
Abstract. – OBJECTIVE: We aim to examine
predictors of opiate abstinence status 3 months
after the end of buprenorphine/naloxone treat-
ment for opioid-dependent participants.

PATIENTS AND METHODS: Participants (n=
516, age > 15 years) received buprenorphine/
naloxone treatment for 4 weeks and then ran-
domly assigned to undergo dose tapering over
either 7 days or 28 days. Bivariate analysis was
performed to identify possible predictors of suc-
cessful opiate abstinence outome (p-value <
0.10). Logistic regression analysis with back-
ward stepwise selection was, then, performed to
produce final model containing independent pre-
dictors at p-value < 0.05.

RESULTS: Bivariate analysis identified several
possible predictors including: opioid and drug
urine tests result at the end taper; employment
status, family problems, and alcohol use do-
mains of addiction severity index (ASI) score;
and clinical opiate withdrawal scale (COWS) at
the end of stabilization. Final predictor list iden-
tified by logistic regression include: ASI score
for family and alcohol problems, COWS at the
end of stabilization and opiate urine test at the
end of taper.

CONCLUSIONS: Participants presenting with
a negative urine test for opiate, more severe al-
cohol, more severe family problems, or more
symptoms of opiate withdrawal at the end of sta-
bilization were more likely to have a successful
opiate abstinence.
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Introduction

The use and abuse of opioids, including heroin
and prescription pain medication, are an endur-
ing public health problem. For example, in 2010,
24-35 million adults aged between 15 and 64
years used an illicit opiate worldwide1. In the
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United States, results of the 2011 National Sur-
vey on Drug Use and Health (NSDUH) showed
that an estimated 22.5 million Americans aged 12
or older were current or past month illicit drug
users. The survey showed that 281,000 Ameri-
cans aged 12 or older used heroin in 20112.

One of the frequently used FDA-approved
pharmacotherapies for opioid dependence, sec-
ond to methadone, is buprenorphine3. Buprenor-
phine has many features that make it an excellent
agent to facilitate detoxification from illicit opi-
oids and abused prescription opioids. Since
buprenorphine is a partial mu opiate receptor ag-
onist, it is associated with a low frequency of res-
piratory depression when increased doses of
buprenorphine are used4. Second, using
buprenorphine does not usually result in over-
dose4. Finally, interdosing interval of buprenor-
phine can be extended by doubling or tripling the
dose without causing toxicity. This feature can be
attributed to the fact that larger doses do not en-
hance buprenorphine’s agonist activity, but they
do extend its duration of action5.

Studies of predictors of outcome for buprenor-
phine treatment evaluated outcome at various
endpoints. Dreifuss et al6 examined several par-
ticipants characteristics as possible predictors of
successful outcome at the end of a 12 week
buprenorphine/naloxone treatment. Another re-
search group7 explored various predictors of suc-
cessful outcome at the end of a 13 day buprenor-
phine/naloxone or clonidine regimen. Recently,
Hillhouse et al8 examined participant characteris-
tics associated with success at the end of a 4
week stabilization with buprenorphine. Despite
the fact that these investigations identified sever-
al participant characteristics as possible predic-
tors for a successful opiate abstinence outcome,
they examined the outcome immediately the end
of the treatment. These studies did not explore
possible predictors for long term outcome.
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one; having an acute severe psychiatric condition
in need of immediate treatment; having depen-
dence on alcohol, other depressants, or stimu-
lants, requiring immediate medical attention;
having a current pattern of benzodiazepine use;
having participated in an investigational drug
study, including buprenorphine, within the past
30 days prior to screening; have had methadone
or levo-alpha acetyl methadol (LAAM) mainte-
nance or detoxification within 30 days of enroll-
ment; having a pending legal action that could
prohibit or interfere with participation; being un-
able to remain in area for the duration of treat-
ment; being pregnant, lactating, or planning to
become pregnant; having a positive urine sample
for methadone and benzodiazepine immediately
preceding buprenorphine/naloxone induction; or
seeking long-term (greater than 2 months) opiate
maintenance treatment (see Ling et al, 2009 for
further details).

Treatments
After screening and baseline assessments, pa-

tients received a three-day buprenorphine/
naloxone induction and a 25-day buprenor-
phine/naloxone stabilization, (total 28 day stabi-
lization phase). During the first three weeks of
stabilization phase the dosing was flexible. The
study physician may adjust the participant’s
buprenorphine dose in increments of 8 mg. The
maximum allowable buprenorphine dose was 24
mg per day, and the minimum allowable
buprenorphine dose was 8 mg per day. In the fi-
nal week of the stabilization phase, participants
were on a stable dose of 8 mg, 16 mg, or 24 mg
of buprenorphine.

