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Abstract Patient and regimen persistence in HIV-infec-
ted drug users are largely unknown. We evaluated patterns
of medication non-persistence among HIV-infected drug
users enrolled in a prospective, 6-month randomized con-
trolled trial of directly administered antiretroviral therapy
(DAART). Medication-taking behavior was assessed via
direct observation and MEMS data. Of 74 participants who
initiated DAART, 59 (80%) subjects were non-persistent
with medication for 3 or more consecutive days. Thirty-one
participants (42%) had 2 or more episodes of non-persis-
tence. Higher depressive symptoms were strongly associ-
ated with non-persistence episodes of > 3 days (AOR:
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17.4, P = 0.02) and > 7 days AOR: 5.4, P = 0.04). High
addiction severity (AOR 3.2, P = 0.03) was correlated
with non-persistence > 7 days, and injection drug use
(AOR: 15.2, P =0.02) with recurrence of non-persis-
tence > 3 days. Time to regimen change was shorter for
NNRTI-based regimens compared to PI-based ones (HR:
3.0, P =0.03). There was no significant association
between patterns of patient non-persistence and virological
outcomes.

Keywords HIV - Adherence - Persistence -
Directly administered antiretroviral therapy -
Substance abuse - Depression - Addiction severity

Introduction

Adherence to antiretroviral medications has been critical to
improving health outcomes and preventing the develop-
ment of drug resistance among HIV-infected individuals
[1, 2]. Recent studies have demonstrated that the correla-
tions between adherence, drug resistance, virological fail-
ure and other health outcomes are more complicated than
once conceptualized. Rather, evidence suggests that
improved adherence and drug resistance are not directly
correlated and many other factors contribute to this rela-
tionship [3-6].

Medication persistence has been studied in the treatment
of many chronic diseases. It has been used to assess the
amount of time that a patient remains on chronic drug ther-
apy as well as the time to discontinuation of therapy, even if
temporarily. As with all chronic diseases, including HIV/
AIDS, prescribed medications should be prescribed contin-
uously over a lifetime. Generally, persistence is defined as
“the duration of time from initiation to discontinuation of
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therapy” that must include a pre-specified limit on the
number of days allowed between when medications are
stopped and restarted, considered the “permissible gap” [7].
The permissible gap is the maximum allowable period until
when patients could go without a dose and not experience
suboptimal outcomes. Once a patient has exceeded the per-
missible gap, he or she is classified as being non-persistent.
As is the case with a lifetime of expected continuous treat-
ment, patients may inadvertently start and stop several times,
resulting in repeated episodes of non-persistence.

Several studies have demonstrated low rates of treat-
ment persistence and the associated negative health con-
sequences for a number of medical conditions. In stroke
patients, for example, 44.8% were persistent using a 30-day
permissible gap criterion, and persistence with antiplatelet
medication therapy was found to be significantly associated
with delayed time to recurrent stroke hospitalization [8]. In
treatment of rheumatoid arthritis, medication persistence
was strongly correlated with favorable clinical and labo-
ratory outcomes [9]. Low treatment persistence was
observed among elderly patients prescribed statins, with
26% of patients taking their regimens optimally after
5 years [10]. In patients with ischemic heart disease,
medication persistence with statins was associated with a
lower risk of death, with 19% reduction in risk of death
with each additional year of treatment [11]. Thus, non-
persistence has been associated with negative health con-
sequences for a number of medical conditions.

The concept of persistence was recently adopted as an
innovative new way to assess medication-taking behavior
for HIV treatment, with an emphasis on the continuity of
therapy of both the regimen as well as for the patient [12].
In short, patient persistence measures the duration of a
continuous therapy not exceeding a permissible gap, and is
expressed specifically as time with measurements in days,
weeks, or months. In contrast, adherence measures the
frequency of times that a patient takes the medications as
prescribed within a defined period of time, and is fre-
quently measured as a percentage. Both persistence and
adherence may be represented as a binary variable (i.e.
adherent versus non-adherent and persistent versus non-
persistent) in statistical analyses when validated constructs
that are associated with treatment outcomes are known. In
addition, the term regimen persistence was also created to
define the duration between the initiation and discontinu-
ation of a specified combination of antiretroviral medica-
tions as agreed upon by the patient and healthcare provider.

