately affect members of disad-
vantaged subgroups.

Several studies, notably the HIV Cost and Service
Utilization Study (HCSUS), a nationally representative
study of persons in care for HIV disease, have reported that
a majority of HIV-infected individuals initiated these new
treatments within 2 years of their introduction.?!2715 In
these studies, estimates of treatment rates ranged from 66%
to nearly 90% by the beginning of 1998. However, studies
examining long-term consistency of use, once therapy has
been initiated, have been rare. Difficult decisions are now
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required of clinicians to determine when and how to provide
combination therapies to individuals with characteristics
that they may feel threaten persistent use.'%7'® The studies
that examine factors affecting adherence to combination
therapies have shown that patient characteristics such as
gender, race/ethnicity, and injection drug use history;
physician opinions; and the presence of or the anticipation
of side effects may be associated with adherence.'*~2* These
studies have typically involved examination of adherence
over a relatively short time period?®>-28; HCSUS, for example,
used a self-report measure with a 1-week recall period.

Although zidovudine adherence has been measured
in earlier studies over relatively long periods of time,2°3!
there is a need for longitudinal data on the experience of
patients taking newer antiretrovirals over time. There is
also a need for studies that focus on nonfinancial
barriers to care by holding payer status constant.
Insurance status is often included as a covariate in
studies of samples with diverse health coverage; however,
even with statistical controls for the main effect of
insurance status, results from such samples tell us little
about variations in use within major coverage groups
such as those whose care is paid for by Medicaid, the
most important single payer for HIV/AIDS care.?? There
is a need for studies of the newer antiviral treatments in
large populations with comparable third-party coverage.
Medicaid beneficiaries are particularly important because
the poverty and complex care needs of these patients
may make them vulnerable to inconsistent use of the new
therapies.>3

In the present paper, we analyze initiation of anti-
retroviral treatment regimens that include PI/NNRTI drugs
among Medicaid beneficiaries with AIDS in New Jersey
during the 1996-1998 period, representing approximately
the first 3 years following the introduction of these new
classes of antiretrovirals. Among those who initiated PI/
NNRTI therapy, we also examine the extent to which
treatment was continued over time.

METHODS
Data

This study utilizes data from a statewide population
of patients with AIDS participating in the New Jersey
Medicaid program. The study population was identified
through a file match between the New Jersey HIV/AIDS
Registry and the Medicaid eligibility file. The file match
was accomplished through a cooperative agreement be-
tween 2 state agencies: the New Jersey Department of
Health and Senior Services (DHSS), which administers the
HIV/AIDS registry, and the Division of Medical Assistance
and Health Services (DMAHS) in the Department of
Human Services, which administers the Medicaid system.
The file link was done by DHSS, using identifying fields
common to both files such as name, birth date, gender,
and social security number. Once the link was estab-

lished, the researchers were provided with client-level files
containing claims, and Medicaid eligibility and Registry
information such as exposure category and dates of
diagnosis, in which individuals were identified only with
scrambled Medicaid ID numbers.

DMAHS provided the research team with files consist-
ing of Medicaid claims for services and pharmacy prescrip-
tions provided from January 1988 through April 1999 and
Medicaid eligibility information. The claims file provided
information on claim type, diagnosis, category of service,
dates of service, and actual amount paid by Medicaid for
each of the services. The pharmacy file contained National
Drug Codes (NDCs), dispensing date, amount paid by
Medicaid, and therapeutic class category. The eligibility file
contained the Medicaid enrollment and termination dates
for each individual.

