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Background: Benzodiazepines are considered the gold 
standard for treatment of alcohol withdrawal syndrome (AWS), a 
group of symptoms that occur after abrupt cessation of alcohol 
use, but may be associated with serious adverse effects. Given 
the safety concerns, alternative treatment options for AWS 
management have been investigated, including gabapentin and 
baclofen. Because no available studies have investigated the 
inpatient use of the gabapentin and baclofen combination for 
alcohol detoxification, this study aims to evaluate their efficacy 
and safety in the inpatient hospital setting. 
Methods: This retrospective cohort study at the Captain 
James A. Lovell Federal Health Care Center in North Chicago, 
Illinois, included patients who were aged ≥ 18 years and who 
were admitted to the general acute medicine floor for the 
primary indication of AWS from January 1, 2014, to July 31, 
2021. The primary outcome was the length of stay, defined 
as hours from admission to either discharge or 36 hours with 
a Clinical Institute Withdrawal Assessment of Alcohol (CIWA) 
score ≤ 8. Electronic health records were reviewed to collect 

CIWA scores, alcohol withdrawal seizure and delirium tremens 
incidence, rates of conversions from gabapentin/baclofen to 
lorazepam, rates of transitions to a higher level of care, and 
readmission for AWS within 30 days. 
Results: Mean length of stay in the gabapentin/baclofen 
group was statistically significantly shorter compared with 
the benzodiazepine group (42.6 vs 82.5 hours, P < .001). The 
study found no significant difference between the gabapentin/
baclofen and benzodiazepine groups in AWS readmission, 
adjuvant medications for AWS management, and number of 
patients who transitioned to a higher level of care. Overall, 
the safety of gabapentin/baclofen vs benzodiazepine were 
comparable; however, 1 patient experienced a seizure, and 1 
patient experienced delirium tremens during admission in the 
benzodiazepine group.
Conclusions: Gabapentin/baclofen combination seems to be 
an effective and safe alternative to benzodiazepines and may 
be considered for managing mild AWS in hospitalized patients, 
but additional research is needed to examine this regimen.
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A lcohol use disorder (AUD) is a 
chronic disease characterized by an 
impaired ability to control alcohol 

use that negatively impacts the social, oc-
cupational, and health aspects of patients’ 
lives.1 It is the third leading modifiable 
cause of death in the United States.2 About 
50% of patients with AUD experience al-
cohol withdrawal syndrome (AWS) fol-
lowing abrupt cessation of alcohol use. 
AWS often presents with mild symptoms, 
such as headaches, nausea, vomiting, and 
anxiety. However, as many as 20% of pa-
tients experience severe and potentially 
life-threatening symptoms, such as trem-
ors, delirium, hallucinations, and seizures 
within 48 hours of AWS onset.3 

Benzodiazepines, such as lorazepam 
or chlordiazepoxide, are considered the 
gold standard for AWS.4 Benzodiazepines 
act by potentiation of γ-aminobutyric 
acid (GABA) receptors that produce in-
hibitory responses in the central nervous 
system (CNS). This mechanism is similar 
to the activity of ethanol, which acts pri-
marily at the GABA-A receptors, resulting 

in facilitation of GABAergic transmission. 
The Clinical Institute Withdrawal Assess-
ment (CIWA) of Alcohol scale is a com-
monly used tool to assess the severity of 
AWS and the appropriate dosing schedule 
of benzodiazepines.3 Multiple studies have 
demonstrated the superiority of using ben-
zodiazepines, as they are beneficial for re-
ducing withdrawal severity and incidence 
of delirium and seizures.5,6 

Although benzodiazepines are effective, 
they are associated with serious adverse 
effects (AEs), such as respiratory depres-
sion, excessive sedation, and abuse poten-
tial.4 Older patients are at higher risk of 
these AEs, particularly oversedation. In 
addition, sudden discontinuation of a ben-
zodiazepine treatment can result in anxi-
ety, irritability, and insomnia, which might 
worsen AWS.  

