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Abstract
Background and Objectives—National treatment guidelines state that polysubstance users,
including cocaine users, may not be appropriate candidates for office-based buprenorphine
treatment. However, data to support this recommendation are sparse and conflicting, and the
implications of this recommendation may include limiting the usefulness of buprenorphine
treatment, as cocaine use is common among opioid-dependent individuals seeking buprenorphine
treatment. We compared buprenorphine treatment outcomes (6-month treatment retention and self-
reported opioid use over 6 months) in opioid-dependent cocaine users versus non-users who
initiated buprenorphine treatment at an urban community health center.

Methods—We followed 87 participants over 6 months, collecting interview and medical record
data. We used logistic regression models to test whether baseline cocaine use was associated with
treatment retention and mixed effects non-linear models to test whether baseline cocaine use was
associated with self-reported opioid use.

Results—At baseline, 39.1% reported cocaine use. In all participants, self-reported opioid use
decreased from 89.7% to 27.4% over 6 months, and 6-month treatment retention was 54.5%. We
found no significant difference in 6-month treatment retention (AOR=1.56, 95%CI=0.58–4.17,
p=0.38) or self-reported opioid use (AOR=0.89, 95%CI=0.26–3.07, p=0.85) between cocaine
users and non-users.

Conclusions and Scientific Significance—This study demonstrates that buprenorphine
treatment retention is not worse in cocaine users than non-users, with clinically meaningful
improvements in self-reported opioid use. These findings suggest that opioid-dependent cocaine
users attain considerable benefits from office-based buprenorphine treatment and argue for the
inclusion of these patients in office-based buprenorphine treatment programs.

Background
Opioid addiction continues to be a growing problem in the U.S. 1–4. To address this
increasing need for opioid addiction treatment, the availability of buprenorphine treatment
has steadily improved over the last several years 5, 6. Expanded physician experience,
together with a growing body of clinical research on buprenorphine treatment, can now
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inform those elements of the original national treatment guidelines for buprenorphine
treatment that lacked a sufficient evidence base. For example, current guidelines state that
individuals who are using other non-opioid drugs (e.g., cocaine) may not be appropriate
candidates for office-based buprenorphine treatment7. However, data supporting this
recommendation are limited, despite polysubstance use, particularly cocaine use, being
common in opioid-dependent people seeking buprenorphine treatment in office-based
settings 8–14.

Few studies have specifically examined outcomes among opioid-dependent cocaine users
receiving office-based buprenorphine treatment 11, 12. Other studies that have not focused
primarily on cocaine use have examined general predictors of office-based buprenorphine
treatment outcomes, and have included cocaine as a potential risk factor for negative
outcomes 8–10, 14. Additional studies have examined buprenorphine treatment outcomes
among cocaine users in drug treatment settings, rather than office-based settings 15–17.
Findings from all these studies are somewhat conflicting—many demonstrate worse
treatment outcomes in cocaine users than non-users, while some demonstrate no difference.
It is not surprising that these studies did not consistently find poor treatment outcomes
among cocaine users, as these studies varied in terms of treatment settings, treatment
protocols (including how ongoing drug use is handled), patient populations, and definitions
of outcomes.

Compared with studies that examined outcomes in opioid-dependent cocaine users receiving
buprenorphine treatment, studies that examined outcomes in opioid-dependent cocaine users
receiving methadone maintenance treatment have reported more consistent results. These
latter studies reveal consistently poorer treatment outcomes among cocaine users than non-
users, including poorer treatment retention and higher rates of opioid use 18–25. Given the
differences between methadone treatment and buprenorphine treatment in terms of patient
populations and treatment delivery, extrapolations of treatment outcomes observed in
opioid-dependent cocaine users receiving methadone treatment to opioid-dependent cocaine
users receiving office-based buprenorphine treatment may not be appropriate.

To examine whether cocaine use is associated with buprenorphine treatment outcomes in
opioid-dependent individuals, we compared treatment retention and opioid use in cocaine
users versus non-users who initiated office-based buprenorphine treatment. We
hypothesized that compared to non-users, cocaine users would have poorer treatment
retention and higher rates of opioid use.

