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OBJECTIVE: Benzodiazepines are the mainstay of treatment
for mild-to-moderate alcohol withdrawal in outpatient settings,
but they can interact with alcohol, cause motor incoordination,
or be abused. This study compared the therapeutic responses of
the benzodiazepine lorazepam and the anticonvulsant carba-
mazepine for the outpatient treatment of acute alcohol
withdrawal in terms of patients’ previous detoxification
histories, and compared the effects of these 2 medications on
drinking behaviors in the immediate postdetoxification period.

DESIGN: This was a randomized double-blind trial comparing
patient responses to carbamazepine and lorazepam across 2
levels of detoxification histories (0-1 or >2 previous med-
icated detoxifications).

SETTING: A university medical center substance abuse clinic
in Charleston, SC.

PATIENTS: One hundred thirty-six patients in moderate
alcohol withdrawal were randomized. Major exclusions were
significant hepatic or hematologic abnormalities and use of
medications that could alter withdrawal symptoms.

INTERVENTIONS: Patients received 600-800 mg of carbamaz-
epine or 6-8 mg of lorazepam in divided doses on day 1
tapering to 200 mg of carbamazepine or 2 mg of lorazepam.

MAIN OUTCOME MEASURES: The Clinical Institute Withdrawal
Assessment for Alcohol-Revised was used to assess alcohol
withdrawal symptoms on days 1 through 5 and postmedication
at days 7 and 12. Daily drinking was measured by patient
report using a daily drinking log and a breath alcohol level with
each visit. Side effects were recorded daily.

RESULTS: Carbamazepine and lorazepam were equally
effective at decreasing the symptoms of alcohol withdrawal.
In the post-treatment period, 89 patients drank on at least 1
day; on average, carbamazepine patients drank less than 1
drink per drinking day and lorazepam patients drank almost 3
drinks per drinking day (P = .003). Among those with multiple
past detoxifications, the carbamazepine group drank less than
1 drink per day on average and the lorazepam group drank about
5 drinks per day on average (P = .033). Lorazepam-treated
patients had a significant rebound of alcohol withdrawal
symptoms post-treatment (P = .007) and the risk of having a
first drink was 3 times greater (P = .04) than for carbamazepine-
treated patients. Twenty percent of lorazepam-treated patients
had dizziness, motor incoordination, or ataxia and did not
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recognize their impairment. Twenty percent of carbamazepine-
treated patients reported pruritus but no rash.

CONCLUSIONS: Carbamazepine and lorazepam were both
effective in decreasing the symptoms of alcohol withdrawal
in relatively healthy, middle-aged outpatients. Carbamaz-
epine, however, was superior to lorazepam in preventing
rebound withdrawal symptoms and reducing post-treatment
drinking, especially for those with a history of multiple treated
withdrawals.
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linical reviews and randomized prospective trials

have found that in mild-to-moderate alcohol with-
drawal, outpatient treatment as compared to inpatient
treatment is equally efficacious, safe, and less expensive.'™”
These studies also indicate that attrition, drinking
during treatment, and hospitalization may occur in a
third to one half of patients having an outpatient
detoxification. Although a single episode of alcohol
withdrawal can be self-limited® and may not require
medication, reviews have concluded that benzodiazepines
are the current treatment of choice for moderate to
severe outpatient alcohol withdrawal.®'® However, this
approach has several limitations. Benzodiazepines may
interact with alcohol, may cause motor incoordination,
and may be abused.

The anticonvulsant carbamazepine has been used in
northern Europe for over 25 years to treat alcohol
withdrawal. Carbamazepine has been demonstrated to
be superior to placebo'* and to nonbenzodiazepine
sedative-hypnotics in suppressing alcohol withdrawal
symptoms.'>!® Carbamazepine has been shown in 2
double-blind trials'”"'® to be as effective as oxazepam in
the inpatient treatment of alcohol withdrawal. Addition-
ally, 2 small placebo-controlled trials'®2° suggested that
carbamazepine reduced some measures of alcohol con-
sumption in alcohol-dependent outpatients in the post-
withdrawal period.

Patients with multiple treated withdrawals have more
severe withdrawal symptoms and an increased risk of
21-27 compared with patients having a first
withdrawal.?®2° Withdrawals may work in a way analo-

seizures

gous to the effect of repeated brain electrical stimulations
below the seizure threshold that eventually lead to
recurrent generalized convulsions in animals.?° Labora-
tory animals experienced increased frequencies of seizures
with repeated withdrawals.3!~33 Therefore, carbamazepine
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may be especially efficacious among persons who have
experienced multiple episodes of alcohol withdrawal.

