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Abstract

Few studies in community settings have evaluated predictors, mediators, and moderators of treatment success for medically supervised opioid
withdrawal treatment. This report presents new findings about these factors from a study of 344 opioid-dependent men and women prospectively
randomized to either buprenorphine—naloxone or clonidine in an open-label 13-day medically supervised withdrawal study. Subjects were either
inpatient or outpatient in community treatment settings; however not randomized by treatment setting. Medication type (buprenorphine—naloxone
versus clonidine) was the single best predictor of treatment retention and treatment success, regardless of treatment setting. Compared to the
outpatient setting, the inpatient setting was associated with higher abstinence rates but similar retention rates when adjusting for medication type.
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Early opioid withdrawal severity mediated the relationship between medication type and treatment outcome with buprenorphine—naloxone being
superior to clonidine at relieving early withdrawal symptoms. Inpatient subjects on clonidine with lower withdrawal scores at baseline did better than
those with higher withdrawal scores; inpatient subjects receiving buprenorphine—naloxone did better with higher withdrawal scores at baseline than
those with lower withdrawal scores. No relationship was found between treatment outcome and age, gender, race, education, employment, marital
status, legal problems, baseline depression, or length/severity of drug use. Tobacco use was associated with worse opioid treatment outcomes.
Severe baseline anxiety symptoms doubled treatment success. Medication type (buprenorphine—naloxone) was the most important predictor of
positive outcome; however the paper also considers other clinical and policy implications of other results, including that inpatient setting predicted

better outcomes and moderated medication outcomes.
© 2008 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Heroin dependence continues to be a serious public health
issue throughout many parts of the world, and there is a need
for better access to effective treatments (SAMHSA NSDUH,
2004; SAMHSA, TEDS, 2004). Buprenorphine-naloxone
(Suboxone®) has been found to be effective in many diverse
treatment settings (Bickel et al., 1988; Bickel and Amass, 1995;
Boatwright, 2002; Johnson et al., 2003; Amass et al., 2004; Ling
etal., 2005). However, there have been few studies of predictors,
mediators, and moderators of outcome for medication treatment
for opioid dependence (Morral et al., 1997), and these studies
have focused on the inpatient setting and clonidine medication.
In the inpatient setting, factors such as gender, age, duration
of drug use, education, psychopathology, and employment did
not predict better or worse treatment outcome in some studies
(San et al., 1989; Armenian et al., 1999); however other reports
have found worse outcomes for younger age (Jeremiah et al.,
1995; Armenian et al., 1999; Gossling et al., 2001; Backmund
et al., 2001; Ghodse et al., 2002) being single (Armenian et al.,
1999; Perez de los Cobos et al., 1997) and having more severe
drug and medical problems (Franken and Hendriks, 1999). One
study found worse outcomes amongst those with less education,
less regular contact with a counselor, no aftercare plans, his-
tory of imprisonment, and not being on probation (Backmund
et al., 2001). Another inpatient study found that the intensity
of withdrawal symptoms and craving was not related to pre-
mature termination from treatment (Scherbaum et al., 2004).
In the outpatient setting, worse clonidine treatment outcomes
have been found for heroin addicts versus other opioids (Strobbe
et al., 2003; McCann et al., 1997), higher levels of subjective
withdrawal symptoms (Strobbe et al., 2003; Rounsaville et al.,
1985), intravenous users (McCann et al., 1997), benzodiazepine
use pre-detoxification (McCann et al., 1997), and depression
(Ziedonis and Kosten, 1991).

This report focuses on predictors, moderators, and mediators
for buprenorphine-naloxone and clonidine medication treat-
ment and expands on an earlier report of the primary finding
that buprenorphine—naloxone had better clinical outcomes com-
pared to clonidine (Ling et al., 2005). This report presents new
findings about how predictors, mediators, and moderators are the
same (or different) for the two medications. Two prior reports
provide more detail about the field experience of using these
medications in community-based addiction treatment settings
and more details regarding the study design, procedures, medi-

cations and settings (Amass et al., 2004; Ling et al., 2005). This
study evaluates new variables and the nature of these variables
(predictors, moderators, and mediators).