Methods
We conducted an analysis of a longitudinal cohort study of opioid-dependent individuals
who initiated buprenorphine treatment at an urban community health center. Original study
aims were to identify factors that predict positive treatment outcomes in participants
receiving office-based buprenorphine treatment that was integrated into primary care.
Participants were followed for six months, and data collection included interviews and
medical record extraction.

Setting
The study was conducted in a Bronx community health center from November 2004 to
December 2009, immediately after a buprenorphine treatment program was established. (For
details about the buprenorphine treatment program, see Cunningham et al.10). Briefly, six
general internists work closely with a clinical pharmacologist to provide buprenorphine
treatment in the context of general primary care medicine. No substance abuse counselors or
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support groups are available at the health center, but, two social workers are available to all
health center patients, including those who received buprenorphine treatment.

If there is evidence of ongoing drug use despite buprenorphine treatment (e.g. repeatedly
positive urine toxicology tests) or repeated problems with adherence to scheduled visits,
physicians typically intensify treatment through more frequent visits and/or referrals for
psychosocial support. For example, instead of monthly visits that typically occur when
patients are in the maintenance phase of treatment, physicians may require visits every 1–2
weeks. Additionally, physicians may require patients to participate in off-site self-help
groups, outpatient substance abuse treatment programs or psychiatric treatment. Termination
of treatment typically occurs if there are known instances of buprenorphine diversion,
refusal to accept or follow through with treatment intensification, or abusive behavior
towards clinical staff.

Participants
Original study eligibility criteria included: 1) newly initiating buprenorphine treatment at the
health center (defined as transferred from a hospital, rehabilitation, or detoxification facility
within 7 days of starting buprenorphine medication or no prescribed buprenorphine in the
previous 30 days), 2) HIV infection, and 3) English fluency. After securing additional
funding, the last two criteria were revised in January 2007 to include participants who were
HIV-positive or HIV-negative, and fluent in English or Spanish. To receive buprenorphine
treatment at the health center, participants had to be at least 18 years old, dependent on
opioids (per DSM-IV criteria 26), and insured by a health plan accepted at the health center
or willing to pay for treatment on a sliding scale fee. Consistent with national guidelines 7,
participants were excluded from receiving buprenorphine treatment if they were: 1)
hypersensitive to buprenorphine or naloxone, 2) pregnant, 3) alcohol dependent (per DSM-
IV criteria 26), 4) benzodiazepine dependent (per DSM-IV criteria 26), 5) with transaminase
levels greater than five times normal, 6) known to have severe, untreated psychiatric illness,
and 7) taking more than 60 mg of methadone daily in the past month. There was no
treatment exclusion criterion related to cocaine use.

The study was registered in clinicaltrials.gov and was approved by the medical center’s
institutional review board.

Data Collection
Participants were interviewed by a research assistant at baseline (prior to initiating
buprenorphine treatment at the health center), and 1, 3, and 6 months. Interviews lasted 45–
60 minutes and occurred in a private room at the health center. Interviews were conducted
using audio computer-assisted self-interview (ACASI) technology in which questions were
displayed on a computer while an audio recording of the question was played. Participants
entered responses directly on the computer, which may result in more accurate reporting of
sensitive behavior than other survey methods 27. Participants received $15 travel
reimbursement for each interview. (See below for a description of interview questions.)

At the 6-month follow-up period, visit and prescription data were extracted from electronic
medical records. Because urine toxicology tests are routinely collected as part of
buprenorphine treatment at the health center, results of these tests were also available in
medical records. However, because urine toxicology tests were conducted for clinical care
rather than research, they were not collected in a standardized manner for all study
participants. For example, patients who are retained in treatment or have more frequent
visits are more likely to have a larger number of toxicology tests than those who drop out of
treatment or have less frequent visits. Because of the great potential for bias in how urine
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toxicology testing was conducted among study participants, results of urine toxicology tests
were not used in this analysis.