In the present study, carbamazepine was compared to
lorazepam for the treatment of outpatient alcohol with-
drawal, focusing on withdrawal symptoms and drinking
behaviors in the immediate 7 days post-treatment. We
hypothesized that both agents would be effective in
suppressing alcohol withdrawal, but that carbamazepine
might be more effective in ameliorating alcohol withdrawal
in the group with a history of multiple episodes of treated
alcohol withdrawal and more effective in reducing post-
treatment drinking.

METHODS
Subjects

Participants were treatment-seeking patients recruited
via newspaper ads and clinical referral. Assessments of the
number of previous treated detoxifications were made by
clinicians blinded to treatment assignment. Subjects were
asked if they had ever been treated with medications (other
than vitamins) when they had stopped drinking abruptly in
the past. Eligibility requirements for study entry included:
satisfaction of Diagnostic and Statistical Manual Version
Four criteria for alcohol dependence and alcohol with-
drawal, blood alcohol level <0.1 g/dL, residence within 50
miles of the study site, a Mini-Mental State Exam score3?
>26, and admission score on the Clinical Institute With-
drawal Assessment for Alcohol-Revised®® (CIWA-Ar) >10.
Individuals were excluded from participation for the
following: all substance abuse syndromes other than
alcohol dependence, nicotine dependence, or cannabis
abuse; major Axis I psychiatric disorder; use of medication
in the preceding thirty days that could alter the withdrawal
process such as benzodiazepines, 3 blockers, calcium
channel antagonists, or antipsychotics; history of head
injury or other neurologic illness including idiopathic
epilepsy; medical instability; electroencephalogram ab-
normalities; or grossly abnormal laboratory values (liver
enzymes up to 3 times above normal allowed). Patients who
had a history of alcohol withdrawal seizures were not
excluded. All participants who met criteria for acceptance
into the study signed an Institutional Review Board
approved informed consent form prior to admission to
the study. Given safety concerns, no placebo arm was
included.

Treatment Assessment

Patients were stratified into 2 groups based on the
number of prior medical detoxifications and were random-
ized to 5 days of fixed-dose taper of carbamazepine or
lorazepam. Subjectrandomization was based onacomputer-
generated schedule administered by a research pharma-
cist not involved in data collection. Patients received
600-800 mg of carbamazepine on day 1 of detoxification,
tapering to 200 mg as a single dose on day 5. Patients

randomized to lorazepam took 6-8 mg in divided doses
on day 1, tapering to a single 2 mg dose on day 5. The
lorazepam/carbamazepine dosage equivalency was extrap-
olated from studies comparing oxazepam to carbamaz-
epine. Prior to study initiation, a CIWA-Ar response
curve was generated by titrating the lorazepam daily dose
until lorazepam pilot subjects achieved CIWA-Ar score
reductions each day that approximated the oxazepam
results of the previous studies.'”'® All patients received
100 mg of thiamine orally for 12 days.

Patients were asked to report type and frequency of
side effects of treatment medication with each visit.
Sedation and ataxia/incoordination were assessed inde-
pendently of subjects’ complaints. Intensity of side effects
and attribution to study medication (not related, possibly
related, definitely related) were rated by a blinded Master’s-
level research assistant. Reported side effects were cate-
gorized by a physician rater naive of group assignment into
1 of 7 systems: gastrointestinal, central nervous system,
cardiovascular, dermatologic, neuromuscular, autonomic,
and other.

Measures

Upon admission to the study, but prior to medication
treatment, patients were administered the CIWA-Ar, a
validated 10-item scale used to monitor the clinical course
of alcohol withdrawal symptoms. The CIWA-Ar total score
relates to aggregate withdrawal severity, and individual
items include evaluation of nausea, tremor, sweating,
anxiety, agitation, perceptual disturbances, and clouding
of sensorium. CIWA-Ar scores of 6 or lower are considered
to be very mild withdrawal. Scores of 7 to 12 are in the
moderate category. Scores higher than 12 represent
marked withdrawal. Scores of 18 to 20 represent severe
withdrawal, and these patients should be hospitalized for
withdrawal treatment. Patients also completed the Alcohol
Dependence Scale® (a 29-item self-report scale that allows
for quantification of the severity of alcohol dependence) and
a Daily Drinking Log.?” We assessed alcohol use during the
14 days prior to study entry and daily use during the
detoxification treatment phase and during follow up (days 6
to 12). Alcohol consumption was converted to standard
drinks per drinking day. Heavy drinking (i.e., relapse) was
defined as 5 or more standard drinks per day for males and
4 or more for females. Patients were administered the
CIWA-Ar daily by a Master’s level research assistant for 5
days at approximately the same time each day during the
treatment phase and on days 7 and 12 (2 and 7 days post-
treatment, respectively). Breath alcohol levels were meas-
ured at each assessment point.