2. Methods
2.1. Overview

Study subjects were treatment seeking opioid-dependent men and women
who were at least 15 years of age and in general good health. They were ran-
domly assigned in a 2:1 ratio to either buprenorphine—naloxone or clonidine
for 13 days. Ancillary medications were available as needed. Doses of study
medication were lowered gradually over 13 days. The treatment setting was
self-selected or clinically selected, and not randomized (six inpatient; six out-
patient sites). “Setting” was categorized at the beginning of treatment, although
some inpatients became outpatients. A diverse group of community-based treat-
ment programs participated from the National Institute on Drug Abuse’s Clinical
Trials Network.

2.2. Measurements

Key baseline measures that were used as predictors of outcome included
opioid withdrawal severity (interviewer rated and subject rated), urine drug test-
ing, and items from the Addiction Severity Index 5th Edition (McLellan et al.,
1992). Urine drug testing was done at baseline, four times during the 13-day
treatment period and at day 13 or 14.

Subject withdrawal was based on observer (Wesson and Ling, 2003) and
self-report scales of opioid withdrawal (Bickel et al., 1988, 1998; Amass et
al., 2000). Baseline withdrawal measures were performed prior to receiving
study medication. The Clinical Opiate Withdrawal Scale (COWS) is an 11-
item interviewer administered questionnaire of observable signs and symptoms
(resting pulse rate, sweating, restlessness, pupil size, bone or joint ache, runny
nose or tearing, gastro-intestinal upset, tremor, yawning, anxiety or irritability,
and gooseflesh skin). The Adjective Rating Scale for Withdrawal (ARSW) is a
self-report scale of 16 signs and symptoms (Bickel et al., 1988, 1998; Amass
et al., 2000). Subjects rated themselves on a scale of 0 (none) to 9 (severe) on
the following withdrawal symptoms: muscle cramps, depressed or sad, painful
joints, excessive yawning, hot or cold flashes, trouble getting to sleep, sick to
stomach, irritable, runny nose, poor appetite, weak knees, excessive sneezing,
tense and jittery, watery eyes, abdominal cramps, and fitful sleep.

2.3. Treatment success

Treatment success was defined as being “present” to complete the study
medication on day 13 and the absence of opioids according to the urine tox-
icology assessment on the last day of research clinic attendance (day 13 or
14). This definition of treatment success was the primary outcome (Ling et al.,
2005) and includes two important factors: retention and abstinence. Retention
and abstinence were examined separately to determine the factors influencing
each component. Treatment “completion” (versus “success”) was defined as
being present to complete day 13 study medication (with or without opioid
abstinence).



30 D.M. Ziedonis et al. / Drug and Alcohol Dependence 99 (2009) 28-36

3. Hypotheses
3.1. Primary hypotheses

Three primary hypotheses were tested: (1) subjects receiv-
ing buprenorphine—-naloxone will have better outcomes than
those receiving clonidine; (2) subjects treated in the inpatient
setting would have better outcomes than in the outpatient; and
(3) subjects with more severe withdrawal symptoms, regardless
of which medication they received, would drop out of treat-
ment earlier and have worse outcomes than subjects with lower
levels of withdrawal. Hypothesis 1 was also a primary hypoth-
esis of the primary outcome paper for this study (Ling et al.,
2005); however we included this hypothesis again in the con-
text of assessing for predictors, mediators, and moderators of
outcome, especially given the proposed mediational model and
the need to further explore the relationship of medication type,
opioid severity, and treatment outcomes. A mediational model
was proposed whereby early opioid withdrawal (day 2 COWS
withdrawal scores) was hypothesized to mediate the relationship
between medication type (buprenorphine—naloxone or cloni-
dine) and treatment outcome. Day 2 withdrawal scores were
selected because day 2 is commonly a time-point of peak with-
drawal symptoms during unmedicated withdrawal.

3.2. Secondary hypotheses

Subjects who were younger, male, less educated, injected
heroin intravenously, had higher levels of anxiety and/or depres-
sion, used other substances (alcohol, cocaine, or tobacco), used
more ancillary medications, and/or had legal problems were
hypothesized to have worse treatment outcomes.

