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ABSTRACT

Background: Lorazepam use in the treatment of alcohol withdrawal syndrome (AWS) is not
without risk.

Objective: This study compares AWS outcomes using a standard, symptom-triggered lorazepam
dosing protocol (control group) and symptom-triggered lorazepam dosing augmented with
a gabapentin loading dose and taper (GABA group).

Methods: Consecutive, non-randomized adults (n = 982; 64.0% male) undergoing treatment for
AWS were included in this retrospective, open-label study. Symptom-triggered lorazepam dosing
was informed by scores on the Clinical Institute Withdrawal Assessment-Alcohol, revised (CIWA-
Ar). Gabapentin augmentation utilized an initial loading dose (900 mg) and a three-day taper.
Outcomes included average symptom severity per treatment hour and average lorazepam dose
per treatment hour. Average time in the protocol by group, stratified by highest CIWA-Ar score,
was examined as a secondary outcome. A priori group differences were controlled statistically.
Results: GABA patients were older and exhibited somewhat more severe withdrawal symptoms
than controls. After controlling for confounders, gabapentin augmentation did not significantly
lower average lorazepam dosing per treatment hour or withdrawal symptom severity per
treatment hour. Compared to controls, overall withdrawal symptoms diminished somewhat
more rapidly for GABA patients experiencing low or moderate-level withdrawal symptoms; how-
ever, severe withdrawal symptoms remitted more slowly in the GABA group. Results should be
interpreted in light of the uncontrolled nature of group assignment and other confounders.
Conclusions: Compared to symptom-triggered lorazepam dosing alone, gabapentin augmentation
did not produce better outcomes during treatment of acute AWS. These results do not support
the use of scheduled gabapentin as an augmentation to benzodiazepines during inpatient
treatment of AWS.
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Upwards of half a million episodes of alcohol withdrawal — hyperactivity at the cessation of chronic alcohol use.

syndrome (AWS) per year require pharmacologic treat-
ment in the US (1). Although these symptoms generally
resolve within seven days or less, AWS can be accompanied
by serious or even life-threatening symptoms. Alcohol is
a gamma-aminobutyric acid - A (GABA-A) receptor posi-
tive modulator and an N-methyl-d-aspartate glutamate
(NMDA) receptor negative regulator (2). An overall
increase in GABA-A activity and a corresponding decrease
in NMDA activity occurs when a person is acutely intoxi-
cated. However, compensation via up-regulation of
NMDA receptors occurs in response to sustained alcohol
intake and increasing tolerance. This results in NMDA

NMDA hyperactivity can result in hallucinations, delirium
tremors, and seizures which are sometimes life-
threatening.

Lorazepam and other benzodiazepines are considered
the treatment of choice for alcohol withdrawal (3,4).
While effective in preventing the life-threatening symp-
toms of AWS, this class of medications can also be pro-
blematic. Lorazepam has significant addiction potential
and can lead to fatal respiratory depression when used in
high doses (5,6). Clinicians, therefore, often use symp-
tom-triggered dosing protocols to determine when and
how to use lorazepam during treatment of AWS. These

CONTACT Cynthia Claassen @ Cynthia.claaassen@jpshealth.org @ c/o Hemphill Clinic, JPS Health Network, 1617 Hemphill St, Fort Worth, TX 76104.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/iada.

© 2019 Taylor & Francis Group, LLC


http://orcid.org/0000-0003-0750-0633
http://www.tandfonline.com/IADA
https://crossmark.crossref.org/dialog/?doi=10.1080/00952990.2019.1634085&domain=pdf&date_stamp=2019-12-14

50 A. ANDALUZ ET AL.

protocols can promote more restrained lorazepam dosing
when compared to scheduled administration (7), but
these symptom-based protocols cannot entirely prevent
the lorazepam-induced side effects discussed above.

Numerous studies have examined alternative treat-
ments to further reduce, or even eliminate, lorazepam
in the management of AWS (3,8,9). Recent work has
focused on the use of gabapentin for this purpose.
Gabapentin, a Federal Drug Administration-approved
treatment for partial onset seizures and postherpetic
neuralgia, is thought to work by blocking alpha -2
delta, voltage-gated calcium channels, resulting in
NMDA antagonism and decreased cortical glutamate
release. Oral gabapentin administration is also known
to increase the concentration, and probably the rate, of
synthesis of gamma-aminobutyric acid in the brain
(10). These changes appear to negate some withdrawal
effects seen in AWS.