Following stabilization phase, participants
were randomly assigned in a 1:1 ratio to one of
two buprenorphine/naloxone tapering regimens:
the 7-day or 28-day taper schedule. For each ta-
pering group, the dose taper schedule was deter-
mined by the dose stratification on the last day of
stabilization phase.

Measures
The Addiction Severity Index (ASI) is a stan-

dardized to evaluate severity profiles in several
areas commonly affected by substance abuse10.
The ASI covers the following domains: medical,
family/social employment/support, drug and al-
cohol use, legal, and psychiatric. In the present
analysis, the score of each domain of ASI was
tested as a possible predictor separately. ASI
scores were calculated as described previously11.

It has been demonstrated that stopping
buprenorphine had negative effects on the suc-
cess rate of opiate abstinence9. In other words, a
significant proportion of participants with a suc-
cessful opiate outcome at the end of buprenor-
phine treatment had an opioid-positive urine test
results at a subsequent follow-up visit. Ling et
al9 reported a percentage of 37% having an opi-
oid-negative test result at the end of taper (after
a 4-week stabilization with buprenorphine)
compared to 13% at 3-month post taper follow-
up visit.

Given the risk of opiate abstinence failure after
stopping buprenorphine treatment, there is a need
to consider opiate abstinence status at subsequent
follow-up visits as a part of successful treatment
outcome. The current work, thus, examined data
from Clinical Trials Network (CTN, a branch of
the US National Institute on Drug Abuse) to
identify participant characteristics associated
with successful opiate abstinence at 3-month post
taper (after a 4-week stabilization with buprenor-
phine).

Patients and Methods

Main Study Objectives and Design
The primary objectives of this clinical study

was to compare the relative advantage of two
rates of buprenorphine/naloxone tapering fol-
lowing a four week of flexible dose stabiliza-
tion, as reflected by the proportion of partici-
pants providing opiate free urines at the end of
the taper regimen. Following brief buprenor-
phine/naloxone treatment, consisting of 3 days
of induction, 25 days stabilization, and patients
were randomized to undergo dose tapering over
either 7 days or 28 days. After completing dose
tapering, participants were followed for 3
months. The primary objective was addressed
by Ling et al9. The author concluded that taper-
ing buprenorphine dose tapering over 28 days
did not provide apparent advantages compared
to tapering over 7 days.

Study Population
Patients met DSM-IV criteria for current opi-

oid dependence, were at least 15 years old and
seeking treatment for opioid dependence. Key
exclusion criteria included any of the following:
having a medical condition that would make par-
ticipation medically hazardous; having a known
allergy or sensitivity to buprenorphine or nalox-



The data obtained to calculate the ASI were
about problem behavior within the previous 30
days. ASI was administered at screening.

The Clinical Opiate Withdrawal Scale
(COWS) is an 11-item interviewer administered
questionnaire of observable signs and symptoms
opiate withdrawal12. COWS was evaluated at
screening, at the end of stabilization phase, and
at the end of dose tapering phase.

The Adjective Rating Scale for Withdrawal
(ARSW) is a 16-item questionnaire of signs and
symptoms opiate withdrawal13,14. Each item is
rated from 0 (none) to 9 (severe) by the study
subject, and is based on his or her subjective
withdrawal discomfort15. ARSW questionnaire
was completed by the participant at screening, at
the end of stabilization phase, and at the end of
dose tapering phase.

Visual Analog Scales (VAS) is a 3-item self-
report measure that assesses the degree to which
the participant experiences any craving for opi-
ates, the severity of withdrawal symptoms, and
the extent to which the study medication helps to
alleviate cravings (if applicable). Each item is
rated from 0 (not at all) to 100 (extremely) by the
participant. In the present analysis, the average
score of the 3 items was examined as a predictor
of the outcome. VAS questionnaire was complet-
ed by the participant at screening, at the end of
stabilization phase, and at the end of dose taper-
ing phase.

Dosing information. Buprenorphine dose at
the end of stabilization phase was evaluated as
potential predictors of response.

Demographic characteristics. Demographic in-
formation assembled included age, gender, ethnic-
ity, employment, and marital status. Demographic
characteristics were collected at screening.

Toxicology testing was conducted qualitatively
for the following: morphine, methadone, oxycon-
tin, cocaine, amphetamines, barbiturates, benzo-
diazepines, methamphetamines, phencyclidine
(PCP), marijuana, and tri-cyclic antidepressants.
The results of urine drug toxicology at the end of
taper were investigated as a predictor of the out-
come.