3.3. Data analyses

Data analyses were organized to evaluate predictor, moder-
ator, and mediator factors in this study, including dichotomous
and continuous variables. Logistic regression analyses were per-
formed when dependent variables were dichotomous. These
results are presented as odds ratios. The results of all anal-
yses where medication type (buprenorphine—-naloxone versus
clonidine) was not the independent variable of primary inter-
est are reported as adjusted odds ratios with medication type
in the proposed mediational model. Additionally, the results
of all analyses where treatment setting (inpatient versus out-
patient) was not the independent variable of primary interest are
reported as adjusted odds ratios with treatment setting in the
proposed mediational model. Independent sample -tests were
used when one dependent variable was continuous and the inde-
pendent variable was dichotomous. Analyses of variance were
conducted when there were multiple dichotomous independent
variables and one continuous dependent variable (such as when
evaluating interaction effects).

This study evaluated predictor, moderator, and mediator
variables. The moderator variables affect the direction and/or
strength of the relationship between independent and depen-
dent variables (such as medication type and treatment response),

while a mediator variable actually accounts for the relationship
between said variables and the mediator variable occurs during
the treatment and helps to better explain the relationship between
the independent and dependent variable. Identifying mediators
can be an early step to identifying causal mechanisms.

Moderator factors analyzed included level of care and opi-
oid withdrawal severity. In the moderator analysis withdrawal
scores is a difference score from baseline to day 3 on the opi-
oid withdrawal severity scores. The proposed mediational model
was tested based on the recommendations of Baron and Kenny
(1986). Mediator factors considered included severity of opi-
oid withdrawal and setting. To examine mediators of treatment
abstinence, the two opioid withdrawal scales (the COWS and
ARSW scores) were dichotomized into participants experienc-
ing higher withdrawal symptoms on day 2 (those in the top 25%
of symptom severity scores) versus all the other participants who
were experiencing lower withdrawal symptoms on day 2. Early
withdrawal scores (day 2 COWS and ARSW scores) were used
in the mediator analysis.

For all analyses, an alpha level of 0.05 was used. In regards
to missing data and dropouts, if subjects were not present and
opioid abstinent according to the urine toxicology assessment
on the last day of research clinic attendance (day 13 or 14), then
they were not counted as abstinent.

4. Results
4.1. Sample

Of the 344 opioid-dependent men and women, 234 (68%)
were randomized to buprenorphine—naloxone and 110 (32%)
were randomized to clonidine. The median age was 39.5
years (range 19-65), and subjects were mostly male (68%),
white (48.5%) or African-American (31.4%) and unemployed
(50.8%). On the average, patients attended two prior drug treat-
ments with 19.3% having no prior treatment and 36.8% having
three or more. Patients used heroin a mean of 25.2 (9.7) of 30
days prior to enrollment and 66.5% were daily heroin users. Most
subjects used intravenously (63.3%) or nasally (30.8%). Accord-
ing to the ASI, 43.3% reported serious anxiety symptoms and
32.7% reported serious depression symptoms. Alcohol (52%),
cocaine (44.6%), marijuana (36.7%), and tobacco (81.6%) were
the most frequent types of others substances used with 19.2%
drinking alcohol to intoxication. Daily smokers were 81.6%
of the sample; 13.1% were non-smokers and 5.3% smoked
cigarettes on at least 1 day, but on less than 30 days in the past
month. This 5.3% were dropped from tobacco analyses because
it was uncertain if they had recently quit smoking or were only
occasional smokers.

4.2. Settings/level of care

The same study medication treatment protocol was used in
the outpatient (n=231; 67%) and inpatient settings (n=113;
33%). Subjects were not randomized by these two lev-
els of care, but were randomized within setting to either
buprenorphine—naloxone or clonidine. While we did not detect
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differences between groups on days of any opioid use, inpatients
used heroin on fewer days than outpatients [22.57 days ver-
sus 26.53 days; #(179.930) = —3.317, p=.001]. Additionally, as
compared to outpatients, inpatients were more likely to be inject-
ing heroin than using via other routes [76.2% versus 57.1%; x>
(1, N=313)=10.808, p=.001] at baseline. Clinical, personal,
and administrative factors other than opioid dependence sever-
ity may have contributed to the final level of care placement,
including simply the need for housing; however, these items
were not systematically assessed or evaluated.

