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a  b  s  t  r  a  c  t

Background:  Past  research  suggests  that  a significant  relationship  exists  between  cigarette  smoking  and
illicit-stimulant  abuse.  The  present  study  evaluated  the association  between  achieving  smoking  absti-
nence  in  response  to smoking-cessation  treatment  (SCT)  and  illicit-stimulant  abstinence  in cocaine-
and/or  methamphetamine-dependent  participants.
Methods: Secondary  analysis  of  a randomized,  10-week  trial conducted  at 12 substance  use  disorder  (SUD)
treatment  programs.  Two  hundred  and  sixty  seven  adults,  meeting  DSM-IV-TR  criteria  for  cocaine  and/or
methamphetamine-dependence  and  interested  in  quitting  smoking  were randomized  to  SUD treatment
as  usual  plus  SCT  consisting  of  weekly  individual  smoking  cessation  counseling,  extended-release  (XL)
bupropion  (300  mg/day),  nicotine  inhaler,  and  contingency  management  for smoking  abstinence.  Illicit-
stimulant-abstinence  was measured  by  self-report  and  urine  drug  screens.  Smoking  abstinence  was
assessed  via  self-report  and  carbon  monoxide  levels.
Results:  A  significant  effect  was  found  for the cocaine-dependent  subsample  (N =  147)  in which  par-
ticipants  who  stopped  smoking  were  abstinent  for illicit  stimulants  an  average  of  78.2%  of the
post-smoking-quit  weeks  (weeks  4–10)  relative  to 63.6%  in  participants  who  continued  smoking
(X2(1) =  8.55,  p < .01, d =  0.36).  No significant  effects  were  found  for the  sample  as  a whole  (N =  249)  or
for  the methamphetamine-dependent  subsample  (N =  102).
Conclusions:  The  present  results  suggest  that  cocaine-dependent  patients  achieving  smoking  abstinence
in  response  to SCT  might  evidence  not  only  improved  smoking  outcomes  but  improved  cocaine-use
outcomes  as well.  Future  research  to replicate  this  finding  appears  warranted.

© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

A link between cigarette smoking and cocaine abuse has been
established in pre-clinical, human laboratory, and clinical studies.
In mice, exposure to nicotine prior to cocaine increases behaviors
associated with cocaine and results in synaptic changes in the stri-
atum and amygdala that are not associated with nicotine or cocaine
alone (Huang et al., 2013; Levine et al., 2011). Pre-treatment of rhe-
sus monkeys with nicotine prior to cocaine enhances the preference
for cocaine (Mello and Newman, 2011) while the combination of
nicotine and cocaine results in greater drug administration than
either substance alone (Mello et al., 2013; Mello and Newman,
2011). Human laboratory studies have found that cocaine admin-
istration increases the rate of cigarette smoking (Nemeth-Coslett
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et al., 1986; Roll et al., 1997) and that mecamylamine, a nicotine
antagonist, reduces cue-induced cocaine craving (Reid et al., 1999)
while nicotine increases it (Reid et al., 1998).

Clinically, the rates of cocaine dependence are significantly
higher in cocaine users who initiated cocaine after having started
smoking compared to both non-smokers and those who  initiated
cocaine before smoking (Levine et al., 2011). The rate of smok-
ing in cocaine abusers is 75–80% (Budney et al., 1993; Gorelick
et al., 1997; Sees and Clark, 1993) and smoking cigarettes is associ-
ated with more severe cocaine addiction, including more frequent
cocaine use, a greater likelihood of injecting or smoking cocaine,
and more severe employment and legal difficulties (Budney et al.,
1993; Roll et al., 1997). In addition, smoking status is a significant
predictor of cocaine use (Frosch et al., 2000; Patkar et al., 2003;
Roll et al., 1996) and cocaine users who smoke concurrently smoke
more cigarettes (Brewer et al., 2013; Roll et al., 1996) and experi-
ence greater cravings for both nicotine and cocaine (Brewer et al.,
2013).