Dependent variables
Our two primary outcomes were buprenorphine treatment retention and self-reported opioid
use. Treatment retention was examined 1, 3, and 6 months after participants initiated
buprenorphine treatment. Participants were categorized as retained in treatment if they had
either a medical visit or active buprenorphine prescription between day 30–60 for 1-month
retention, between day 90–120 for 3-month retention, and between day 180–210 for 6-
month retention. To be retained in treatment at 3 months, participants also had to be retained
at 1 month, and to be retained in treatment at 6 months, participants had to be retained at
both 1 and 3 months. All retention data were from medical records.

Self-reported opioid use was defined as self-report of any heroin, methadone (prescribed or
non-prescribed), or opioid analgesic (prescribed or non-prescribed) use in the 30-day period
prior to each interview during the 6-month follow-up period (at 1, 3, and 6 months). As
mentioned above, urine toxicology tests were not used in the outcome measure.

Independent variable
Our main independent variable was cocaine use at baseline, defined as self-reported cocaine
use in the 30-day period prior to the baseline interview. For this analysis, we focused on
cocaine use at baseline (prior to initiating buprenorphine treatment), because at baseline (the
time of clinical presentation) physicians in office-based settings make the important decision
of whether they will offer buprenorphine treatment.

Other variables
Additional covariates collected via interviews included: age (continuous); gender (male,
female); race/ethnicity (Hispanic, non-Hispanic black, non-Hispanic other); education (less
than a high school diploma or GED, at least a high school diploma or GED); employment
(employed, unemployed); housing status (stably housed defined as reporting living in an
apartment or home, unstably housed defined as living in any other situation); history of
incarceration for three or more days (yes, no); substance use in the 30 days prior to baseline
(heroin; methadone; opioid analgesics; cocaine; sedatives, hypnotics, or tranquillizers); ever
injected drugs (yes, no); and depressive symptoms (score of ≥16 from the Center for
Epidemiologic Studies, Depression [CESD]28; score of <16 on the CESD). Demographic
questions were from a buprenorphine/HIV multi-site study 29, and substance use questions
were from the Addiction Severity Index (ASI) 30.

Data Analysis
Buprenorphine treatment retention and cocaine use—We first conducted simple
chi square tests of those retained in treatment at 1, 3, and 6 months by baseline cocaine use.
We then used logistic regression models to test whether baseline cocaine use was associated
with 6-month treatment retention while adjusting for potential confounders. Confounding
variables included in the full model were those that differed (p<0.20) between cocaine users
and non-users (age, baseline opioid analgesic use, and history of incarceration).

Self-reported opioid use and cocaine use—We used mixed effects non-linear models
to test whether baseline cocaine use was associated with self-reported opioid use over the 6
month follow-up period (measured at 1, 3, and 6 months) while adjusting for baseline opioid
use, time, and potential confounders. Confounding variables included in the full model were
those that differed (p<0.20) between cocaine users and non-users. Age, baseline opioid
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analgesic use, and history of incarceration all met this criterion, but baseline opioid
analgesic use was not included in the full model due to collinearity.

Results
Participant characteristics

Of the 114 screened and eligible participants, 108 (94.7%) enrolled in the study. Of these, 3
withdrew from the study, 14 never initiated buprenorphine treatment, and 4 had no follow-
up interviews. Thus, 87 participants are included in this analysis. From these 87 participants,
75 (86.2%) interviews were conducted at 1 month, 79 (90.8%) at 3 months, and 73 (83.9%)
at 6 months.

Participants’ mean age was 43.5 years at baseline, and most were men (73.6%), Hispanic
(73.2%), unemployed (69.0%), unstably housed (60.9%), with histories of incarceration
(69.0%) and with histories of injection drug use (50.6%) (see Table). Regarding baseline
opioid use (use within the 30-day period prior to the baseline interview), 67.8% reported
using heroin, 52.9% methadone, and 26.4% opioid analgesics.

At baseline, 39.1% reported cocaine use prior to initiating buprenorphine treatment, ranging
from using cocaine 1–25 days, with a median of 5 days in the previous 30 days. When
examining sociodemographic and clinical characteristics, cocaine users versus non-users
were younger (mean age in years ± SD: 40.5 ± 8.8 vs. 45.5 ± 8.7, p<0.05) and more likely to
use opioid analgesics (44.1% vs. 15.1%, p<0.05). Over time, among all participants, cocaine
use decreased significantly from 39.1% reporting cocaine use at baseline, to 33.3% at 1
month, 19.0% at 3 months, and 12.3% at 6 months (p<0.001 for trend test). Of the 53
participants without baseline cocaine use, only 4 (7.5%) reported cocaine use during the 6-
month follow-up period after initiating buprenorphine treatment.