Outcome Measure
Opiate abstinence was the primary treatment

outcome and was defined based on opiate urine
test result and participant retention. Successful
abstinence outcome defined as being “present” at
3 months post taper follow-up visit and the ab-
sence of opioids according to the urine toxicolo-

gy assessment. Based on these criteria, partici-
pants who did not attend the 3 months post taper
visit or had a positive urine test for opiates were
not considered successful abstinence outcome.

Statistical Analysis
To identify subject characteristics associated

with successful abstinence outcome, the relation-
ship between subject characteristics and opiate ab-
stinence status at 3-month post taper was explored.
First, bivariate analyses compared patients who
with successful abstinence outcome to those who
were not successful. Continuous variables were as-
sessed with independent t-tests, and categorical
variables with chi-square tests. Second, participant
characteristics identified in the first step as being
statistically significant (p < 0.10) were included in
a logistic model. Backward stepwise selection was
used to refine the model with a threshold p value of
0.05 for including variables in the final predictive
model. The statistical analysis was conducted by
using R software (version 2.15.2; http://cran.r-pro-
ject.org).

Data Source
The information reported here results from

secondary analyses of data from clinical trials
conducted as part of the National Drug Abuse
Treatment Clinical Trials Network (CTN) spon-
sored by National Institute on Drug Abuse (NI-
DA). Specifically, data from CTN-0003 (Study
title: Suboxone (Buprenorphine/Naloxone) Ta-
per: A Comparison of Two Schedules) were in-
cluded. CTN databases and information are
available at “www.ctndatashare.org”.

Results

Study Sample Characteristics
The age range was 18.3 to 71.1 years with a

sample mean of 35.9 years (standard deviation
[SD], 10.5); 70% were White, 11% were African
American, 7% were Hispanic, 9% were Multira-
cial, and 3% were of another race; 33% were fe-
males, and 67% were males. Regarding the mari-
tal status, 24% were married, 51% were never
married, 17% were divorced, 6% were separated,
and 2% were widowed.

Dosing and Dose Tapering Summary
During the last week of stabilization phase,

8% of participants received a buprenorphine dose
of 8 mg, 29% of patients received a buprenor-
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Urine negative Urine positive
at 3 months post taper at 3 months post taper

Variable Subclass n (%) n (%) p value1,2

Race White 55 (74.3%) 311 (70.5%) 0.655
African American 9 (12.2%) 47 (10.7%)
Hispanic 5 (6.8%) 30 (6.8%)
Multiracial 3 (9.5%) 42 (9.5%)
Another race 2 (2.5%) 11 (2.5%)

Marital status Married 22 (29.3%) 103 (23.4%) 0.282
Never married 33 (44.0%) 233 (52.8%)
Divorced 14 (18.7%) 73 (16.6%)
Separated 3 (4.0%) 26 (5.9%)
Widowed 3 (4.0%) 6 (1.4%)

Gender Female 27 (36.0%) 142 (32.2%) 0.606
Male 48 (64.0%) 299 (67.8%)

Taper group 7 days taper 34 (45.3%) 221 (50.1%) 0.523
28 days taper 41 (54.7%) 220 (49.9%)

Stabilization 8 mg 7 (9.6%) 33 (7.6%) 0.116
buprenorphine 16 mg 28 (38.4%) 121 (27.8%)
dose 24 mg 38 (52.1%) 282 (64.7%)

Opioid urine test Positive 25 (33.3%) 301 (68.3%) < 0.001
result at the Negative 50 (66.7%) 140 (31.7%)
end taper

Drug urine test Positive 52 (69.3%) 355 (80.5%) 0.042
result at the Negative 23 (30.7%) 86 (19.5%)
end taper

Table I. Bivariate comparisons of categorical predictors with opiate urine tests results 3 months post taper.

1p-value was calculated using chi-squared test; 2p-value in bold indicate statistical significance (α < 0.1).
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The results of test of association (i.e. Student’s t
test) for continuous participant characteristics were
summarized in Table II. There was no apparent
correlation (p = 0.306) between age and abstinence
outcome. Among the examined ASI domains (at
screening) the following items were associated
with outcome: employment (p-value = 0.085), al-
cohol use (p-value = 0.032) and Family/social (p-
value = 0.098). Visual analog scales were not asso-
ciated with outcome at any of the examined time
points: screening, end of stabilization, and end of
taper. Among the explored COWS values, COWS
at the end of stabilization showed a significant cor-
relation (p ≤ 0.001) with abstinence outcome.
However, COWS result at screening and end of ta-
per were not associated with outcome. ARSW was
also examined at three time points: screening, end
of stabilization and end of taper. The values of AR-
SW at the three explored time points were not cor-
related with abstinence outcome.