A smaller body of research also suggests that there is a con-
nection between methamphetamine use and cigarette smoking. In
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rats, co-administration of nicotine and methamphetamine results
in expression of different genes in the brain than those expressed
when either drug is administered alone (Saint-Preux et al., 2013). It
has been suggested that nicotine and methamphetamine may  sub-
stitute for each other, to some extent (Gatch et al., 2008; Hiranita
et al., 2006). In nicotine-naïve rats, nicotine priming alone rein-
states methamphetamine-seeking, though to a lesser degree than
methamphetamine-priming and cue-induction (Hiranita et al.,
2006). In contrast, Neugebauer and colleagues (2010) found that
nicotine priming reinstated methamphetamine-seeking only in
rats that had been previously treated with nicotine rather than
saline. In humans, a laboratory study found that d-amphetamine
dose-dependently increases cigarette smoking (Tidey et al., 2000).
A secondary analysis of a clinical trial of bupropion for metham-
phetamine dependence revealed a positive association between
number of cigarettes smoked and methamphetamine use, but only
in the placebo group (Brensilver et al., 2013). The high prevalence
of smoking in methamphetamine abusers, estimated to be over 87%
(Grant et al., 2007; Weinberger and Sofuoglu, 2009), also suggests
a link between cigarette smoking and methamphetamine use.

Given the link between illicit stimulant use and cigarette
smoking, we have hypothesized that better illicit stimulant-use
outcomes would be obtained for stimulant-dependent patients
who achieved smoking cessation abstinence in response to
smoking-cessation treatment (Winhusen et al., 2012a). The data to
test this hypothesis came from a recent multi-site trial conducted
by the National Institute on Drug Abuse (NIDA) National Drug
Abuse Treatment Clinical Trials Network (CTN) which evaluated the
impact of concurrent substance use disorder (SUD) and nicotine
dependence treatment for cocaine and/or methamphetamine-
dependent patients who were also nicotine dependent. The
primary analyses from the trial revealed that there were no signifi-
cant treatment effects on stimulant-use outcomes (Winhusen et al.,
2013). The present analyses evaluated the association between
achieving smoking abstinence and illicit-stimulant abstinence in
the post-smoking-quit phase of the study for participants ran-
domized to the smoking-cessation condition. Because there are
important differences between cocaine and methamphetamine
(Newton et al., 2005; Winhusen et al., 2013a,b), we  evaluated
the association for the entire sample as well as separately for
the cocaine-dependent and methamphetamine-dependent partic-
ipants.

2. Methods

2.1. Study design

Details of the trial are provided elsewhere (Winhusen et al., 2012a). Briefly,
the study was  a 10-week, intent-to-treat, 2-group randomized controlled trial
with follow-up visits at 3 and 6 months post-smoking quit date conducted at 12
SUD  outpatient treatment programs. Treatment programs which did not provide
smoking-cessation treatment were eligible to participate. Eligible participants were
randomized to treatment as usual (TAU) or TAU with smoking-cessation treatment
(TAU + SCT). During the 10-week treatment phase, participants were scheduled to
attend two research visits per week for efficacy and safety assessments. There
were single follow-up visits at 3-months and 6-months post-quit date. Participants
randomized to the TAU + SCT arm participated in the SUD treatment as typically
provided by the study site and also received SCT consisting of extended-release (XL)
bupropion 300 mg/day, nicotine inhaler, individual 10 min  smoking-cessation coun-
seling weekly for 10 weeks, and prize-based contingency management for smoking
abstinence (Carbon Monoxide (CO) <4 ppm) during the post-quit phase.

2.2. Participants

Recruitment was primarily from clinic patients entering substance use disorder
(SUD) treatment at a participating site. Eligible participants were adults enrolled in
outpatient SUD treatment, and interested in quitting smoking. The main inclusion
criteria were: meeting DSM-IV-TR criteria for cocaine- and/or methamphetamine-
dependence, smoking at least 7 cigarettes daily and a CO level ≥8  ppm, and being
in  good physical health as determined by medical history, vital signs, and electro-
cardiogram. The decision to require 7 CPD was  based on a prior trial completed Ta
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