Study Population

Controversy continues to exist about the best time to
initiate therapy with highly active agents in patients with
early-stage HIV disease.?* For this reason, we focus in this
paper on treatment among individuals with AIDS, defined
as those who had an AIDS diagnosis in the Registry or
who had at least 1 paid claim with a diagnosis of an AIDS-
defining opportunistic infection (OI) during the period of
observation. We also restricted the analysis to adults
surviving the observation period with uninterrupted
Medicaid eligibility, whose health care utilization could
be observed continuously. Focusing the analysis on
survivors avoids the complications of end-of-life treatment
issues (although, as the sensitivity analysis results
reported below indicate, results were similar whether or
not decedents were included). Thus, our final selection
criteria included age of 18 or over at the time of AIDS
diagnosis, with enrollment in Medicaid for at least 90 days
during the study period, who survived the observation
period and had no interruptions in Medicaid coverage
after March 1996 and who therefore provided uninter-
rupted information on pharmaceutical use. New Jersey
did not mandate managed care participation during the
observation period for the Medicaid disabled population,
and relatively few persons with AIDS participated in such
plans.®® We excluded any individuals who did participate
in managed care plans, since paid claims are not
generated for participants enrolled in managed care. Of
the 2,678 individuals who were eligible to be included in
the study, 219 (8%) were excluded because of interrup-
tions in Medicaid eligibility, leaving 2,459. Seventy
percent of the study population (n = 1,739) survived all
of the observation period.

Measures

Dependent Variables. Time to initiation of protease
inhibitor/non-nucleoside reverse transcriptase inhibitor
therapy. We used NDCs recorded in pharmacy claims to
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identify PI or NNRTI use. We focused on these key drugs
rather than a more elaborate measure of HAART use
(i.e., PI/NNRTI plus appropriate other antiretroviral
drugs) since operationalizing such definitions is difficult
and there is not clear consensus on the combinations that
constitute appropriate HAART therapy. PI drugs available
during the observation period included ritonavir, indinavir,
saquinavir, and nelfinavir, while NNRTIs included nevi-
rapine, delavirdine and efavirenz. On the basis of the
NDCs, we constructed an indicator variable for PI/NNRTI
use. For individuals with at least 1 paid prescription for PI/
NNRTIs, time to PI/NNRTI was defined as time from
January 1996 to the date of first prescription of PI/
NNRTIs. Patients who never used PI/NNRTIs during the
follow-up period also contributed person-time to the
survival analyses. For these individuals, time from
January 1996 to the end of the study period was
calculated.

Persistence of PI/NNRTI use. This measure was
defined only for users of PI/NNRTIs. On the basis of
dispensing dates of PI or NNRTI claims, we derived total
number of days on PI/NNRTI drugs. Follow-up was
calculated as the number of days from first prescription
date to the end of the study. By dividing total number of
days on PI/NNRTI by follow-up time as defined above, we
computed proportion of time on PI/NNRTI drugs. This
measure varies from just above O for those with brief use to
1.0 for those with claims covering the entire period of
observation after initiation. A similar method has been
successfully used in published studies on persistence of
zidovudine treatment.3%-36

Independent Variables. Demographics. These data were
based on information in the Registry. Race/ethnicity was
characterized as African American, Hispanic, and non-
Hispanic white. In multivariate analyses, non-Hispanic
white and female gender were used as the comparison
group. We created an indicator variable identifying
beneficiaries with histories of injection drug use.
We collapsed age at diagnosis into categorical groups—
18 to 29 years (the reference group in multivariate models),
30 to 39 years, 40 to 49 years, and 50+ years—anticipating
its nonlinear effects on outcomes. Since patterns of HIV
health care in geographical areas where there is a high
concentration of HIV patients may differ from those in
areas where patients are less concentrated, we included
geographical location in the analysis, contrasting patterns
of PI/NNRTI use in the high-HIV-prevalence areas of the
state (the counties nearest to New York City and to
Philadelphia, comprising Essex, Hudson, Passaic, Bergen,
Union and Camden) and elsewhere.

Iliness stage. To control for disease stage, indicator
variables for year of diagnosis and presence of Ols were
included in the regression as control variables. Opportun-
istic infections were identified on the basis of diagnostic
codes conforming to the International Classification of
Diseases, 9th Revision, Clinical Modification for medical

care episodes contained in the claims data (list of codes is
available from the senior author on request). Year of
diagnosis was categorized into 3 time periods: prior to
1992, 1993-1994, and 1995-1996.