An increasing number of investigations suggest that in
addition to adherence, patient persistence is important to
optimize virological suppression and prevent the develop-
ment of drug resistance. Retrospective studies have dem-
onstrated that treatment interruptions longer than 2—4 days
as well as repeated gaps lasting longer than 48 h are
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correlated with drug resistance development and treatment
failure with some antiretroviral regimens [13-16]. This
indicates that the permissible gap may be as short as
2 days, and that the frequency of gaps may be a factor in
suboptimal outcomes. The importance of continuous ther-
apy for the successful treatment of HIV has been confirmed
by randomized controlled studies of scheduled treatment
interruptions [17, 18].

Unstructured treatment interruptions of antiretroviral
therapy are common among patients with HIV. One sys-
tematic review reported the proportion of patients inter-
rupting treatment to be 23% for a median of 150 days, with
recurrent interruptions of up to six episodes per person
[19]. Drug toxicity, adverse events, side effects and treat-
ment costs were the most frequently reported reasons for
interruptions. The majority of patients who interrupt HIV
treatment, however, only do so briefly, as they experience a
rapid decline in CD4 count and increases in viral load soon
after discontinuation. This contrasts significantly with the
management of many other chronic diseases, where the
interruption of therapy may not result in adverse conse-
quences until weeks or months later. The result is a pro-
longed gap in treatment, which many consider to be
equivalent to the indefinite discontinuation of therapy. On
the other hand, brief interruptions in HIV treatment that
exceed the permissible gap can be more accurately con-
sidered as episodes of non-persistence than complete dis-
continuation of therapy because of the brevity and
frequency of gaps.

In particular, active drug users are at an increased risk of
non-persistence as well as non-adherence [20-23] and are
more likely to have poorer treatment HIV outcomes [21,
24]. One strategy that has been successful in increasing
adherence and improving treatment outcomes in this vul-
nerable population is directly administered antiretroviral
therapy (DAART) [25-27].

In the present study, we examined patterns of medica-
tion persistence among HIV-infected drug users partici-
pating in DAART as well as patient and medication
characteristics associated with non-persistence. We also
described recurrent episodes of non-persistence to assess
how often patients stop medications beyond a permissible
gap and have investigated the relationship between per-
sistence and HIV treatment outcomes.

Methods
Study Design

The study design, primary outcomes [20, 25], and elements
of the DAART intervention [28] have been described



AIDS Behav (2013) 17:113-121

115

previously. Briefly, a 6-month, randomized controlled trial
of DAART versus self-administered therapy (SAT) was
conducted among 141 drug users. Participants were
recruited from all of the HIV clinics in New Haven, Con-
necticut. Entry criteria included: (1) being HIV seroposi-
tive; (2) being eligible for and/or being prescribed
antiretroviral medications; (3) residing within the city of
New Haven; (4) active use of heroin and/or cocaine in the
previous 6 months; and (5) receiving no more than a twice-
daily regimen. Following informed consent, eligible par-
ticipants were randomized 2:1 to DAART or self-admin-
istered therapy.

DAART participants received their antiretroviral medi-
cations at a mobile health unit that traveled to four New
Haven inner city neighborhoods on weekdays [28]. All
medication doses were placed in small plastic bags in a
medication bottle with a Medication Electronic Monitoring
System (MEMS) Version 6 Smart Cap (Aardex). A trained
outreach worker observed one daily dose; all other doses
were provided for the patient to take later, with a reminder
from a beeper. Weekend doses were dispensed on Fridays
and each patient had up to 3 days of an emergency supply
of antiretroviral medications that were stored in the MEMS
bottle.

In this study, only those participants who were ran-
domized to and initiated DAART were included in the
analysis.

Description of Co-Variates

Virologic success at 6 months for this predominantly
antiretroviral-experienced population was defined a priori
as having achieved an HIV-1 RNA level reduction of at
least 1.0 log;o copies/ml or an HIV-1 RNA level < 400
copies/ml at 6 months. Missing values were imputed as
virological failure.

Persistence was calculated using a combination of daily
DAART observations and MEMS event data during the
6-month period of DAART. Subjects were considered to be
on treatment for a given day if either there was: (1) an
observed DAART dose or (2) a MEMS event. Missed
DAART appointments due to hospitalization or imprison-
ment were corrected from verifiable clinical records of
medication administration in these institutions.