Buprenorphine treatment retention
Among all participants, treatment retention at 1, 3, and 6 months was 92.0%, 69.0% and
54.0%, respectively. There was no significant difference in treatment retention by cocaine
use; 6-month treatment retention for cocaine users versus non-users was 58.8% vs. 50.9%
(odds ratio [OR]=1.38, 95% Confidence Interval [CI]=0.58–3.28, p=0.47) (see Figure 1). In
our model adjusted for age, baseline opioid analgesic use, and history of incarceration, this
finding was unchanged (adjusted odds ratio [AOR]=1.56, 95%CI=0.58–4.17, p=0.38).

Self-reported Opioid use
Among all participants, self-reported opioid use decreased over time from 89.7% at baseline
to 41.9% at 1 month, 32.9% at 3 months, and 27.4 % at 6 months. Similar patterns of
consistent reductions in self-reported opioid use were observed in cocaine users and non-
users (see Figure 2). There was no significant difference in self-reported opioid use in
cocaine users versus non-users before adjusting for confounders (OR=0.90, 95%CI=0.28–
2.92, p=0.87) or after adjusting for age and history of incarceration (AOR=0.89,
95%CI=0.26–3.07, p=0.85).

Discussion
In our study of opioid-dependent participants who initiated office-based buprenorphine
treatment in the Bronx, nearly 40% of participants reported using cocaine at the time they
were seeking buprenorphine treatment. We found no significant difference in buprenorphine
treatment retention or self-reported opioid use between cocaine users and non-users.
Additionally, cocaine use significantly decreased over time.

Cunningham et al. Page 5

Am J Addict. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Guidelines from the Center for Substance Abuse Treatment state that polysubstance users,
including cocaine users, many not be good candidates for receiving office-based
buprenorphine treatment 7. This is important because cocaine use is common in patients
seeking office-based buprenorphine treatment 8–14. Our study and others’ have demonstrated
that 24–66% of patients who received office-based buprenorphine treatment were cocaine
users. Despite this, few studies have specifically examined how cocaine use is associated
with outcomes in office-based buprenorphine treatment settings. The issues of whether or
how to offer buprenorphine treatment to cocaine users is important and clinically relevant.

While other studies address the question of the potential impact of cocaine use on
buprenorphine treatment, ours is one of few studies to specifically examine how cocaine use
is associated with buprenorphine treatment outcomes in a “real world” office-based setting
without a select patient population, intensive clinical protocols, or treatment discontinuation
for evidence of ongoing drug use. In one study of HIV-infected patients only, no difference
in 12-month buprenorphine treatment retention occurred between cocaine users versus non-
users (48.7% vs. 49.0%); however, higher self-reported opioid use was significantly
different between cocaine users versus non-users (OR=1.43)11. Although that multi-site
study occurred in several real world HIV primary care settings, substantial differences
between HIV-positive and –negative opioid-dependent populations may influence treatment
outcomes. Another study in an office-based setting found lower treatment retention and
higher opioid use in cocaine users than non-users 12, but this study excluded cocaine-
dependent individuals, had strict clinical protocols (e.g. visits 1–3 times per week), and
discharged patients for ongoing drug use. Thus, it is difficult to extrapolate those findings to
more general patient populations and less intensive treatment protocols that are likely to be
common with office-based buprenorphine treatment. Two studies that had general patient
populations and did not have strict clinical protocols examined general predictors of
outcomes with office-based buprenorphine treatment, including cocaine use. Similar to our
study, these two studies found no differences in treatment outcomes between cocaine users
and non-users 8, 9. Finally, our findings of a reduction in self-reported opioid use in cocaine
users from 94% to 27% and 6-month treatment retention of 59% are consistent with studies
in which cocaine users received buprenorphine treated in drug treatment settings 17, 31–33.