Medicare participation. Recently, Medicaid benefici-
aries with HIV have more frequently survived the waiting
period for Medicare eligibility and become dually eligible for
both Medicare and Medicaid.®” On the basis of our previous
research, we expect Medicare participants to have greater
access to outpatient medical treatments.>® Therefore, we
included Medicare coverage as a covariate in our study.
Medicare coverage was assessed on the basis of informa-
tion in the Medicaid claims files.

Waiver status. Some of New Jersey’s Medicaid
population is enrolled in the AIDS Community Care
Alternatives Program (ACCAP), an HIV-specific Medicaid
home- and community-based care waiver program that
offers a variety of services, including case management
and private-duty nursing. Access to the case manage-
ment and other community-based services provided by
ACCAP could affect treatment patterns.>® Therefore, we
used waiver status as a covariate in all our analyses.
Participation in the waiver program was determined by
using the procedure codes in Medicaid claims for
waivered services.

Analytic Procedures

Initiation of PI/NNRTI: Product-Limit Estimation and
Proportional Hazards Regression. In modeling time to
initiation of PI therapy, we need to take into account the
fact that for some individuals, initiation had not yet
occurred by the end of the follow-up period. We used
survival analysis techniques to include these “censored”
cases in the analysis. In the descriptive analyses, we
applied product-limit (Kaplan-Meier) estimation tech-
niques. The log rank statistic was used to assess
significant group differences in months to PI/NNRTI
initiation. In multivariate analyses, effects of patient
characteristics on time to initiation of PI therapy were
ascertained using proportional hazards regression. A
point estimate and confidence interval (CI) for the
relative hazard were computed for the effect of each
covariate. The relative hazard estimate can be inter-
preted as the multiplicative effect of the covariate on the
hazard of PI/NNRTI use at a particular time, given that
PI/NNRTIs were not used up to that time. Therefore, a
negative coefficient, implying a relative hazard below 1.0,
represents a lower hazard of PI use at a given level of time
and thus a higher expected time to initiation of therapy,
implying less-favorable access to care.

Persistence of PI/NNRTIS: Ordinary Least Squares and Logistic
Regressions. These analyses were restricted to users of PI/
NNRTI drugs. Persistence was defined as proportion of
follow-up time during which PI/NNRTI drugs were used
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following initiation of therapy. Group differences in
persistence were analyzed with t tests. Ordinary least
square regressions were used to isolate the effects of
covariates on persistence of PI/NNRTI use.

Quarterly Use of Protease Inhibitors: Longitudinal Logistic
Regressions. We also tested the robustness of our results
by analyzing quarterly use of PI/NNRTIs after initiation,
using longitudinal logistic regressions. Person-quarter
files were created by organizing PI/NNRTI use data into
quarters counting forward from date of first prescription;
the unit of analysis was the person-quarter, with the
number of quarterly observations varying across individ-
uals depending on the time of initiation and end of study.
Because repeated measurements from the same persons
were used to measure persistence, we applied robust
covariance methods.?® The odds of use of PI/NNRTIs by
person i in quarter t were estimated in a logistic regression
model. This model is an extension of the general linear
model with a complex error structure, and was estimated
with the generalized estimating equation (GEE) technique
for binary outcome variables using STATA’s xtgee
procedure (STATA Corp., College Station, Tex).

RESULTS

Of the 1,739 patients, 62% were male; 58% were
African American, 19% Hispanic, and 23% non-Hispanic
white. A majority (79%) were aged 30 to 49 years at the time
of initial diagnosis. Injection drug use history was the most
common exposure category (60%). Seventy percent of the
study cohort lived in the high-prevalence urban areas of the
state (near New York City or Philadelphia) at the time of
initial diagnosis. A minority (15%) were enrolled in the
waiver program, and 37% were on Medicare during part or
all of the follow-up period.