Patient persistence and regimen persistence were
defined as described previously [12]. Non-persistence
was defined for three thresholds at any point during the
6-month intervention period: (1) > 3 days (missing more
than 2 consecutive days of antiretroviral medications);
(2) > 5 days; and (3) > 7 days. Once a participant met the
defined threshold gap, he or she was considered to be non-
persistent. To determine the recurrence and true extent of

non-persistence, all interruptions in treatment exceeding
the proposed permissible gaps were considered to be non-
persistent episodes. Recurrent non-persistence was defined
as having more than one non-persistent episode, defined as
gaps > 3 days, within the 180-day observation period of
the study. Time to patient non-persistence was defined as
the number of days to the 1st day of a pre-defined first
episode of non-persistence. Patients who were lost to
follow-up were considered non-persistent from day of
DAART discontinuation to day 180 of observation.

Regimen non-persistence was defined as any change in
any component of the initial antiretroviral medication
regimen. Time to regimen non-persistence was measured
as the number of days between DAART initiation and
regimen modification.

Baseline interviews assessed an array of psychosocial,
demographic, and drug use characteristics. Addiction
severity was assessed using binary outcomes (high severity
if score > 6) using the 10-item Drug Abuse Screening Test
(DAST-10), a self-report measure of problematic substance
use, widely used for clinical screening and research [29].
The Center for Epidemiological Studies Depression Scale
(CES-D) [30], a 20-item self-report scale to measure
depressive symptomatology, is highly correlated with
having major depression when scores are > 16. Partici-
pants’ attitudes towards DAART were also surveyed. Self-
efficacy, which measures one’s sense of control over his
life circumstances, was assessed using the Self-Efficacy
Form [31]. Interviews were administered by non-clinical
research assistants in research settings, but also included
hospitals, prisons and drug-treatment settings if necessary.
Heavy drinking was defined as more than two drinks per
day for men and more than 1 per day for women on
average. Heavy cocaine use was defined as use for more
than 5 days per month. The following baseline demo-
graphic and psychosocial characteristics were included in
analysis: age, gender, race, homelessness, education, heavy
drinking, any cocaine use, heavy cocaine use, injection
drug use, drug abuse severity, CES-D score, social support,
self-efficacy, confidence that one can take medications as
prescribed, preference for assistance with medication-tak-
ing, and willingness to travel for DAART. In addition,
frequency of dosing, pill burden, and baseline viral load
were included in analysis.

Statistical Analysis

All statistical analyses were performed using Stata SE
(version 10.1, Stata Corp, TX, USA). Crude odds ratios
were calculated using bivariate logistic regression. Uni-
variate variables with a P-value < 0.10 were included in
the multivariate logistic regression modeling, which were
used to calculate adjusted odds ratios. Firth’s penalized-
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likelihood logistic regression was used for bivariate anal-
yses when complete separation occurred [32]. Time to
regimen non-persistence, stratified by the antiretroviral
therapy based on the 1st day of DAART, was plotted as
Kaplan—-Meier curves, and a hazard ratio was calculated
using Cox proportional-hazards regression.

Results
Patterns of Patient Non-Persistence

Of the 74 participants who initiated DAART, 15 (20%)
were completely persistent, not missing 3 or more days,
during the 6-month intervention period. The patterns of
non-persistence are described in Table 1. Among the 59
(80%) participants who were non-persistent for > 3 days,
the mean and median numbers of non-persistence episodes
were 2.66 [standard error (SE): & 0.42] and 1.0 [inter-
quartile range (IQR) 1-3], respectively. The mean and
median lengths of non-persistence gaps were 15.0
(SE: £ 2.08) and 4.0 (IQR 3-6) days, respectively. Kap-
lan—Meier estimates for the time to first non-persistence
gap, stratified by length of treatment lapses in therapy, are
presented in Fig. 1.

Factors Associated with Patient Non-Persistence

Demographic, psychosocial, and medication characteristics
along with other factors thought to be associated with
patient non-persistence are presented in Table 2. Having
higher depressive symptomatology (CES-D > 16) was
significantly associated with non-persistence > 3 days
(AOR = 17.4; 95% CI 1.5-204.1, P = 0.02). Similarly,
univariate analyses for non-persistence > 7 days were
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Fig. 1 Time to patient non-persistence among DAART subjects,
stratified by the length of non-persistence. A subject was categorized
as “non-persistence > 3 days” if he missed 3 or more consecutive
days of antiretroviral medications at any point during the DAART
intervention period. Non-persistence > 5 days and non-persis-
tence > 7 days were defined similarly. Each Kaplan—Meier failure
curve represents the same population of subjects (N = 74)

significantly associated with having higher depressive
symptoms (OR = 7.2; 95% CI 1.5-35.7, P = 0.02) and
having high addiction severity (OR = 3.9; 95% CI
1.5-10.2, P < 0.01). The statistical significance for these
outcomes was preserved in multivariable analysis for both
having increased depressive symptoms (AOR = 5.4; 95%
CI 1.1-27.5, P =0.04) and higher addiction severity
(AOR = 3.2;95% CI (1.1-9.2, P = 0.03). No other factors
were significantly associated with non-persistence > 3
or > 7 days. Non-persistence > 5 days was not signifi-
cantly associated with any identified covariates.