The findings from our study conflict with what would be expected based on several studies
conducted in methadone maintenance treatment settings that demonstrate worse retention
and/or higher risk of opioid use in cocaine users than non-users 18–25, 34. However, we note
that there are substantial differences between methadone and buprenorphine in treatment
delivery, regulations, and patient populations that might explain these differences. Although
this question of the impact of cocaine use on opioid addiction treatment outcomes with
buprenorphine versus methadone is important, this is challenging to study given these
fundamental differences between treatment options.

Because cocaine use is common among people seeking opioid addiction treatment, it is
important to further study how treatment outcomes among cocaine users receiving opioid
addiction treatment can be optimized. Based on our findings and others’, providing
buprenorphine treatment to cocaine users in office-based settings can lead to substantial and
clinically meaningful improvements in opioid addiction.

Our study has limitations. One of our outcomes, opioid use, relied on self report which may
not accurately portray ongoing substance use and is subject to recall bias. However, our
other main outcome, treatment retention, relied on objective data from medical records, and
findings were consistent with both outcomes. Our study was limited to one clinical site;
thus, our findings may not be generalizable to other populations. We acknowledge that our
small sample of 87 participants limited our power to detect significant differences between
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cocaine users and non-users. However, because our observed difference was in the opposite
direction of what was expected (AOR of retention in treatment for cocaine users vs. non-
users was 1.56), we believe that our negative finding is unlikely to be due to limited power.

In conclusion, among opioid-dependent individuals seeking office-based buprenorphine
treatment in the Bronx, cocaine use was common. Our study demonstrated no significant
difference in treatment outcomes in cocaine users versus non-users. These findings suggest
that opioid-dependent cocaine users attain considerable benefits from office-based
buprenorphine treatment and argue for the inclusion of these patients in office-based
buprenorphine treatment programs.
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Figure 1.
Buprenorphine treatment retention by baseline cocaine use
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Figure 2.
Self-reported opioid use among participants who initiated buprenorphine treatment by
baseline cocaine use
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Table

Characteristics associated with baseline cocaine use among participants receiving buprenorphine treatment

Sociodemographic characteristics Total N=87 n (%)
Baseline cocaine users N=34 of 87 n

(%)
Baseline cocaine non-users N=53 of

87 n (%)

Age (mean years ± SD) 43.5 ± 9.0 40.5 ± 8.8* 45.5 ± 8.7

Male 64 (73.6) 26 (76.5) 38 (71.1)

Race/ethnicity1

 Hispanic 60 (73.2) 23 (69.7) 37 (75.5)

 Non-Hispanic black 19 (23.2) 9 (27.3) 10 (20.4)

 Non-Hispanic other 3 (3.7) 1 (3.0) 2 (4.1)

English fluency 53 (60.9) 18 (52.9) 35 (66.0)

High school diploma or GED 57 (65.5) 21 (61.7) 36 (67.9)

Employed 27 (31.0) 10 (29.4) 17 (32.1)

Stably housed 34 (39.1) 12 (35.3) 22 (41.5)

Married 26 (30.0) 9 (26.5) 17 (32.1)

Ever incarcerated 60 (69.0) 27 (79.4)** 33 (62.3)

Clinical characteristics

Recent self-reported drug use2

 Heroin 59 (76.8) 27 (79.4) 32 (60.4)

 Methadone 46 (52.9) 17 (50.0) 29 (54.7)

 Opioid analgesics 23 (26.4) 15 (44.1)* 8 (15.1)

 Sedatives 13 (14.9) 5 (14.7) 8 (15.1)

Ever injected drugs 44 (50.6) 20 (58.8) 24 (45.3)

CESD ≥16 55 (63.2) 20 (58.8) 35 (66.0)

HIV-infected 26 (29.9) 11 (32.4) 15 (28.3)

Note: Column percentages are presented. CESD=Center for Epidemiology Studies, Depression (Radloff, 1977)

1
Race/ethnicity data are missing for 5 participants.

2
Recent self-reported drug use is defined as self-reported use of the drug within 30 days prior to study enrollment.

*
p<0.05

**
p<0.20
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