Inpatient services were hypothesized to produce bet-
ter outcomes than outpatient services because of increased
psychosocial treatment, reduced access to substances, and
reduced cues for substance use. Inpatients were seven times
more likely to have treatment success (OR=7.267, 95%
CI: 4.128-12.791, p<.001) with a trend towards higher
completion rates for inpatients (56.6%) than for outpatients
(45.5%), x2 (1, N=344)=.3797, p=.051. Level of care
moderated the relationship between medication type and treat-
ment retention. A significant treatment modality x medication
type interaction, F(j344)=4.134, p=.043, suggested that
while buprenorphine—naloxone administration was associated
with more days of treatment attendance in general, this
was especially true in the inpatient setting. Outpatients on
buprenorphine—naloxone had similar treatment success (29%)
as those inpatients on clonidine (22%, p = .487).

4.3. Medication type

Adjusting for level of care (inpatient versus outpatient), sub-
jects receiving buprenorphine—naloxone were nine times more
likely to have achieved treatment success than those receiving
clonidine (OR=9.503, 95% CI: 4.604-19.614, p <.001), and
22 times more likely to complete treatment (OR =22, 95% CI:
1146, p <.001). 69.1% receiving clonidine dropped out by day
4 versus 12% of patients receiving buprenorphine-naloxone, x°
(1, N=344)=115.765, p<.001.

4.4. Opioid withdrawal severity

Opioid withdrawal severity is an important variable in this
study and used in many ways in the data analysis. Reduction in
opioid withdrawal severity during treatment can be seen as an
important short-term outcome measure. Baseline opioid with-
drawal severity was a predictor variable, early reduction from
baseline to day 3 score was a moderator, and day 2 COWS score
was a mediator in the proposed mediational model.

Contrary to expectations, adjusted odds ratios adjusting for
study medication, treatment modality, and their interaction term
found subjects with high baseline withdrawal scores were four
times more likely to have treatment success (OR =4.397, 95%
CI: 1.605-12.051, p=.004) than those with lower early with-
drawal on the COWS but not on the ARSW (p=.773). While
we did not detect an effect of treatment modality on early
ARSW score reduction (p=.403), we detected a significant
main effect for medication type, F (1235 =8.979, p=.003 with
buprenorphine—naloxone being associated with significantly

greater reductions than clonidine. We detected a significant
two-way interaction, F(j 235 =4.144, p=.043, indicating that
the medication effect was especially potent for individuals
in inpatient treatment. We detected significant main effects
for medication type, F(1,190)=4.619, p=.033, and for treat-
ment modality, F(1,190)=4.588, p=.033 on early COWS score
reduction. These main effects indicated a greater effect for
buprenorphine-naloxone than clonidine and a greater effect
for inpatient than for outpatient treatment on early COWS
score reduction. A significant interaction term, 1,190y =4.456,
p=.036, indicates that those receiving buprenorphine—naloxone
and attending inpatient treatment had a large early reduction of
withdrawal symptoms based on the COWS.

In the moderator analysis, logistic regression analyses exam-
ined the relationship between early changes in withdrawal scores
on the COWS and ARSW (from baseline severity to day 3 sever-
ity) after adjusting for treatment modality, medication type, and
their interaction term. After adjusting for these factors, greater
early decreases in COWS scores were significantly correlated
to treatment success (OR =.913, 95% CI: .849-.981, p=.013).
The significant interaction effect suggests a moderating effect
of withdrawal severity at baseline, F(3309)=17.03, p<.001. Of
note, the relationship between treatment success and changes
in withdrawal was dependent on the instrument used since this
finding was significant with the COWS score, but not significant
with ARSW score.