Of the 59 DAART participants who had any type of
predefined non-persistence, 31 (52.5%) had two or more
episodes of non-persistence (Table 2). Univariate analyses
showed statistically significant associations with injection

Table 1 Patterns of patient non-persistence among subjects receiving directly administered antiretroviral therapy

Non-persistence
>3 days (%)

Non-persistence
>5 days (%)

Non-persistence
>7 days (%)

All (n = 174) 59 (80)
Pl (n=44) 35 (80)
NNRTI (n = 22) 17 (77)
Other (n = 8) 7 (87.5)

Frequency of dosing
QD (n = 21) 15 (71)
BID or more (n = 53) 44 (83)

Pill burden
<10 pills daily (n = 40) 50 (83)
>10 pills daily (n = 34) 9 (64)

41 (55) 33 (45)
23 (52) 20 (45)
12 (55) 7 (32)

6 (75) 6 (75)
10 (48) 9 43)
31 (58) 24 (45)
35 (58) 29 (48)

6 (43) 4(29)

A subject was categorized as “non-persistence > 3 days” if he missed 3 or more consecutive days of antiretroviral medications at any point
during the DAART intervention period. Non-persistence > 5 days and non-persistence > 7 days were defined similarly

@ Springer



AIDS Behav (2013) 17:113-121

117

Table 2 Adjusted odds ratios of factors associated with patient non-persistence among subjects receiving directly administered antiretroviral

therapy
Non-persistence Non-persistence Recurrent episodes of
> 3 days > 7 days gaps (> 3 days)
Homeless
No (n = 45) Referent
Yes (n = 29) 0.10 (0.01-1.01)
Drug abuse severity (DAST-10)
Low or moderate (n = 38) Referent

High (n = 36)
Injection drug use in past 30 days
No
Yes
High depressive symptoms (CES-D > 16)
No (n = 14) Referent
Yes (n = 55) 17.38 (1.48-204.13)*

Preference for medication taking
Referent
0.30 (0.04-2.59)

Prefers assistance (n = 18)

Prefers no assistance (n = 53)
Baseline viral load

VL < 400 copies/ml (n = 21)

VL > 400 copies/ml (n = 53)
Social Support

High

Low
Self-Efficacy

High

Low

Referent
2.73 (0.67-11.23)

Frequency of dosing
Once daily
Twice daily
Confidence can take medications as prescribed
9 or 10 (Extremely confident)
8 or lower

3.17 (1.10-009.14)*

Referent
15.20 (1.79-129.11)*

Referent
2.89 (0.60-13.95)

Referent
5.41 (1.06-27.53)*

Referent
3.29 (0.84-12.87)

Referent
0.37 (0.11-1.28)

Referent
6.32 (1.00-39.98)

Referent
40 (0.10-1.60)

Univariate analysis between the following variables in non-persistence > 3, > 5, and > 7 days, and recurrent episodes of gaps > 3 were
performed. Age, gender, race, homelessness, education, drug abuse severity, CES-D score, social support, self-efficacy, confidence that one can
take medications as prescribed, preference for assistance with medication-taking, willingness to travel for DAART, frequency of dosing, pill
burden, and baseline viral load. Those variables with a P-value < 0.10 on univariate analysis were included in the multivariate logistic regression
and their adjusted odds ratios are presented here. Analyses for non-persistence > 5 are not shown because no univariate association had a

P —value < 0.10
* P < 0.05

drug use (OR = 17.1; 95% CI 1.4-36.9, P = 0.02), low
self-efficacy (OR = 0.3; 95% CI 0.1-0.9, P = 0.03), and
high-confidence in taking medications as prescribed
(OR = 0.3; 95% CI 0.01-0.80, P = 0.02) with medication
non-persistence. In multivariate analysis, only injection
drug use (AOR = 15.2; 95% CI 1.8-129.1, P = 0.02) was
significantly associated with recurrent non-persistence.
Compared to once-daily dosing, twice daily dosing had a
trend towards an increased risk of recurrent non-persistence
(AOR = 6.3, 95% CI 1.0-40.0, P = 0.05).