Data Analyses

The study was designed as a 2 x 2 x 7 split-plot
factorial with carbamazepine versus lorazepam groups
and number of previous detoxifications (0-1 vs >2)
comprising the 2 between-patient factors. Study day
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served as the within-patient factor with 7 levels (days 1-5,
7, and 12). A mixed-model analysis of covariance
(ANCOVA)®® was used to analyze CIWA-Ar scores during
the 12-day study period. CIWA-Ar scores were adjusted
with respect to both the time since last drink as a
covariate and the imbalances caused by missing data
under the assumption that such data were uninformative.
The ANCOVA model included all main effects and inter-
actions involving single/multiple previous detoxifications,
carbamazepine/lorazepam group, and study day, and
covaried for the number of hours since last drinking prior
to each CIWA-Ar rating. The mixed-model approach
allowed for missing data (under the assumption that such
data was uninformative, given the terms in the model) and
an unstructured variance-covariance matrix. The Type I
error rate associated with the statistical test of each
ANCOVA effect was held at 0.05 for a given dependent
variable. Statistically significant interactions were further
analyzed using analyses of simple main effects. The Type I
error rate in these subsequent analyses was controlled
across the sources of variation contributing to the sample
main effect as described by Kirk.®® An ANCOVA was used
to analyze these data, with prestudy drinks per drinking
day as the sole covariate and treatment group and single
versus multiple previous detoxifications as between-
subject factors. Cox regression analyses were used to
assess the main effects and interaction of single/multiple
previous detoxifications and carbamazepine/lorazepam
groups on the survival time to first drinking day and the
survival time to first heavy drinking day, respectively.

RESULTS

There were no significant differences in demographic
or clinical characteristics between the 4 groups defined by
treatment medication and number of previous detoxifica-
tions (Table 1). Retention rates did not differ between the
carbamazepine and lorazepam groups or between the
single versus multiple previous detoxification patients.
Three patients in the carbamazepine group and 2 patients
in the lorazepam group had a history of alcohol withdrawal

seizures, while none of the patients had a history of
delirium tremens. The number of subjects available for
analysis each day in the study is shown in Figure 1. We
analyzed the CIWA-Ar score data in 3 ways and found: 1) no
significant difference by treatment group in CIWA-Ar scores
when all twelve study days were considered (P = .23); 2) a
difference by treatment group in CIWA-Ar scores over time
(P = .007); and 3) a difference in CIWA-Ar score on day 7
(P =.01) (see Fig. 2).

Patients who had multiple previously treated with-
drawals generally had higher CIWA-Ar scores throughout
treatment and during the post-treatment follow-up than
did the individuals who had O to 1 previous withdrawals
(P = .009). The individuals in the multiple detoxification
group had an upward rebound of CIWA-Ar withdrawal
scores on days 7 and 12 that was about 50% higher than it
was on day 5.

Drinking Behaviors Post-Treatment

Eighty-nine individuals had at least 1 day of post-
treatment drinking data, and thus post-treatment drinks
per drinking day (based on data from day 6 through day 12)
was analyzed for these subjects. There was no main effect
of single versus multiple previous detoxifications on post-
treatment drinking. However, there was a statistically
significant effect of treatment group (P = .003) and the
treatment group interacted with single versus multiple
previous detoxifications (P = .033). Both of these effects
favored carbamazepine (see Fig. 3). The mean drinks per
drinking day were similar for both carbamazepine- and
lorazepam-treated patients who had O to 1 previous
detoxifications. Those with multiple detoxifications receiv-
ing lorazepam drank about 5 drinks per day on average
compared to less than 1 drink a day on average for those
receiving carbamazepine (P = .004). An additional analysis
using baseline and within-treatment drinks per drinking
day as covariates produced similar results.