There is increasing evidence that gabapentin may be
effective as a monotherapy in the treatment of some
withdrawal syndromes. In a small (n = 100), double-
blind, randomized controlled trial of outpatients seek-
ing pharmacotherapeutic management for mild with-
drawal symptoms, Myrick et al. (2009) found a “high
dose” gabapentin taper (1200 mg; 400 mg t.i.d., three
days) to be as effective as lorazepam (6 mg; 2 mg t.i.d.
for three days) in reducing withdrawal symptoms.
Participants receiving gabapentin also demonstrated
significantly fewer withdrawal symptoms compared to
participants in both the lorazepam and a lower gaba-
pentin (900 mg; 300 mg t.i.d., three days) taper group.
In contrast, Bonnet et al. (2009) conducted an open
trial using an initial gabapentin loading dose (800 mg)
followed by up to 2400 additional mgs of gabapentin
for participants who “responded” to the loading dose
(i.e., lowered withdrawal symptoms within 2 h). They
found that nonresponse to gabapentin monotherapy
was predicted by more severe withdrawal symptoms
along with greater anxiety and depressive symptoms.
Such findings suggest that while gabapentin has shown
promise in treating milder cases of AWS, it likely
should not be used as a first-line monotherapy in
more severe cases.

Given past work suggesting that gabapentin may not
be effective in more severe cases of alcohol withdrawal,
there may be a clinical role for gabapentin as an augmen-
tation agent to lorazepam in treating ASW. This study
explored the use of a fixed-dose gabapentin protocol as an
augmentation to a standard, symptom-based lorazepam
treatment protocol for AWS among hospitalized patients.
We hypothesized that patients in a gabapentin augmenta-
tion protocol would require less lorazepam and experi-
ence less severe withdrawal symptoms per treatment hour

on average when compared to outcomes among patients
treated with a symptom-based lorazepam dosing protocol
alone.

Methods
Design and study population

This retrospective, open-label analysis compared out-
comes with and without gabapentin augmentation
using a standardized, symptom-based lorazepam dos-
ing protocol informed by repeated assessment with the
Clinical Institute Withdrawal Assessment-Alcohol,
revised (CIWA-Ar). (11, 12) Study subjects were adult
patients (=18) undergoing treatment for AWS in either
the emergency department or the inpatient psychiatric
units of a large public safety-net hospital located in the
southwestern part of the United States between April 1,
2016 and December 31, 2016.

Primary outcome measures

Average CIWA-Ar score per treatment hour and aver-
age lorazepam dose per treatment hour were selected as
primary study outcomes. We also explored time in the
protocol by a group and average lorazepam dose among
patients with mild to moderate withdrawal symptoms.

The CIWA-Ar scale’s validity and reliability are well
documented (11,13). The scale includes nine common
withdrawal symptoms rated on a 0-7 point scale and
a 10th item (orientation) which is scored on a 0-4 point
scale. Total withdrawal symptom severity can range from
0 to 67 points. Patients with scores <8 are generally
regarded as experiencing minimal withdrawal symptoms,
while mild withdrawal symptom severity includes scores
between 9 and 15; moderate withdrawal symptoms
include scores between 16 and 20; and severe withdrawal
includes any CIWA-Ar score 220 (Figure 1).

Treatment protocols

Patient assignment to the protocol was based on provider
preference. The standard symptom-based lorazepam pro-
tocol used in this study called for administration of the
CIWA-Ar every 4 h once a patient was placed on with-
drawal precautions, with lorazepam dosing based on total
CIWA-Ar score. No lorazepam was administered to
patients with a CIWA-Ar score of 0-8 at
4-h administration of the CIWA-Ar, while those with
a score between 9 and 15 received 2-mg lorazepam
every 2 h as needed. Those with a score of >15 received
2-mg lorazepam every hour (with re-administration of
the CIWA-Ar approximately 1 h after each dosing and
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Patient presents to the psychiatric emergency
department with alcohol withdrawal and is placed
on one of the following treatment regimens:

[

CIWA-Ar —informed
Lorazepam dosing
and fixed gabapentin

CIWA-Ar —informed
Lorazepam dosing
protocol alone

augmentation

CIWA-Ar — informed
Lorazepam dosing
protocol

CIWA-Ar —informed
Lorazepam dosing &
gaba augmentation

Patients are evaluated
every 4-6 hours per
usual CIWA-Ar dosing
schedule

Gabapentin augmentation protocol:

Day 1: Patients receive a loading dose of 900 mg of
gabapentin PO followed by gabapentin 600 mg PO
every 6 hours x 2 additional doses

Day 2: Gabapentin 600 mg TID

Day 3: Gabapentin 600 mg BIG
Day 4: Gabapentin 600 mg single

Figure 1. Treatment options: gabapentin + symptom-based lorazepam dosing vs. symptom-based lorazepam dosing alone.

subsequent 2 mg lorazepam doses as needed) until the
CIWA-Ar score dropped below 15. Nursing was advised
to hold medications if the CIWA-Ar score decreased by
five or more points at re-assessment unless otherwise
directed by the physician.

The gabapentin taper schedule was designed to provide
patients with a relatively large initial dose of gabapentin
because previous research has shown that higher doses of
gabapentin are needed to treat AWS (14). Patients in the
gabapentin group received 900 mg initially followed by
600 mg b.i.d. on day 1; 600 mg t.i.d on day 2; and 600 mg
b.i.d. on day 3. This gabapentin-dosing protocol was chosen
based on previous research, with an expectation that it
would also improve overall patient adherence to the treat-
ment protocol (3,9,14,15). Patients who were placed in the
augmentation protocol received gabapentin regardless of
CIWA-Ar scores due to concerns about impending alcohol
withdrawal. Patients in the gabapentin group also received
lorazepam every 4-6 h based on their CIWA-Ar score, as
described above. Lorazepam administration was done inde-
pendently of gabapentin.

In both treatment arms, the AWS treatment was
terminated when a patient’s CIWA-Ar score dropped
to <3 or after 96 h of monitoring even if CIWA-Ar
scores did not reach the <3 levels.

Inclusion and exclusion criteria

Consecutive patients enrolled in the hospital’s standard
withdrawal treatment protocol were included in the

study. Patients were placed on alcohol withdrawal pre-
cautions (with the initiation of the CIWA-Ar-informed
lorazepam protocol or the gabapentin augmentation
protocol) when providers believed that alcohol with-
drawal symptoms were either present or at risk of
emergence sometime after precautions were started.

Patients were excluded from analysis if they were
under 18 years of age, had a pre-existing epileptic or
primary seizure disorder prior or had missing CIWA-
Ar scores. In addition, we excluded 194 patients who
never experienced withdrawal symptoms (highest
CIWA score equal to zero) after being placed on the
alcohol precautions protocol.

Withdrawal “trajectories” within the study
population

Three different withdrawal patterns were present
among study patients. One patient cohort was enrolled
in the study already in withdrawal at the time of initial
CIWA-Ar as suggested by first CIWA-Ar scores at or
near highest-ever CIWA-Ar score and a drop in sub-
sequent CIWA-Ar scores before discharge (approxi-
mately 62.7% of sample). The second cohort of
patients was apparently enrolled before withdrawal
symptom onset with relatively low first CIWA-Ar
scores followed by higher CIWA-Ar scores and then
a drop in scores again prior to discharge. A third cohort
included study subjects whose CIWA-Ar scores fluctu-
ated in a non-monotonic fashion over a period of hours
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to days before the withdrawal period was over. To
describe the effectiveness of gabapentin augmentation
across these diverse withdrawal syndromes, primary
outcome measures were constructed to reflect the effect
of gabapentin on AWS over time in treatment, as
described below.

Analysis

Robust linear regression models were used to address
the overall impact of the gabapentin protocol on aver-
age lorazepam usage and average CIWA-Ar score dur-
ing the time in treatment, compared to standard
treatment with lorazepam alone. Group differences
were adjusted for in the model if they were found to
affect the outcome and to occur before both the out-
come and exposure (or were clinically identified as
meeting this criteria). If this criteria is not applied,
the inclusion of all variables that impact group differ-
ences can cause over-adjustment bias, which typically
biases estimates toward the null, and unnecessarily
affects the precision of estimates (16). Adjustment vari-
ables in each model are listed in the footnotes of Tables
2 and 3.