In addition, number of days of treatment atten-
dance was considered as an outcome. Subjects receiving
buprenorphine—naloxone with high COWS withdrawal severity
at baseline attended more treatment days versus those sub-
jects receiving buprenorphine—naloxone with low withdrawal
symptoms. Importantly, both of the withdrawal severity groups
who received buprenorphine—naloxone had more days of
treatment attendance than those receiving clonidine. In contrast
to subjects receiving buprenorphine—-naloxone, the opposite
pattern was seen with subjects receiving clonidine, in which
better outcomes were associated with lower withdrawal severity
versus high withdrawal severity (see Fig. 1).

——Hi Withdrawal Low Withdrawal

Days of Treatment Attendance

buprenorphine-naloxope clonidine

Medication Type

Fig. 1. Interaction between medication type, withdrawal severity, and attendance
outcome. Compared to clonidine, subjects on buprenorphine—naloxone had more
days of treatment abstinence regardless of baseline COWS severity. For the
clonidine group, individuals with low withdrawal symptoms had more days of
treatment abstinence than those with high withdrawal symptoms.
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Fig. 2. Mediational model. Mediational model based on Baron and Kenny.
Establishing mediation requires (a) medication type to affect opioid withdrawal
(i.e., path a), (b) opioid withdrawal to affect classification as a treatment respon-
der (i.e., path b), and (c) medication type to affect treatment response (i.e., path
¢). When adjusting for the proposed mediator (opioid withdrawal), the regression
coefficient associated with medication type in path c¢ should be non-significant,
or substantially reduced.

Medication
Type

C

Table 1
Mediational model analysis (withdrawal measured with COWS)—opiate
abstinence

Wald B S.E. P
Path A - 214 476 .00 1%
Path B 4314 1.074 .034 .038*
Path C 37.085 9.503 370 .0017%%*
Path C* 19.818 9.270 .500 .001#*

*p <.05; **p <.001.
 Path C re-calculated controlling for mediator, COWS score at day 2.

4.5. Mediational model relationship

Because opioid withdrawal predicted treatment success and
medication type predicted symptom reduction and treatment
success, a mediational model was hypothesized and tested. Anal-
yses used the COWS because the ARSW did not predict opiate
abstinence. Fig. 2 graphically displays this partial mediational
model. According to Baron and Kenny (1986), testing a media-
tional relationship requires several regression equations.

The data supported the mediational model proposed in Fig. 2
with respect to both opiate abstinence and total drug abstinence
(see Tables 1 and 2). Paths a—c displayed in Fig. 2 were statisti-
cally significant (all p values <.05) when measuring withdrawal
with the COWS. When adjusting for the mediator (i.e., early
opioid withdrawal), path c was still significant, but standardized
beta weights were reduced.

Two separate repeated measures ANOVAs were computed
to examine differences in withdrawal scores early in treat-
ment. The main effect of medication type on COWS scores
[F(1,186)=3.226, p=.074] was weak but a significant main
effect for treatment modality was observed, F(1,186) = 303.737,
p<.001. Finally, a significant medication type x treatment

Table 2
Mediational model analysis (withdrawal measured with COWS)—total drug
abstinence

Wald B S.E. p
Path A - 214 476 001+
Path B 4.630 1.077 034 031%

Path C 26.496 8.432 414 001 ##
Path C* 10.369 4.834 489 001

*p <.05; **p <.001.
2 Path C re-calculated controlling for mediator, COWS score at day 2.

modality interaction suggested that buprenorphine—naloxone
was associated with greater decreases in early COWS scores
for inpatients than outpatients.

4.6. Outcome of complete drug abstinence

The primary predictors for complete drug abstinence (i.e.,
opioid, cocaine and marijuana abstinence) were similar to the
findings for opioid abstinence alone, including better outcomes
for inpatients (OR =20.857, 95% CI: 2.493-174.464, p =.005),
those receiving buprenorphine—naloxone (OR=14.489, 95%
CI: 1.926-108.970, p<0.009), those with greater changes in
early withdrawal (baseline to day 3) as measured by the COWS
(OR=.914, 95% CI: .855-.977, p=.008), and those with more
severe baseline withdrawal (OR =3.893,95% CI: 1.496-10.130,
p=.005). Odds ratios are adjusted for medication type, treatment
modality, and their interaction term.