Given the safety concerns of benzodi-
azepines, alternative treatments for AWS 
management have been investigated, in-
cluding gabapentin. Previous studies have 
demonstrated gabapentin might be effective 
for mild-to-moderate AWS management.7-9  
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Gabapentin exhibits its action by binding 
to the α2δ subunit of voltage-activated cal-
cium channels with high affinity. Although 
the exact mechanism of action of gabapen-
tin in AWS is unknown, it has been pro-
posed that gabapentin normalizes GABA 
activation in the amygdala, which is associ-
ated with alcohol dependence.10 A systemic 
review conducted by Leung and colleagues 
found that gabapentin might be an option 
for the management of mild AWS.11 How-
ever, current evidence does not support the 
use of gabapentin monotherapy in patients 
with severe AWS, a history of seizures, or 
those at risk of delirium tremens (DTs) 
since there is a higher chance of complica-
tions.

Baclofen is another medication inves-
tigated by researchers for use in patients 
with AWS. Baclofen works by activating 
the GABA-B receptor, which results in 
the downregulation of GABA-A activity. 
This results in a negative feedback loop 
leading to a decrease in excitatory neu-
rotransmitters that is similar to the effect 
produced by alcohol.12 However, there is 
limited evidence that baclofen is effective 
as monotherapy for the treatment of AWS. 
A Cochrane review previously evaluated 
baclofen use in AWS but found insufficient 
evidence of its efficacy and safety for this 
indication.13

The Captain James A. Lovell Federal 
Health Care Center (CJALFHCC) in North 
Chicago, Illinois, currently uses a pro-
tocol in which the combination of gaba-
pentin and baclofen is an option for AWS 
management in the inpatient setting. Ac-
cording to the current protocol, the combi-
nation of gabapentin and baclofen (g/b) is 
indicated for patients whose CIWA score is  
≤ 8. If the CIWA score is 9 to 15, lorazepam 
or chlordiazepoxide should be used; if the 
CIWA score is 16 to 20, lorazepam should 
be used; and if the CIWA score is greater 
than 20, then lorazepam and dexmedetomi-
dine are recommended. The protocol also 
lists certain patient characteristics, such as 
history of seizures, traumatic brain injury, 
or long duration of alcohol consumption, 
in which clinical judgment should be used 
to determine whether a described detoxi-
fication regimen is appropriate or whether 
the patient should be managed off-protocol. 

Because to our knowledge, no current 
studies have investigated the use of g/b for 
inpatient AWS, the goal of this study was 
to evaluate its efficacy and safety. We hy-
pothesized that AWS duration would be 
significantly different in patients who re-
ceived g/b for AWS management compared 
with those treated with benzodiazepines.

METHODS
We performed a retrospective cohort chart 
review at CJALFHCC. Data were collected 
from the facility’s electronic health re-
cord Computerized Patient Record System 
(CPRS). This study was approved by the 
Edward Hines Jr. Veterans Affairs Hospital 
Institutional Review Board.

Patient records were screened and in-
cluded if they met the following criteria: 
(1) Patients aged ≥ 18 years who were hos-
pitalized from January 1, 2014, to July 31, 
2021, for the primary indication of AWS; 
(2) Patients who received a g/b or benzo-
diazepine protocol during AWS hospital-
ization. If a patient was admitted multiple 

FIGURE 1 Patient Allocation Flow Diagram

In
it

ia
l s

cr
ee

ni
ng

E
lig

ib
ili

ty
 s

cr
ee

ni
ng

A
llo

ca
ti

o
n

39 Excluded
   28 �Alcohol withdrawal syndrome was not 

the primary diagnosis for hospitalization
   11 �Patients transferred from a different  

facility or admitted to intensive care unit 
or rehabilitation program

196 Patients assessed for 
eligibility

102 Excluded
  14 Active-duty patients
    2 Discharged within 24 hours
  12 Primary seizure disorder
    2 �Gabapentin, baclofen,  

benzodiazepine allergy
  49 �Gabapentin, baclofen, benzodiazepine 

use in outpatient setting prior to  
alcohol withdrawal syndrome

  14 �Concurrent intoxication involving  
substances other than alcohol

    9 �Concurrent regimen of gabapentin,  
baclofen, or benzodiazepines

55 Patients included

35 Benzodiazepine group 20 Gabapentin/baclofen group
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times for AWS management, only the first 
admission was included for primary out-
come analysis. Exclusion criteria were 
patients who were active-duty service 
members, discharged within 24 hours; pa-
tients with a primary seizure disorder; pa-
tients with known gabapentin, baclofen, or 
benzodiazepine allergy or intolerance. Pa-
tients who used gabapentin, baclofen, or 
benzodiazepines in an outpatient setting 
prior to AWS admission; had concurrent 
intoxication or overdose involving sub-
stances other than alcohol; had a concur-
rent regimen of gabapentin, baclofen, or 
benzodiazepines; or had initiation on ad-
juvant medications for AWS management 
(eg, divalproex, haloperidol, carbamaze-
pine, or clonidine) also were excluded. 
Patients were categorized as those who 
received g/b as the initial therapy after 
admission or patients who received benzo-
diazepine therapy.