Delays in PI/NNRTI Use

Of the 1,739 fully observed patients (who survived
the full observation period), 1,261 (67%) had at least
1 paid claim for PI/NNRTIs between January of 1996
and December of 1998. Median months (Kaplan-Meier
product-limit estimates) to PI/NNRTI initiation by sub-
groups are presented in Table 1. Overall, the median time to
PI/NNRTI initiation was 14 months. On the basis of the
log-rank statistic, we found significant differences in
median months to initiation of therapy by race/ethnicity,
mode of transmission, waiver program participation, and
Medicare coverage. African Americans waited 8 months
longer than whites (15.2 months vs 7.5 months) to initiate
therapy (Fig. 1). Similarly, injection drug users (IDUs)
experienced a longer waiting period than did nonIDUs
(14.5 months vs 12.3 months). Median months to initiation
was only 6.6 months for waiver participants, while tradi-
tional Medicaid beneficiaries waited almost 15 months to
initiate therapy. Those with dual eligibility waited only 10

months. No differences in PI/NNRTI initiation by gender,
age at diagnosis, year of diagnosis, and county of residence
were noted.

Table 1 also reports results from a multivariate
survival analysis of time to initiation, using a Cox propor-
tional hazards model. Hazard ratios with 95% Cls are
displayed (hazard ratios above 1.0 imply more rapid
initiation of therapy). The validity of the proportional
hazards assumption was tested by visual comparison of
the log-minus-log distribution functions for each level of
the independent variable.*! We did not observe any cross-
ing hazard functions in these plots that would indicate
violation of the proportional hazard assumption. Findings
from multivariate analyses were similar to bivariate find-
ings. African Americans and Hispanics as well as IDUs had
significantly greater delays in use relative to whites and
nonlDUs. The hazard ratio was 0.63 (95% CI, 0.55 to 0.72)
for African Americans, 0.65 (95% CI, 0.54 to 0.78) for
Hispanics, and 0.88 (0.77 to 1.00) for IDUs. Waiver
program participation was associated with more rapid
initiation of PI/NNRTIs, with a hazard ratio of 1.27 (95%
CI, 1.08 to 1.49). Similar results were found for Medicare
coverage, which was associated with a hazard ratio of 1.50
(95% CI, 1.33 to 1.69). Significant geographic variation was
apparent, with patients living in high-prevalence areas
experiencing more rapid initiation of PI/NNRTIs, with a
hazard ratio of 1.15 (95% CI, 1.02 to 1.33).

Sensitivity to Exclusion/Inclusion of Decedents. To test that
these results are robust and generalizable to patients with
more advanced disease, we repeated our analyses on the
whole sample (n = 2,459), including patients who did not
survive all of the observation period. Results of these
analyses were similar to those for nondecedents.

Persistence of PI/NNRTI Use

Among those initiating PI/NNRTI use, 35% had
discontinued it by the end of follow-up in December of
1998. On average, beneficiaries initiating PI/NNRTI ther-
apy received such therapy for 66% of the follow-up time
after their first prescription (Table 2). In bivariate analyses,
significant differences were observed in the proportion of
follow-up time on the new drug therapies by race/ethnicity,
age at diagnosis, waiver program participation, and Med-
icare coverage. Minorities were less persistent in the use of
PI/NNRTIs than were non-Hispanic whites. On average,
African Americans used PI/NNRTIs for 64% of observation
time following initiation, compared to 72% of the time by
whites. Similarly, Hispanics remained on therapy for only
64% of the time after the first prescription. Patients who
were 18 to 29 years of age at the time of diagnosis were the
least persistent users of PI/NNRTIs, using these medica-
tions only 61% of the time as compared to 66%, 69% and
68% of the time for patients who were older when
diagnosed with HIV/AIDS (30 to 39, 40 to 49 and 50+
years, respectively).
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Table 1. Initiation of PI/NNRTIs among HIV-infected New Jersey Medicaid Participants (N = 1,739)

Median Months

Proportional Hazards Regression

n Censored, % to Initiation® Hazards Ratio (95% Confidence Interval)