5. Secondary predictors of outcome
5.1. Socio-demographic predictors

Logistic regression adjusting for medication type suggested
that none of the socio-demographic factors predicted better treat-
ment success: age, gender, race, years of education, employment
status (employed versus not employed), and legal status (being
on probation or having a history of imprisonment).

5.2. Heroin use, severity, and route of administration

As compared to daily heroin users, non-daily heroin users
were three times more likely to have treatment success
(OR =3.091, 95% CI: 1.709-5.590, p <.001) after adjusting for
medication type, treatment modality, and their interaction term.
No differences were detected between users of IV opiates and
those using other routes on opiate abstinence; nor length of drug
use.

5.3. Other substance usage

Poly-substance use was common, but only tobacco use was
associated with worse clinical outcomes. No differences in clini-
cal outcomes were found between users and non-users of alcohol
to intoxication, of cocaine, or of marijuana adjusting for medi-
cation type, treatment modality, and their interaction term.

5.4. Tobacco use status

Non-smokers were almost four times more likely than
daily smokers to have treatment success (OR=3.956, 95%
CI: 1.821-8.591, p=.001) (when adjusted for daily heroin
use, treatment medication, treatment modality, and the medi-
cation x modality interaction term). Because non-smokers were
significantly less likely to be daily heroin users than daily smok-
ers (OR=.298, 95% CI: .147-.604, p=.001), daily heroin use
was added to the logistic regression when the adjusted odds
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ratios were calculated. There was a trend suggesting that smok-
ers experienced less withdrawal reduction than non-smokers
(OR=1.085, 95% CI: .988-1.192, p=.089). Of note, non-
smoking status predicted more likelihood to have opioid or
complete drug abstinence (OR=3.128, 95% CI: 1.357-7.213,
p=.007).

5.5. Anxiety and depression

Depression and anxiety problems for the past 30 days were
determined by the subject’s self-report on the ASI (present or
absent). Based on logistic regression analyses adjusting for med-
ication type and treatment modality, individuals with baseline
anxiety problems were almost twice as likely to have treatment
success (OR=1.861, 95% CI: 1.092-3.169, p=.022) as those
without baseline anxiety. Baseline depression problems were
unrelated to treatment success.

5.6. Ancillary medications

Most subjects (84.6%) received some ancillary medi-
cations to treat specific withdrawal symptoms of anxiety,
restlessness, insomnia, nausea, vomiting, diarrhea, and mus-
cle, bone, or joint pain. Less ancillary medications were used
with buprenorphine-naloxone versus clonidine [#(109)=—-3.1,
p<0.01], and more ancillary medications were used during
inpatient treatment (95.6%) versus outpatient (79.2%), [x3(1,
N=344)=15.572, p<.001]. Ancillary medication use was not
a significant factor predicting opioid treatment success.

6. Discussion

This paper reports predictors, mediators and moderators of
treatment success for buprenorphine—naloxone versus clonidine
for medically supervised opioid withdrawal in either the inpa-
tient or outpatient setting. Identification of factors that predict
relapse and treatment success during acute withdrawal illumi-
nates the early recovery process and may help inform clinical
recommendations for a difficult to treat population.

As expected, medication type (buprenorphine—naloxone ver-
sus clonidine) was the strongest predictor of treatment success.
The ability of buprenorphine—naloxone to reduce symptoms and
retain subjects in the early phase of treatment may be a crit-
ical factor in understanding the better outcomes compared to
clonidine (only a 12% drop out by day 4 of treatment with
buprenorphine—naloxone versus 69.1% with clonidine). This
paper expands on this finding by examining moderators and
mediators of this important primary outcome, including the
interactive role of level of care, severity of withdrawal symp-
toms, and other secondary predictors.