The primary outcome of this study was 
the length of stay (LOS), which was de-
fined as the hours from admission to ei-
ther discharge or 36 hours with a CIWA 
score ≤ 8. Secondary outcomes included 

the occurrence of alcohol withdrawal sei-
zure, the occurrence of DTs, rates of con-
versions from g/b protocol to lorazepam 
use, rates of transitions to a higher level of 
care (eg, an intensive care unit), and read-
mission for AWS within 30 days. 

CPRS was used to collect information 
including baseline demographics, blood al-
cohol content, CIWA scores throughout 
hospitalization, number of admissions for 
alcohol detoxification in the previous year, 
AWS readmission within 30 days after dis-
charge, prior treatment with g/b, history of 
alcohol withdrawal seizures and DTs, hos-
pital LOS, outpatient medications for AUD 
treatment, rates of conversions from g/b 
protocol to lorazepam, and rates of transi-
tion to a higher level of care.

Statistical Analysis
Study data were stored and analyzed using 
an Excel spreadsheet and IBM SPSS Sta-
tistics software. LOS was compared be-
tween the g/b and benzodiazepine groups 
using inferential statistics. An indepen-
dent 2-sample t test was used to assess the 
primary outcome if data were normally 

TABLE 1 Patient Characteristics

Characteristics
Benzodiazepine  

(n = 35)
Gabapentin/baclofen  

(n = 20)
P  

value

Age, mean, y 51 52 .65

Sex, No. (%)
  Male
  Female

32 (91)
3 (9)

18 (90)
2 (10)

.99

Race, No. (%)
  African American
  White 

6 (17)
29 (83)

3 (15)
16 (80)

.99

Blood alcohol content, mean, mg/dL 221 180 .20

Charlson Comorbidity Index, mean 1.5 1.4 .80

Clinical Institute Withdrawal Assessment score, mean
  At admission 
  Maximum

6.8
12.7

3.9
5.5

.001a

< .001a

Alcohol detoxification admissions in previous year, mean 0.5 0.85 .39

History, No. (%)
  Treatment with gabapentin/baclofen combination
  Alcohol withdrawal seizures and delirium tremens
  Traumatic brain injury
  Past or current illicit substance use

0 (0)
17 (49)

0 (0)
4 (11)

7 (35)
5 (25)
2 (10)
3 (15)

.0004a

.15

.13

.70

Outpatient alcohol use disorder medications, No. (%) 2 (6) 2 (10) .62

aBaseline characteristics that are significantly different between groups.
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distributed. If the collected data were not 
distributed normally, the Mann-Whitney 
U test was used. All other continuous vari-
ables were assessed by using indepen-
dent t tests and categorical variables by 
using χ2 tests. A P value < .05 was consid-
ered statistically significant. Effect size of 
d = 0.42 was calculated based on a previ-
ous study with a similar research design 
as our study.9 We determined that if using 
an independent 2-sample t test for the pri-
mary outcome analysis, an estimated sam-
ple size of 178 subjects would provide the 
study with an 80% power to detect a dif-
ference at a 2-sided significance level with 
α = 0.05. If using the Mann-Whitney U 
test, 186 subjects would be required to 
provide identical power.  

RESULTS 
We reviewed 196 patient health records, and 
39 were initially excluded. The most com-
mon reason was that AWS was not the pri-
mary diagnosis for hospitalization (n = 28). 
After eligibility screening, 102 subjects were 
excluded with the most common reason for 
exclusion being the use of gabapentin, ba-
clofen, or benzodiazepines in the outpatient 
setting before admission (n = 49). Fifty-five 
patients met the inclusion criteria; 35 pa-
tients were in the benzodiazepine group and 
20 in the g/b group (Figure 1). 

Most patients in both groups were White 
and male (Table 1). The average admission 
CIWA score in the benzodiazepine group 
was higher than the g/b group (6.8 vs 3.9; 
P = .001). The maximum CIWA score was 
also higher in the benzodiazepine group 
compared with the g/b group (12.7 vs 5.5; 
P < .001). 