All 1,739 27.5 14.1 — —
Gender

Male 1,070 28.2 13.9 —_ —

Female 669 26.3 14.6 1.07 (0.95 to 1.20)
Race/ethnicity

White 391 19.9 7.5% — —

African American 1,005 37.3 15.2 0.63* (0.55 to 0.72)

Hispanic 333 31.2 16.8 0.65* (0.54 to 0.78)
Age at diagnosis, y

18-29 250 34.0 14.0 — —

30-39 860 26.1 13.1 1.17 (0.98 to 1.39)

40-49 523 26.4 13.6 1.18 (0.97 to 1.43)

>50 106 28.3 14.5 1.09 (0.83 to 1.44)
Mode of transmission

Injection drug users 1,048 27.1 14.5% 0.88* (0.77 to 1.00)

NonIDUs 467 26.8 12.3 —_ —
County of residence

High-prevalence area 1,252 27.1 14.7 1.16* (1.02 to 1.33)

Elsewhere 487 28.3 12.1 —_ —
Year of diagnosis

1991-92 423 27.2 15.0 — —

1993-94 897 28.3 14.3 0.94 (0.84 to 1.05)

1995-96 419 26.0 12.5 0.79 (0.44 to 1.40)
Waiver status

NonACCAP 1,486 29.5 15.1% — —

ACCAP 253 15.4 6.6 1.27* (1.08 to 1.49)
Medicare coverage

No Medicare 1,089 33.7 16.4% — —

Medicare 650 17.1 10.2 1.50* (1.33 to 1.69)
Opportunistic infection

No 741 35.1 17.8% — —

Yes 998 21.8 11.0 1.48* (1.32 to 1.67)
*P <.05.

" Based on Kaplan-Meier estimates of months to PI/NNRTI use.

PI/NNRTI, protease inhibitors/non-nucleoside reverse transcriptase inhibitors. The study population is based on continuously eligible adult
Medicaid participants with AIDS and alive as of December 1998, age 18 or older. Utilization was observed between January 1996 and
December 1998. The superscript w denotes significant group differences in PI/NNRTI initiation at the 5% significance level based on log-ranik
statistic. Odds ratios are estimated from Cox proportional hazards regression on time to PI/NNRTI use. The regression also includes an intercept
term. Asterisks indicate the statistical significance of estimated effects, relative to the omitted reference category.

IDUs, injection drug users; ACCAP, AIDS Community Care Alternatives Program.

Table 2 also provides results from a multivariate
analysis of persistence, using nested ordinary least
squares (OLS) regressions on proportion of follow-up time
receiving PI/NNRTIs after treatment was initiated. In the
first model, only sociodemographic variables were entered.
These included gender, race, age at diagnosis, exposure
route, and geographic residence. In model 2, waiver
program participation and Medicare coverage were added,
and in model 3, the illness stage variables were also
included. In general, the multivariate models of persist-
ence confirmed bivariate findings, with African Americans
and Hispanics found to be less persistent users, while
gender and history of injection drug use were not
associated with persistence. Patients over age 40 were
more persistent, as were participants in the case-managed
waiver program. In the multivariate models, residence in a
high-prevalence area was also a significant predictor of

more-persistent PI/NNRTI use, with patients living in the
high-prevalence counties near New York City and Phila-
delphia more consistent users of PI/NNRTIs. The effect of
ethnicity was substantial: in the final model, among
users, controlling for other characteristics, African-
American race and Hispanic ethnicity were each asso-
ciated with a significant 8% reduction in the proportion of
time on PI/NNRTIs.