Level of care (inpatient versus outpatient) was both a strong
predictor of treatment success and a moderator of medication
treatment outcomes. This finding has important potential policy
implications and requires additional study. Overall subjects in
inpatient treatment were seven times more likely to have treat-
ment success than those in outpatient treatment. Surprisingly
the level of care differences for treatment retention were rela-

tively small (56.6% inpatient versus 45.5% outpatient, p =.051),
and most of the enhanced treatment success was secondary to
enhancing abstinence rates. Because of the expense of inpa-
tient treatment, level of care is important in evaluating treatment
efficacy and cost effectiveness. Based on our findings, inpa-
tient care may be more appropriate if a clinical program is
limited to providing only clonidine medication (perhaps due
to staff prescribing limitations, formulary restrictions, or the
higher cost of buprenorphine-naloxone). If a program is able
to offer buprenorphine—naloxone medication, then treatment
outcomes will likely be better for those receiving inpatient
treatment versus outpatient. Based on our finding that outpa-
tient buprenorphine—naloxone is similar in outcomes to inpatient
clonidine, buprenorphine—naloxone would be the preferred med-
ication option if outpatient treatment is the only level of care
available.

The third primary hypothesis, that participants with more
severe baseline withdrawal symptoms, regardless of medica-
tion condition, would drop out of treatment and have worse
outcomes compared to participants with lower levels of with-
drawal, was not supported except among outpatients receiving
clonidine. This finding is consistent with the Rounsaville et
al. (1985) findings in an outpatient study that participants with
more severe withdrawal who received clonidine (or methadone)
had worse clinical outcomes in opioid dependence treatment
than those with less severe withdrawal. Another prior study
did not find that intensity of withdrawal predicted early drop-
out from treatment (Scherbaum et al., 2004). Unexpectedly,
subjects on buprenorphine—naloxone with higher baseline opi-
oid withdrawal symptoms had better treatment success than
those with lower severity withdrawal symptoms. A specula-
tive explanation is that the low severity withdrawal patients
on buprenorphine—naloxone may not have needed 13 days
of opioid detoxification, and dropped out because they were
improving.

Future medical withdrawal treatment studies might focus on
the first few days of opioid withdrawal and examine higher
dosages of buprenorphine—naloxone or clonidine, especially for
patients with high severity withdrawal symptoms. Of note, any
decision to evaluate higher doses of medication would have
to consider safety issues and risks of additional side effects.
Interestingly, there were differences between the two opioid
withdrawal severity instruments (COWS versus ARSW). The
COWS predicted differences in outcome based on severity, while
the ARSW, a self-report measure, did not. This finding suggests
that patient self-report alone may not be as useful a measure for
evaluating withdrawal symptom severity compared to clinician
rated instrument assessments.

In regards to the mediational model proposed, the reduction
in significance of path ¢ was modest, rather than robust, which
suggests a limitation of the proposed model of medication type
to affect opioid withdrawal (path a), opioid withdrawal to affect
treatment response (path b), and medication type to affect treat-
ment response (path ¢). There is a need for additional exploration
of this model in future studies with larger sample sizes.

Consistent with previous research, most demographic and
baseline characteristics failed to predict treatment outcome (San
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etal., 1989; Armenian etal., 1999). Previous inpatient and outpa-
tient studies evaluated clonidine (not buprenorphine—naloxone)
and were not in different settings (only inpatient or outpatient).
Findings across studies have not been consistent (Gossup, 1988;
Endicott and Watson, 1994; Morral et al., 1997; Franken and
Hendriks, 1999; Backmund et al., 2001; Ghodse et al., 2002;
Scherbaum et al., 2004). Significant predictors of failure have
included younger age (Jeremiah et al., 1995; Armenian et al.,
1999; Backmund et al., 2001), being single (Perez de los Cobos
et al., 1997; Armenian et al., 1999), having more severe drug
problems (Franken and Hendriks, 1999), and having less educa-
tion and not being on probation (Backmund et al., 2001). In our
study no clearly significant demographic predictors emerged.

Multiple substance use was common in this study as with
many other studies of heroin dependence (Oliveto et al., 1994;
Perez de los Cobos et al., 1997, SAMHSA NSDUH, 2004).
Concurrent alcohol, cocaine, or marijuana use was not predic-
tive of worse clinical outcomes. Interestingly tobacco use was
associated with worse opioid treatment outcomes. Daily smok-
ing may be a marker for worse addiction severity (Krejci et al.,
2003) and/or tobacco use may increase other substance craving
(Taylor et al., 2000; Frosch et al., 2002) and worsen withdrawal
symptoms. Changes in smoking status can affect the metabolism
of some medications (those metabolized through the P450 1A2
isoenzyme); however this issue was unlikely to be a factor in this
study since smoking cessation was not an effort of this protocol.