We included all patients in our analysis of average
CIWA-Ar score per time in protocol and time to treat-
ment completion, regardless of whether they left the treat-
ment protocol early. When assessing the effect of the
gabapentin protocol on average lorazepam usage, patients
with no lorazepam usage were excluded from the analysis,
but further exploratory analyses were conducted to
describe lorazepam use in the total sample. For this
whole-group analysis of lorazepam use, we selected a non-
parametric statistical method (Wilcoxon-Mann-Whitney
test) treatment because of the large number of zeros
CIWA-Ar scores. Thus, we focus on unadjusted results
in reporting findings.

Because this analysis is primarily a first study
designed to inform future work, we performed
a number of subgroup analyses across stratum identi-
fied as clinically relevant, based on first and highest
CIWA-Ar scores. We also examined the impact of
home gabapentin and benzodiazepine prescriptions on
group assignment, and those results are shown in the
results section of this manuscript.

Kaplan Meier time-to-event curves were fit to model
time to end of protocol for gabapentin and standard
lorazepam treatment groups. We found that patients’
CIWA-Ar scores did not decrease monotonically. For
example, a patient’s CIWA-Ar may reduce to a score
less than 8, but increase again to above 8, and the
patient would stay in the protocol. Therefore, we mod-
eled time to the end of the protocol to include

Table 1. Sample characteristics.

Frequency (%)

GABA
Control Grp Augmentation
(n = 467) (n = 515)

Demographics

Male 280 (60.0) 345 (67.0)

Race

White 331 (70.9) 438 (85.0)

Black 93 (19.9) 39 (7.6)

Other 43 (9.2) 38 (7.4)

Age; mean (SD) 383+ 124 424 +114

> 50 years 90 (19.3) 145 (28.2)

BMI > 30 118 (25.3) 106 (20.6)

Medical History

On prescription lorazepam at entry 53 (11.3) 71 (13.8)
into protocol

On prescription gabapentin at entry 17 (3.6) 123 (23.9)
into protocol

Course of Treatment

Urine screen positive at admission 198 (42.4) 235 (45.6)
for drugs/alcohol

Abnormal vitals at admission 310 (66.4) 349 (67.8)

Highest CIWA-Ar Score; mean (SD) 6.1 = 5.1 79 +6.0

Patients entering protocol with 147 (31.5) 109 (21.2)
a first CIWA-Ar = 0

Patients not receiving any 278 (59.5) 243 (47.2)
lorazepam while in protocol

Average lorazepam mg/day in 12 2.8
protocol

Hours in CIWA protocol; mean (SD) 63.0 + 34.2 59.5 + 33.3

Protocol dc’s with moderate 28 (6.0) 39 (7.6)
wthdrwl sxs (CIWA-Ar > 8)

Protocol dc’d at ER/ICU Referral 0 (0.0) 2 (0.4)

clinicians’ judgment about the stability of the patient
by continuing to capture data for those patients that
had non-monotonic decreases in scores over time until
they exited the protocol. We stratified the time-to-event
curves to correspond to clinically relevant subgroups
based on patients’ first and highest CIWA-Ar scores.
Analyses were conducted using SAS, version 9.4 (SAS
Institute Inc. (2012) Cary, NC) and R statistical soft-
ware, version 3.4.3 (R Core Team, Vienna Austria). The
study was approved by the Institutional Review Boards
of the study hospital and a local university.

Results
Study sample description (Table 1)

The total sample (n = 982) was almost evenly split
between patients assigned to gabapentin augmentation
(GABA) and the standard symptom-triggered protocol
(control group). Compared to controls, GABA group
patients were older, more likely to be of the White race,
and more likely to be on a home prescription of gaba-
pentin at presentation for care. On average, GABA
recipients had higher CIWA-Ar scores at peak severity,
suggesting that GABA recipients experienced more
severe withdrawal symptoms than did controls.
Approximately 6% of all study patients left against
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Unadjusted Adjusted
Difference Difference