We tested the robustness of these socioeconomic
differences in persistence across alternative specifications
using several different modeling approaches. All models
produced generally similar patterns of results, and the
race effect was found consistently. First, we dichotomized
persistence into highly persistent (PI/NNRTI use >80% of
the time) versus not highly persistent. Findings from
these analyses were similar to OLS regression results on
proportion of time on therapy. We further examined the
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FIGURE 1. Time to PI/NNRTI initiation.

robustness of the findings with 2 additional model
specifications. In a simple logistic regression on
discontinuation of PI/NNRTI treatment by the end of
the follow-up period among those initiating PI/NNRTIs,
African Americans were significantly less likely than
others to continue (odds ratio, 0.72; 95% CI, 0.53 to
0.98); 37% of African Americans discontinued treatment
as compared with 31% of nonLatino whites (results not
shown in tables). Finally, as discussed under Methods
above, we further tested the robustness of our analyses
with a repeated-measures logistic regression on quarterly
use of PI/NNRTIs after initiation, using a GEE model
suitable for analyzing repeated binary outcomes. The
odds of use during a given quarter following initiation of
treatment were significantly lower for African Americans
than for others (odds ratio, 0.66; 95% CI, 0.51 to 0.86).
Thus, in all analyses, persistence was significantly lower
for African Americans as compared with other Medicaid
beneficiaries.

Sensitivity to Exclusion/Inclusion of Decedents. We tested
the sensitivity of these findings to the exclusion of
decedents by estimating a GEE model of persistence for
the entire sample, including decedents. Findings were
comparable to those based only on nondecedents,
replicating the findings that being African American was
associated with significantly less persistence, and that
waiver participation was associated with significantly more
persistence. These results should be interpreted with
caution, because duration of follow-up was shorter for
decedents (mean follow-up was 11 months), making it more
difficult to measure persistence. Furthermore, it is
desirable to distinguish between end-of-life care and
other care, which arguably involve differing treatment
issues. For patients with AIDS in the end-of-life period,
some discontinuations of care may reflect treatment
failure. Therefore, the results reported in the tables are

White (Non—Hispanic)

Time in Months

based on persistence of PI/NNRTI use among those who
survived the observation period.

DISCUSSION

Many individuals with AIDS in our study either were
not started on regimens that included PI/NNRTIs in the 3
years following their introduction, or failed to remain on
these regimens consistently once therapy was initiated. By
the end of 1998, 33% of our study population had not
initiated use of PI/NNRTIs. Among those who did initiate
use, 35% discontinued use by the end of the observation
period, adding to the evidence that consistent longitudinal
use is difficult for many patients.!® All individuals in this
study were receiving Medicaid, which in New Jersey
includes coverage for physician visits and all PI/NNRTI
drugs, as well as testing and other aspects of the medical
management of antiviral therapy. However, despite being in
the same payer system, racial and ethnic minorities
experienced greater delays in the initiation of PI/NNRTI
therapy and were less persistent in their use of these
therapies. African Americans experienced 8 months more
of delay in the initiation of therapy than whites, and used
these therapies 64% of the time after the first prescription,
as compared to 72% for whites. Hispanics also had more
delay in initiation and less persistent use, as compared to
whites.

It is difficult to determine from administrative data
alone the reasons for less-consistent use of PI/NNRTI
drugs among minorities. Minorities have been found in
multiple studies to experience more barriers to health
care access, with differences in use of appropriate
treatments that often remain even when analyses control
for differences in health coverage.*>*® For example,
studies have documented racial disparities in such areas
as cardiac***® and cancer care.*”™*° Disparities in treat-
ment use in our study population may be influenced by
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Table 2. Persistence on PI/NNRTIs among HIV-infected
Medicaid Beneficiaries (N = 1,261)

Model 1, Model 2, Model 3,

Mean B B B

All 0.66 — — —
Gender

Male 0.66 — — —

Female 0.66 0.01 0.02 0.02
Race/ethnicity

White 0.72% — — —

African American 0.64 —0.09* —0.08* —0.08*

Hispanic 0.64 -0.09* -0.08* —-0.08*
Age at diagnosis, y

18-29 0.61% — — —

30-39 0.66 0.06* 0.05* 0.05*

40-49 0.69 0.09* 0.08* 0.08*

>50 0.68 0.09* 0.08* 0.08'
Mode of transmission

Injection drug users 0.66 -0.03 -0.02 -0.02

NonIDUs 0.68 — — —

County of residence
High-prevalence area 0.67 0.04* 0.05* 0.05*

Elsewhere 0.65 — — —
Waiver status

NonACCAP 0.65" — — —

ACCAP 0.73 — 0.06* 0.06*
Medicare coverage

No Medicare 0.64% — — —

Medicare 0.69 — 0.03f 0.04*
Year of diagnosis

1991-92 0.66 — — —

1993-94 0.67 — — 0.02

1995-96 0.64 — — 0.01
Opportunistic infection

No 0.67 — — —

Yes 0.66 — — -0.03
*P <.05.
1.05 <P <.10.