Concurrent tobacco use is not a factor reported in previous
predictor studies for medications in opioid withdrawal and is
often ignored in addiction treatment settings; however other
studies have reported tobacco use as a trigger for other sub-
stance relapse, including smokers who are opiate addicts have
a harder time maintaining abstinence than non-smokers (Frosch
et al., 2002). There is a need to better understand the impact of
tobacco use/dependence on opioid withdrawal and longer-term
outcomes.

Severe baseline anxiety symptoms doubled treatment success
in this study. The literature suggests that depression and anxiety
are common in addiction treatment populations and tend to be
associated with worse treatment outcome; however this literature
is complicated and differences vary by current versus past symp-
toms versus disorders (APA, 2006; Araujo et al., 1996). One
explanation of the current data is that subjects with severe anxi-
ety symptoms might have felt relief for their anxiety symptoms
from the study medications (buprenorphine—naloxone, cloni-
dine or ancillary medications); however longer outcomes and
ongoing monitoring of these symptoms might help better under-
stand the possible explanations of these findings. There is a
need for more studies of buprenorphine-naloxone outcomes
with patients with psychiatric symptoms and disorders.

While a major strength of this study is being a multi-site
randomized clinical trial with a fairly large sample size, the
study had limitations. The diversity of treatment sites adds to
the external validity of the findings, but reduces the internal
validity. While the sample size is appropriate for the analyses
described in this report, the sample sizes from the individual sites
are inadequate to evaluate differences between sites. Inregards to
comparing outcomes by level of care, both settings used the same

protocol, however, subjects were not randomized by level of
care, but were either self-selected or clinically selected. The low
retention rate for clonidine subjects precluded making a com-
parison with buprenorphine—-naloxone subjects who received a
full course of treatment. Other weaknesses include the fact that
this was an open-label study where the subjects knew the med-
ication they were receiving and this introduces bias on both the
subjects’ expectations about the medication and potentially the
observers’ ratings of withdrawal. Another limitation was that
treatment setting (inpatient or outpatient) was not randomized
and some of the subjects changed treatment setting status during
the study. Another potential limitation is the definition of “treat-
ment success” including the two components of being “present”
to complete the study medication on day 13 and “absent” of
opioids on the urine toxicology assessment on the last day of
research clinic attendance (day 13 or 14). Although grounded in
clinical experience, being somewhat conservative, and selected
by a group of experts in this topic, another choice of definition
could have resulted in different findings and conclusions.

In the future, other potential predictors of treatment out-
comes may be considered during the design of randomized
clinical trials, including genotype markers, personality dis-
order traits, neuropsychological testing, and brain imaging
differences. Future studies should consider other methods for
assessing causal mechanisms that include biological, psycho-
logical, and social variables.

In addition, we appreciate that future studies must focus on
the long-term outcomes of individuals after the detoxification
time period. Ultimately, the most important clinical outcomes
will be long-term and detoxification is only one of the key begin-
ning phases of treatment, including the prior engagement into
treatment phase and the next management of protracted with-
drawal phase. However, the findings from this study do suggest
robust differences based on medication type and level of care.

In summary, medication was the best predictor of treatment
outcome for opiate detoxification regardless of treatment set-
ting, and inpatient treatment was a strong predictor of treatment
success and a moderator of medication outcomes. Reduction in
opioid withdrawal severity from baseline to day 3 was a mod-
erating factor in treatment outcomes. Those who did the best
with clonidine had low severity withdrawal symptoms at base-
line. The apparent demand for ambulatory medical withdrawal
services supports the need for additional research aimed at iden-
tifying patients and/or approaches that might be best suited for
this treatment approach (Westreich et al., 1997; Broers et al.,
2000). There is limited research to guide clinicians; however this
study provides some additional information from community
based treatment programs.
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