Correlates of Virological Success

In univariate linear analysis, there was no statistically
significant association between virological success and
non-persistence (data not shown).

Regimen Non-Persistence

Among the 74 DAART participants, 20 (26%) subjects

modified their antiretroviral regimen during the 6-month
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Fig. 2 Time to regimen non-persistence among DAART subjects,
stratified by the antiretroviral therapy backbone on the 1st day of
DAART (N = 74). Regimen non-persistence was defined as any
change in antiretroviral medication during the intervention period of
the study. The P-value was calculated with Cox proportional-hazards
regression. (Legend: NNRTI non-nucleoside reverse transcriptase
inhibitors, P/ protease inhibitor)

intervention period and were thereby defined as having
regimen non-persistence. Of the demographic and psy-
chosocial characteristics, only low social support
(AOR = 2.9; 95% CI 1.0-8.4, P < 0.05) was statistically
associated with regimen non-persistence. Kaplan-Meier
estimates for the time to regimen non-persistence, stratified
by the antiretroviral therapy backbone on the 1st day of
DAART, are presented in Fig. 2. Time to regimen non-
persistence was significantly shorter for NNRTI-based
regimen compared to a PI-based regimen (HR = 3.0; 95%
CI 1.1-7.9; P = 0.03). No significant relationship between
regimen non-persistence and patient non-persistence was
observed.

Discussion

To our knowledge, this study is the only one to examine
non-persistence among subjects enrolled in a directly
administered antiretroviral therapy program. We report a
high rate of patient non-persistence among HIV-infected
drug users receiving modified DAART, where weekend
dosing was not observed, but recorded using MEMS cap
data. Among 74 subjects, 59 (80%) were non-persistent
with therapy for 3 or more consecutive days, and 33 sub-
jects (45%) for > 7 consecutive days. Thirty-one patients
(42%) had more than one episode of non-persistence
lasting > 3 days.

These rates of medication non-persistence are higher
than previously reported among diverse population within
cohorts, but not specifically among drug-using populations.
In a Swiss cohort study, in which adherence was measured
through self-report, only 5.8% of patients had non-persis-
tence longer than 24 h [33]. In a prospective study in
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Uganda, 23% of patients admitted on questionnaires to
more than 4 days of treatment interruption [14]. In a
French study of 71 patients, including only 12 IDUs, 19
(27%) subjects experienced more than one episode of non-
persistence lasting 48 h or more [16]. In a Spanish study, in
which 48% of patients were IDUs, 43% of patients per self-
report had non-persistence lasting more than 3 days [13].

Several factors may be contributing to the high rate of
non-persistence reported in this paper. First, our sample
includes only active drug users and drug users have been
demonstrated to have problematic adherence to therapy
[21, 22]. This study also confirms that drug use, even in the
setting of an evidence-based adherence intervention, is
associated with problematic non-persistence. Since persis-
tence and adherence are interrelated, and influenced by a
number of socioeconomic, clinical, and medication char-
acteristics [12], it is not surprising that this patient popu-
lation had a high rate of non-persistence.

Second, patient persistence data obtained through self-
report may unrealistically underestimate the true frequency
and length of non-persistent events, despite some studies
suggesting adherence patterns can be accurately reported
[34]. Unlike other studies, medication-taking behavior was
measured through a combination of direct observation and
MEMS caps in this study. This methodology produced
detailed and objective data, thereby increasing sensitivity
of detecting non-persistence events and reducing patients’
social desirability response bias. In another study in which
MEMS was used to assess non-persistence, a similarly high
rate of patient non-persistence was observed; among 97
non-drug using subjects, 65% of patients had a treatment
interruption lasting more than 3 or more days [15].

Third, transportation issues or inconvenience of travel-
ing to receive DAART may have contributed to a higher
than usual rate of non-persistence. We have previously
demonstrated, however, that patients randomized to
DAART were more adherent to therapy and more suc-
cessful at virologic suppression than those who self-
administered their antiretroviral therapy [20, 25]. There-
fore, although possible, it is unlikely that DAART has
contributed significantly to the high rate of non-persistence.