The Shapiro-Wilk tests showed a signifi-
cant departure from normality in the benzo-
diazepine group W(35) = 0.805 (P < .001) 

and g/b group W(20) = 0.348 (P < .001) for 
the primary outcome. The g/b group av-
erage LOS was shorter compared with the 
benzodiazepine group (42.6 vs 82.5 hours, 
respectively). By using the Mann-Whitney 
U Test, a statistically significant difference 
was found in the primary outcome U = 98;  
z score = 4.41 (P < .001; Figure 2).

Additionally, this study examined multi-
ple secondary outcomes (Table 2). Length 
of hospitalization, defined as hours from 
admission to discharge, was shorter in the 
g/b group compared with in the benzodi-
azepine group (76.8 hours vs 115.4 hours;  
P = .03). There was no significant difference 
between the benzodiazepine and g/b groups 
in AWS readmission within 30 days after 
discharge, adjuvant medications added for 
AWS management, and the number of pa-
tients transitioned to a higher level of care. 
However, 3 patients had to be transitioned 
to the intensive care unit in the benzodiaz-
epine group compared with none in the g/b 
group. Of note, 2 patients (10%) in the g/b 
group were switched to benzodiazepines. 
Also, 1 patient experienced a seizure and 1 
patient experienced DTs in the benzodiaze-
pine group during admission, with no inci-
dences of seizures or DTs in the g/b group.

DISCUSSION
This retrospective chart review study 
found that LOS was shorter in patients 
with AWS treated with g/b compared with 
those treated with benzodiazepines, with 
no significant difference in safety out-
comes such as seizures, DTs, or intensive 
care unit transfers. Although there was a 
statistically significant difference in the 
primary outcome between the 2 groups, 
it appears that patients on benzodiaze-
pine therapy originally had more severe 
AWS presentation as their admission and  

TABLE 2 Secondary Outcome Analysis

Secondary outcomes
Benzodiazepine  

(n = 35)
Gabapentin/baclofen  

(n = 20) P value

Length of hospitalization, h 115.4 76.8 .03

Patients on adjuvant medications for alcohol withdrawal syndrome management, No. 2 0 .53

Patients transitioned to a higher level of care, No. 3 0 .29

Alcohol withdrawal syndrome readmissions within 30 d after discharge, No. 8 2 .30
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maximum CIWA scores were statistically 
significantly higher compared with the 
g/b group. Thus, patients who were ini-
tially started on g/b had less serious AWS 
presentations. Based on this information 
we can conclude that the g/b combination 
may be an effective option for mild AWS 
management. 

To our knowledge, this is the first study 
that has investigated the combination of 
g/b compared with benzodiazepines for 
AWS management in hospitalized pa-
tients. The research design of this project 
was adapted from the Bates and colleagues 
study that examined gabapentin mono-
therapy use for the treatment of patients 
hospitalized with AWS.9 We specifically 
used the primary outcome that they de-
fined in their study since their LOS def-
inition aimed to reflect clinically active 
withdrawal rather than simply hours of 
hospitalization, which would decrease the 
risk of confounding the primary outcome. 
The results of our research were similar 
to Bates and colleagues as they found that 
the gabapentin protocol appeared to be an 
effective and safe option compared with 
benzodiazepines for patients hospitalized 
with AWS.9

Limitations
This study has multiple limitations. As it was 
a retrospective chart review study, the data 
collection accuracy depends on accurate re-
cordkeeping. Additionally, certain informa-
tion was missing, such as CIWA scores for 
some patients. This study has limited ex-
ternal validity as most of the patients were 
older, White, and male, and the data col-
lection was limited only to a single center. 
Therefore, it is uncertain whether the results 
of this study can be generalized to other 
populations. Also, this study had a small 
sample size, and we were not able to obtain 
the intended number of patients to achieve 
a power of 80%. Lastly, some background 
characteristics, such as admission and max-
imum CIWA scores, were not distributed 
equally between groups. Therefore, future 
studies are needed with a larger sample size 
that examine the LOS in the g/b group com-
pared with the benzodiazepine group and in 
which CIWA scores are matched to reduce 
the effect of extraneous variables.

CONCLUSIONS
Gabapentin and baclofen combination 
seems to be an effective and safe alternative 
to benzodiazepines and may be considered 
for managing mild AWS in hospitalized pa-
tients, but additional research is needed to 
examine this regimen.
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