PI/NNRTI, protease inhibitors /non-nucleoside reverse transcriptase
inhibitors. The study population was based on continuously eligible
adult Medicaid participants with AIDS and alive as of December
1998, age 18 or older. Utilization was observed between January
1996 and December 1998. The superscript w refers to significant
group differences in proportion of follow-up time based on t tests. s
were estimated from OLS regressions on proportion of follow-up time
on PI/NNRITIs. The regression also includes an intercept term.
Asterisks indicate the statistical significance of estimated effects,
relative to the omitted reference category.

IDUs, injection drug users; ACCAP, AIDS Community Care Alter-
natives Program.

differences in care-seeking, nonfinancial access barriers,
or differences in quality or continuity of care. Our finding
of less-persistent use by African Americans is particularly
troublesome given the rates of HIV disease in this
population. Although African Americans made up 13% of
the U.S. population, they represented 48% of all AIDS
cases in 1998 and accounted for half of all new HIV
infections.>°

We also found that injection drug users experienced
longer delays in initiating PI/NNRTI treatment, as has been
found in previous studies.?! Although it is unclear whether

some of these delays were clinically appropriate, these data
identify slower diffusion of this therapy in this group. Once
these therapies were initiated, however, IDUs were no less
persistent in use, similar to findings reported in the
literature with regard to zidovudine treatment.®! While
some providers may hesitate to prescribe PI/NNRTI drugs
to individuals with a history of injection drug use because
of concerns about persistence, our results do not support
such assumptions.

Patients living in high-HIV-prevalence areas initiated
therapy earlier and were also more persistent users of PI/
NNRTIs, once use was initiated. It is possible that medical
care providers in these areas have more experience in
treating HIV disease and have improved their ability to
initiate and maintain standard treatment.>>

Older AIDS patients (over age 50 at the time of initial
diagnosis) were more persistent users of these new
regimens, as compared to their younger counterparts.
This finding may appear counterintuitive in light of the
greater medical comorbidity and lack of social support
that is often thought to characterize older individuals
living with HIV (SC, unpublished data, 2000) and
concerns about their ability to handle the side effects of
these powerful antiviral drugs. It is, however, consistent
with earlier research,®® and may reflect such factors as
lower levels of active drug and alcohol abuse, more stable
living arrangements, and lower impulsivity and greater life
experience of older patients with HIV. Individuals over the
age of 50 make up 11% of AIDS cases®® and it is
important to develop more knowledge about care and
adherence patterns for this group. Our findings provide no
support for hesitation in initiating HAART regimens for
such individuals based on concerns that they may be less
able to remain consistently on the regimens over time; if
anything, young adults appear to be more problematic in
this respect.

Participants in a case-managed waiver program
initiated PI/NNRTI treatment nearly 9 months earlier
than nonparticipants and were also more persistent in
their use of these medications. It is possible that
receiving case management with monthly home visits,
typically by a nurse case manager, allowed these patients
to overcome barriers to persistence that nonparticipants
were not able to overcome. The ability of the case
managers to assist patients in receiving therapies has
been documented previously, and this may also be
affecting persistence.®® These findings suggest the need
for further studies of the effectiveness of case manage-
ment strategies in managing patients on complex anti-
retroviral regimens, and for expanded efforts to provide
support to persons living with HIV in remaining on highly
active antiretroviral regimens. Such studies need to
further examine the association between waiver partici-
pation and persistence on newer HIV medications, and to
explore whether these associations represent intervention
effects as opposed to selection into case management
programs®® (SC, unpublished data, 1998).
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We found no gender differences in either initiation or
persistence for these newer treatments. Previous studies
have provided mixed findings on this issue.'®> These
divergences may reflect differences in study populations,
sites, methods, and time periods. In New Jersey, there have
been a number of initiatives by state agencies and the
health care community to increase access to health care
services among HIV-positive women, with strong efforts
beginning in the mid-1990s to reduce perinatal transmis-
sion by encouraging use of antiretrovirals during preg-
nancy. New Jersey requires mandatory testing and
counseling of all pregnant women, which the DHSS
implements by frequent contact with health care facilities
(including emergency departments) and providing educa-
tion to clinicians.?® These efforts may have had a spillover
effect on HIV care for women in general and helped to
reduce gender disparities in care.