Predictors of Successful Outcome:
Logistic Regression Analysis

Logistic regression determined the predictors
of abstinence status 3 months post taper. Opioid

phine dose of 16 mg, and 63% of participants re-
ceived a buprenorphine dose of 24 mg. Regard-
ing buprenorphine dose tapering schedule,
buprenorphine dose was tapered over 7 days in
49% of participants and over 28 days in 51% of
participants.

Predictors of Successful Outcome:
Bivariate Analysis

Preliminary tests of associations between vari-
ous patients’ characteristics and abstinence out-
come were summarized in Tables I and II. Table I
summarized the results of test of association (i.e.
chi-squared) for categorical participant character-
istics. There was no apparent association be-
tween gender, race or marital status and absti-
nence outcome. Neither study taper group (7 vs.
28 days taper) nor stabilization dose of buprenor-
phine was associated with abstinence outcome.
However, opioid and drug urine tests at the end
of taper were correlated with outcome. Having
opioid positive urine at the end of taper (p <
0.001) and having drug positive urine at the end
of taper (p = 0.042) were associated with lower
rates of successful abstinence outcome.
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Urine negative Urine positive
at 3 months post taper at 3 months post taper

Variable Subclass mean (SD) mean (SD) p value1,2

Age 37.0 (9.7) 35.7 (10.6) 0.306
The Addiction Medical 0.202 (0.33) 0.149 (0.15) 0.188
Severity Index Employment 0.435 (0.34) 0.507 (0.30) 0.085
(ASI) at screening3 Drug use 0.308 (0.04) 0.304 (0.05) 0.462

Alcohol use 0.087 (0.13) 0.053 (0.10) 0.032
Legal 0.037 (0.11) 0.053 (0.14) 0.251
Family/social 0.180 (0.22) 0.135 (0.20) 0.098
Psychiatric 0.204 (0.21) 0.182 (0.20) 0.389

Visual Analog Screening 56.7 (23) 58.3 (21) 0.560
Scales (VAS)4 End of stabilization 34.3 (9.4) 35.3 (10) 0.389

End of taper 36.3 (19) 39.3 (19) 0.252
Clinical Opiate Screening 8.71 (4.2) 8.62 (3.7) 0.873
Withdrawal Scale End of stabilization 0.560 (0.83) 1.03 (1.4) < 0.001
(COWS)5 End of taper 2.81 (4.0) 2.62 (3.1) 0.717

Adjective Rating Scale Screening 64.5 (31) 62.3 (32) 0.573
for Withdrawal End of stabilization 8.52 (11) 11.0 (16) 0.105
(ARSW)6 End of taper 21.1 (29) 19.9 (25) 0.762

Table II. Bivariate comparisons of continuous predictors with opiate urine tests results 3 months post taper.

1p-value was calculated using Student t test; 2p-value in bold indicate statistical significance (α < 0.1); 3Maximum possible to-
tal score for ASI is 1 for each subclass; 4Maximum possible total score for VAS is 1 100; 5Maximum possible total score for
COWS is 48; 6Maximum possible total score for ARSW is 144.

Predictor Odds ratio 95% confidence interval

Opioid negative urine test result at the end taper 4.29 2.55-7.41
ASI: Alcohol use status at screening1 11.3 1.39-80.7
ASI: Family/social status at screening1 3.29 1.002-10.6
COWS score at the end of stabilization1 0.677 0.498-0.880

Table III. Logistic regression results: predictors of opiate abstinence outcome 3 months post taper.

1The odds ratio for ASI-acohol use status, ASI-employment status, and COWS score at screening were adjusted to show the in-
creased likelihood of success for an increase of there value of 1 unit; 2The exact lower limit of the odds ratio is more than one
(1.001).
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crease in the odds of having a successful opiate
abstinence outcome. Similarly, a one unit in-
crease in the value of family/social status (ASI
score) at screening is associated with a 3.3 fold
increase in the odds having a negative urine test
result 3 months post taper. These values were
calculated after adjusting for other significant
predictors in the final logistic regression model.

Finally, controlling for opioid urine test result
at the end of taper, alcohol use status (ASI score)
at screening, and family/social status (ASI score)
at screening, a one unite increase in COWS score
at the end of stabilization results in 1.48 increase
in the odds having a positive opioid urine test re-
sult 3 months post taper.

urine test result at the end of taper, alcohol use
status (ASI score) at screening, family/social sta-
tus (ASI score) at screening, and COWS score at
the end of stabilization were significant predic-
tors of abstinence outcome. The results are sum-
marized in Table III.