A Cox regression model was used to examine the
effects of treatment group, single versus multiple previous
detoxifications, and their interaction over time to first

Table 1. Subject Characteristics by Experimental Group

0-1 Previous Detoxifications

Multiple Detoxifications

(n=103) (n=33)

Lorazepam Carbamazepine Lorazepam Carbamazepine
n 58 45 17 16
Male, % 75.9 80.0 70.6 62.5
Mean age, y (=SD) 39.3 (9.2) 37.7 (9.9) 38.0 (6.4) 37.7 (7.4)
White, % 81.0 80.0 94.1 93.8
Mean income (past 30 d) in U.S. dollars (+SD) 1,329 (1,251) 1,425 (1,682) 1,137 (1,011) 1,634 (1,609)
Mean years of education (+SD) 12.8 (2.3) 12.9 (2.5) 12.6 (2.2) 12.4 (1.6)
Standard drinks in 14 days prior to detoxification, n (+SD) 181.7 (137.4) 177.6 (149.1) 164.2 (98.8) 182.3 (73.7)
Mean alcohol dependence scale score (+SD) 18.6 (6.9) 21.7 (7.7) 23.4 (7.9) 24.4 (6.7)
Mean number of years drinking (+SD) 21.6 (8.2) 19.6 (10.0) 22.2 (7.5) 19.4 (7.8)
Mean drinks per drinking day (days 6-12) (+SD) 1.9 (3.7) 1.1 (2.4) 4.8 (5.6) 0.1 (0.4)
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FIGURE 1. Study subjects disposition.

drinking day (Fig. 4). The analysis was run separately for
within-treatment (days 1 to 5) and follow-up (days 6 to 12)
periods. The analysis of drinking during treatment failed to
reveal any statistically significant effect of drug group.
However, there was a statistically significant effect of
treatment group in the time to first drink during the
follow-up period (P = .044.) Specifically, the relative risk of
having a first drink for the lorazepam group was over 3
times more likely than for the carbamazepine group.

Medication Side Effects

Information on side effects was available from 133
subjects. Two patients dropped out on day 2 prior to
reporting side effects, and data were unavailable for 1 other
subject. The overall frequency of side effects did not differ
between carbamazepine- and lorazepam-treated patients
(Fisher’'s Exact Test, 2-tailed, P = .599). Pruritus occurred
in 18.9% of carbamazepine patients and 1.3% of lorazepam
patients (Fisher’s Exact Test, 2-tailed, P = .004). Patients in
the lorazepam and carbamazepine groups did not report
central nervous system side effects commonly (about 5%
for both groups). However, the clinician rated central
nervous system side effects of dizziness, incoordination,
light-headedness, and drowsiness as probably being
caused by study medication 6.9% of the time for those
taking carbamazepine and 22.7% of the time for those
taking lorazepam (Fisher's Exact Test, 2-tailed, P = .02).

Hepatic transaminases (alanine aminotransferase, aspar-
tate aminotransferase, gamma-glutamyl aminotransferase)
and serum sodium did not differ for the 2 medication
groups at day 5 of treatment.

DISCUSSION

Carbamazepine appeared as effective as lorazepam in
decreasing the acute symptoms of alcohol withdrawal in
this outpatient study. This is not surprising, since we
sought dosage equivalence through literature review and
our own pilot work with these two drugs. Carbamazepine
appeared to have some potentially important advantages
over lorazepam in the immediate postdetoxification period.
Carbamazepine-treated patients were less likely to have a
first drink, and when they did drink, drank less than
lorazepam-treated patients. The differential effect of med-
ication drinking behaviors was particularly evident in the
group with a history of multiple treated alcohol withdrawal.
At the conclusion of treatment, alcohol withdrawal signs
and symptoms rebounded in the lorazepam-treated pa-
tients but not in the carbamazepine-treated patients. No
patients in the study developed alcohol withdrawal seizures
or delirium tremens.

Lorazepam-treated patients in the present sample
drank sooner and drank more post-treatment, particularly
those in the multiple previous detoxification group. Alcohol-
dependent rodents during a period of alcohol withdrawal

14 4 —=a— Carbamazepine
I —e&— Lorazepam

Clinical Institute Withdrawal Assessment (adjusted for time since last drink)

! i
2t End of

Medication

1 —

Baseline 2 3 4 5 6 7 8 9 10 12
Study Day

*p=0.007

FIGURE 2. Clinical institute withdrawal assessment as a function
of carbamazepine or lorazepam and treatment day.
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FIGURE 3. Drinks per drinking day, day é6-day 12.