Strengths of this study include its large statewide
sample, representing beneficiaries receiving medical care
from a broad range of providers, as well as the fact that
it does not rely on self-report to determine utilization,
using instead data on filled prescriptions. Reliance on
administrative data also means that individualized consent
was not required and the entire population could be studied.
However, the administrative data strategy also has signifi-
cant limitations. It is possible that some individuals
continue to fill prescriptions without actually taking the
drugs, leading to a possible underestimate of dropout from
treatment. In addition, claims data, even in combination
with Registry data, provide only limited covariate informa-
tion to control for disease stage such as CD4+ counts, viral
load, health status, and other patient characteristics.

The evaluation of persistence, particularly at the end of
life, could be complicated in some cases by virologic failure
and consequent regimen switching (this is one of the
reasons we focused on nondecedent individuals in our
main analysis). However, we believe that in most cases of
appropriate regimen switching, it is likely that a new
regimen would have been started with little time lapse.
Although there has been recent interest in the concept of
structured interruptions or “drug holidays,” this was not a
commonly recommended form of care during our study
period. Guidelines for structured interruptions or drug
holidays were published almost 3 years after the end of our
study period, in February 2001. The link between adher-
ence and clinical outcomes among HIV-infected patients
has been well documented.?”3657:58 For example, in a
study using filled prescriptions, patients who missed filling
their PI prescription for 1 month were significantly less
likely to achieve undetectable viral loads.?® Similarly,
patients reporting higher adherence have been shown to
have greater HIV suppression.2”

Adhering to complex combination antiviral regimens
for HIV disease is a considerable challenge, particularly for
low-income individuals likely to be struggling with eco-
nomic and social issues, such as the Medicaid beneficiaries
in our study population. There is a need for additional

research on whether case management strategies improve
adherence over time, as our results suggest, and on the
relative strengths of alternative care management strate-
gies in helping patients in the difficult task of long-term
adherence. Another important issue concerns the intensity
of medical management and frequency of follow-up. Is
greater frequency of medical visits associated with greater
adherence? Our study results are consistent with this
assumption. Controlling for other covariates, our study
found a positive association between number of visits and
initiation and persistence of PI/NNRTI use. One additional
visit per year was associated with a 4% increase (CI, 3% to
5%) in the odds of initiation and, among those who initiated
treatment, with a 1% increase in proportion of follow-up
time on therapy. However, further research on this issue is
needed because the frequency of physician visits is likely
both to be affected by and to affect health status, and may
function in part as an indicator of unmeasured differences
in health status. Frequency is also likely both to be affected
by and to affect initiation and persistence in PI/NNRTI use.

While limitations of administrative data suggest the
need for caution in interpreting the findings, our results are
of particular concern with respect to racial and ethnic
disparities in receipt of care. Our findings extend previous
research documenting racial and ethnic differences in the
initiation of antiretroviral therapies by raising concerns
about disparities in persistence of use of these therapies. In
the era of highly active but demanding antiretroviral
therapy regimens, these results suggest the need for
further examination of the barriers to persistent use of
these therapies. In particular, they suggest the need for
increased efforts to implement and evaluate new care
strategies and supportive services that may be helpful in
helping all subgroups of patients remain on their regimens
on a consistent and long-term basis.
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