In this study, we did not find a significant association
between patterns of patient non-persistence and virologic
success, which is contrary to findings reported in previous
studies. In the Spanish study with a median follow-up of
8.3 years, patients with non-persistence longer than 3 days
were at a higher risk of treatment failure (adjusted related
hazard 1.39; 95% CI 1.04-1.85) [13]. In the Ugandan
study, 13% of patients who had a non-persistent epi-
sode > 3 days had developed drug resistance, in contrast
to no one with continuous treatment (P = 0.047) [15].
Finally, among patients on an NNRTI-based regimen who
were followed for a median of 29 months, those with at
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least two episodes of non-persistence lasting > 3 days
were at a higher risk of developing virologic failure
(adjusted hazard ratio 3.3; P = 0.011), and resistance to
NNRTI (hazard ratio 22.5; P < 0.0001) [16].

Failure to find an association between non-persistence
and virologic success in this study may be attributed to
several factors. First, the small sample size likely resulted
in an inadequate power to avoid a Type II error. Second,
both persistence and virologic outcome data were limited
to 6 months of intervention, and it is possible that this
period may have been insufficiently long enough to detect a
statistically significant association, in contrast to other
studies in which patients were followed for years. Third,
the impact of non-persistence on virologic outcomes is
likely different depending on a patient’s antiretroviral
regimen. Because of a low genetic barrier to resistance
development as well as long half-lives of NNRTTIs, it is
hypothesized that longer term non-persistence may have a
greater negative impact on patients on an NNRTI-based
regimen than those on a Pl-based one; however, short
treatment gaps may favor NNRTI-based regimens due to
their longer half lives [5]. A high proportion (60%) of
patients on a Pl-based regimen in this cohort may
have required a greater power to detect a statistically sig-
nificant association between non-persistence and virologic
outcomes.

In analysis of factors associated with non-persistence,
high levels of addiction severity were associated with an
increased risk of non-persistence of 7 days or more.
Additionally, patients actively injecting drugs were more
like to have multiple episodes of non-persistence. This
study is the first to confirm the association of active drug
use and severity on non-persistence in patients receiving
DAART.

Previous studies have reported that active drug users are
at an increased risk of treatment interruptions [23], non-
adherence [24], and poor HIV treatment outcomes [21, 22].
Our findings that patients with high levels of addiction
severity and active use are at an increased risk of non-
persistence and recurrent episodes of treatment gaps are
consistent with existing literature, and therefore not sur-
prising. Because of the grave impact active drug use has on
adherence, persistence, and HIV outcomes, a substance
dependence treatment program must be considered as an
integral part of HIV treatment for active drug users.
Buprenorphine/naloxone integrated into HIV treatment
settings has shown promising results, and was associated
with improved HIV treatment outcomes among opioid-
dependent patients infected with HIV, especially those
treated for longer durations [35].

HIV-infected patients with substance use disorders fre-
quently have an underlying psychiatric disorder [36, 37].

Since depression has been linked to decreased adherence
and shorter survival as well as increased treatment inter-
ruptions [38], it is not surprising that patients with higher
levels of depressive symptoms were less persistent with
therapy. Incorporation of effective pharmacotherapy and
counseling, as has been shown among homeless persons
with HIV [39], in addition to treatment of active drug use,
would benefit patients triply diagnosed with HIV, sub-
stance use, and depression.

Finally, PI-based regimens were associated with
increased regimen persistence compared to NNRTI-based
regimens. This finding is also inconsistent with existing
literature that NNRTI-based regimens tend to be more
persistent than PI-based, triple-NRTI-based, or triple-class
regimens [40—43]. One explanation for these results is that
among drug users with high rates of non-adherence and
non-persistence, Pl-based regimens may yield favorable
treatment outcomes due to the shorter half-lives and higher
genetic barrier to resistance development of PIs compared
to NNRTIs; however, due to unavailability of data on
reasons explaining regimen non-persistence (i.e. regimen
modification), we cannot determine if this is in fact the case
in this study.

There are several important limitations to this study.
The study population was small, restricted to a single
inner-city community, and studied among those who
received antiretroviral therapy via direct observation.
This limits the generalizability of these findings. Fur-
thermore, the analyses presented here were not part of
preplanned analyses comparing randomized groups. As
such, the inferences made here must be considered as
tentative and hypothesis-generating rather than definitive.
Patients who dropped out were considered non-persistent
for the remaining duration of the study, although it is
possible that they resumed or continued therapy in a non-
research setting. Finally, pill-pocketing or non-adherence
to MEMS caps instructions, and associated bias in per-
sistence data cannot be excluded.

Further prospective studies are therefore needed to
better understand both patient and regimen persistence,
factors associated with them, and their impact on HIV
treatment outcomes.
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