do not usually self-administer alcohol. However, diazepam
administration during alcohol withdrawal reinstated
alcohol self-administration.*® In addition, alcohol-
dependent rodents who receive diazepam during involun-
tary alcohol deprivation, when re-exposed to alcohol, drink
at equal or greater intensity to predeprivation (abstinence)
levels.*! In the present study, the rebound of alcohol
withdrawal symptoms, and the propensity for benzodiaz-
epines to enhance reinstatement of alcohol use, could
possibly explain the greater amounts of alcohol consump-
tion in the post-treatment period for the lorazepam-treated
patients. Kranzler et al.'® used carbamazepine or placebo
to treat a group of cocaine-dependent patients who were
also alcohol dependent. At a 3-month follow-up, although
there was no effect on cocaine use, alcohol use was
significantly decreased in the carbamazepine group. In a
small trial, Mueller et al.?° demonstrated less relapse
drinking in carbamazepine-treated compared to placebo-
treated alcoholics. O’Connor et al.*?> have reported that
postdetoxification relapse to alcohol can be predicted in
part by the intensity of alcohol withdrawal symptoms at the
end of treatment. It is of interest that the group that had the
most alcohol withdrawal rebound in the present study
(lorazepam-treated multiple detoxification patients) also
had the most drinking during this period. Rebound
symptoms with benzodiazepines have been reported in
other conditions, such as the short-term treatment of
insomnia*® and anxiety disorders.** It could be argued
that the use of a longer-acting benzodiazepine for alcohol
withdrawal might well prevent the problem of rebound
symptoms. However, withdrawal phenomena from long-
acting benzodiazepines can occur as well.*® Furthermore,
the use of a long-acting benzodiazepine in the outpatient
setting could lead to drug accumulation and higher blood
levels of the benzodiazepine. This might result in an

increased risk of impaired motor coordination, a liability
we noted with lorazepam in the present trial. About 1 in
5 patients on lorazepam experienced clinically significant
dizziness, ataxia, sleepiness, and incoordination. Patients
did not perceive these limitations. Coordination and motor
impairment from carbamazepine was not common. Thus,
driving, operating machinery, or climbing might well be
impaired in a significant number of patients who take
lorazepam during the outpatient treatment of alcohol with-
drawal. For those working, these effects could lead to
decreased productivity and increased job-related accidents.

This study has several limitations. The design of the
study is partially reliant on patient self-report of previously
medically treated alcohol withdrawal episodes. Our sample
was composed of primarily middle-aged, lower middle-
class, relatively healthy Caucasian males who had about 2
decades of heavy alcohol consumption but minimal poly-
substance abuse. A similarly designed study of patients
seeking treatment in an emergency room setting might
yield different results. In addition, the results are not
generalizable to individuals with other major substance
abuse syndromes, psychiatric disorders, and medications
that could alter the withdrawal process. Carbamazepine
interacts with multiple medications and, therefore, may not
be an ideal choice among an older or sicker population.*®
Considering the morbidity and mortality associated with
alcohol dependence, it is likely that the short-term use of
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FIGURE 4. Time to the first drinking day (day 6-day 12).
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carbamazepine, particularly in patients with a history of
multiple withdrawals, outweighs the risk of rare, but
potentially fatal, side effects. In our study, carbamazepine
appears to be a useful drug, particularly in individuals who
have been treated multiple times for previous alcohol
withdrawal. However, a single dose of lorazepam has been
shown to be effective in reducing the incidence of a second
alcohol withdrawal seizure, reducing hospitalization rates
and second emergency room visits.?” This has not been
evaluated with carbamazepine. Another concern is the
dosage equivalency between carbamazepine and loraze-
pam. If the dosages were not equivalent, the differential
results may simply be due to unequal dosing. However, we
believe that dosage equivalency was achieved, since both
drugs were similar in suppressing CIWA-Ar scores during
the 5 days of treatment. If lorazepam doses had been
increased, it is likely that there would have been more
ataxia and sedation. If lorazepam doses had been de-
creased, it is possible that withdrawal symptoms would
have been greater than in the carbamazepine group.

In summary, we found that in our outpatient setting
among generally healthy individuals with mild-to-
moderate alcohol withdrawal, carbamazepine appeared
as effective as lorazepam in relieving the acute symptoms
of alcohol withdrawal and was more effective than
lorazepam in preventing rebound alcohol withdrawal
symptoms and relapse to alcohol use in the immediate
post-treatment period. Several newer anticonvulsants
have minimal interactions with other pharmaceuticals,
do not have potential serious side effects, and in
preliminary work with animals and humans, suppress
alcohol withdrawal symptoms.*® The present work should
be replicated with these medications.
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