Adjusting for other predictors included in the
final logistic regression model, the odds of hav-
ing a successful outcome for a participant with
a negative opioid urine test result at the end of
taper is 4.3 times that of a participant who had
a positive opioid urine test result at the end of
taper.

A one unit increase in the value of alcohol use
status (ASI score) is associated with 11.3 fold in-
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outcomes compared to participants with lower
levels of withdrawal. This result is consistent
with previous reports. For example, Rounsaville
et al18 reported that participants with more severe
withdrawal had worse clinical outcomes in opi-
oid dependence treatment than those with less se-
vere withdrawal.

There are several limitations of the present
analysis19. The first is that, the definition of a
successful outcome is being present at the end of
the study (i.e. three months post taper) and pro-
viding a urine sample negative for opiates. This
implies that individuals who failed to attend the
last office visit were not considered as successful
outcome20,22. One could argue that participants
who failed to finish the study should be excluded
from the study. However, this could result in dif-
ferent findings and conclusions. Additionally, the
present criteria for successful outcome are con-
sistent with several previous reports that present-
ed several possible predictors of opiate absti-
nence7,8,23. As a result, it would be more intuitive
to compare the results of the present analysis to
earlier reports.

Another potential limitation is the narrow
range of observed continuous predictors. For ex-
ample, COWS values at the end of stabilization.
COWS values at the end of stabilization ranged
between 0 and 8 and the difference between sub-
jects with successful abstinence outcome and
those without successful abstinence outcome is
0.47 (Table II). This finding makes the validity of
extrapolation to the maximum range of COWS of
100 questionable.

The primary study investigated the effects of
tapering duration after buprenorphine stabiliza-
tion9. The comparison between 7 and 28 days ta-
per regimen revealed that there was no signifi-
cant difference in opioid-free urine test at the end
of taper9. Further analysis of subject characteris-
tics identified several predictors of opiate absti-
nence outcome at the end of stabilization period
including: non-daily opioid use for the past 30
days at baseline, previous drug abuse treatment,
and marital status8.

Conclusions

The present study has contributed new and im-
portant clinical informations on participant char-
acteristics that were linked to lower rates of opi-
ate abstinence 3 months post taper. Patients pre-

Discussion

This report presents new information on opi-
oid-dependent patients characteristics associated
with successful abstinence 3-month post taper
(after a 4-week stabilization with buprenor-
phine). For example, the results show the delete-
rious effect of having opioid positive urine at the
end of taper on opioid abstinence status 3 months
post taper. The present analysis also illuminates
the importance of monitoring addiction severity
and opioid withdrawal intensity. In other words,
two measures of ASI (alcohol use and family/so-
cial status) at screening and one measure of opi-
ate withdrawal (COWS) at stabilization phase
were identified as predictors of opiate abstinence
status 3 months post taper.

Comparing opiate long term abstinence status
to the opiate abstinence status at the end of
buprenorphine treatment shed some light on two
observations. First, the rate of abstinence (mea-
sured by opioid urine test) declined from 37% at
the end of taper to 15% three months post taper.
This illuminates the motivation behind the pre-
sent analysis that is about 74% (Table II) of par-
ticipants with successful opiate abstinence status
at the end of taper have been classified as unsuc-
cessful opiate abstinence 3 month later. Second,
opioid urine test result (at the end of dose taper)
was identified as a strong predictor of outcome 3
months post taper. Previous drug use in general,
and opiate use in particular, have previously
been associated with poorer opioid withdrawal
outcome8.

In contrary to previous studies16,17, patients
with more severe alcohol and/or family problems
have higher likelihood of successful opiate absti-
nence outcome. Several trials demonstrated that
individuals with more severe alcohol and/or fam-
ily problems at screening were associated with
poorer opiate abstinence outcome at follow-up
visits16,17. However, others reported that there was
no association between alcohol use and opiate
use6,7. The disagreement about the impact of fam-
ily and alcohol problems on opiate abstinence
may be due to inconsistent opiate detoxification
protocols and/or inter-patient variability in re-
sponsiveness to opiate withdrawal.

Patients with more severe withdrawal symp-
toms at the end of stabilization were less likely to
have a successful opiate abstinence outcome. A
speculative explanation of this observation is that
participants with more severe withdrawal symp-
toms would drop out of treatment and have worse
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