Sample population Sample size (95% Cl) p-value® (95% CI) p-value®
Total sample® 461 0.02 (0.01, 0.03) 0.00 0.01 (0.00, 0.02) 0.17
First CIWA-Ar score®:
Equal to zero 81 0.01 (-0.01, 0.03) 0.34 0.01 (-0.01, 0.03) 0.29
Greater than zero 380 0.02 (0.00, 0.03) 0.02 0.02 (0.00, 0.03) 0.06
1-8 206 0.00 (-0.01, 0.02) 0.94 0.00 (—0.02, 0.01) 0.71
9-15 142 0.02 (-0.01, 0.05) 0.14 0.02 (-0.02, 0.06) 0.41
>15 9 32 0.03 (-0.07, 0.12) 0.60 0.02 (-0.11, 0.15) 0.74
Highest CIWA-Ar score®:
1-8 151 0.00 (—0.02, 0.01) 0.71 0.00 (—0.02, 0.01) 0.72
9-15 225 0.02 (0.00, 0.03) 0.06 0.01 (-0.01, 0.03) 0.21
>15 85 0.03 (—0.02, 0.07) 0.28 0.01 (—0.05, 0.07) 0.74

Cl: confidence interval

9Adjusted estimates were adjusted for age, race, receipt of home gabapentin, and first CIWA-Ar score

®Adjusted estimates were adjusted for age, race, and receipt of home gabapentin

“P-values were not adjusted via a Bonferroni-type correction

Results from adjusted model may be inaccurate because of small sample size

Table 3. Effect of gabapentin administration on average CIWA-Ar score per treatment hour.

Unadjusted Adjusted
Difference Difference

Sample population Sample size (95% Cl) p-value® (95% Cl) p-value®
Total sample® 982 0.66 (0.39, 0.93) 0.00 0.16 (-0.04, 0.37) 0.12
First CIWA-Ar score®:
Equal to zero 256 0.27 (0.04, 0.49) 0.02 0.26 (0.00, 0.53) 0.05
Greater than zero 726 0.72 (0.37, 1.07) 0.00 0.55 (0.19, 0.92) 0.00
1-8 537 0.21 (-0.06, 0.48) 0.13 0.13 (-0.15, 0.41) 035
9-15 156 —-0.21 (-1.36, 0.94) 0.72 —0.94 (-2.22, 0.34) 0.15
>15 ¢ 33 —1.04 (—4.68, 2.6) 0.56 —1.15 (—4.78, 2.48) 0.52
Highest CIWA-Ar score®:
1-8 642 0.13 (-0.02, 0.27) 0.10 0.01 (-0.13, 0.15) 0.89
9-15 252 042 (—0.27, 1.11) 0.23 —0.16 (—0.84, 0.53) 0.65
>15 88 0.85 (—0.71, 2.4) 0.28 0.21 (-1.26, 1.69) 0.77

%Adjusted for age, race, home gabapentin use, 02 saturation, and first CIWA-Ar score

bAdjusted for age, race, home gabapentin use, and 02 saturation
P-values were not adjusted via a Bonferroni-type correction
Results from adjusted model may be inaccurate because of small sample size

medical advice while still experiencing at least moder-
ate withdrawal symptoms.

The presence of home gabapentin and
benzodiazepine prescriptions in study sample

Table 1 also demonstrates that GABA patients were
more likely than controls to be on a home prescription
of gabapentin at presentation for care while rates of
scheduled benzodiazepines were roughly similar. The
presence of scheduled gabapentin (home gabapentin)
was therefore evaluated for inclusion as a potential
confounder in analyses. Receipt of gabapentin at
home was significantly correlated with both treatment
group assignment and average CIWA-Ar score out-
come measure. It was not correlated with average
Lorazepam wusage. This variable was included as
a confounding variable in the adjusted model for the
average CIWA-Ar score outcome. In post hoc analyses

we further assessed the sensitivity of analyses related to
by-group lorazepam use and withdrawal severity per
treatment hour by excluding patients who were on
home prescriptions for gabapentin or lorazepam.
These results were highly similar to those found in
Tables 2 and 3.

Average lorazepam use by group per
treatment hour

Table 2 shows the effect of the gabapentin protocol on
average lorazepam usage per treatment hour. The effect
estimates are interpreted as the unit difference in aver-
age lorazepam dosage between the GABA and control
groups. The unadjusted effect estimate suggests that the
GABA group experienced a significantly higher average
lorazepam usage compared to control group members.
When the model is adjusted for confounders, the
apparent positive effect of GABA on total lorazepam
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dose symptom severity is nullified. Effect estimates did
not vary substantially between strata in the subgroup
analyses, yielding similar conclusions. Overall, the
effect estimates suggested that there was no difference
in average lorazepam usage between the GABA and
control groups.

This analysis was repeated including the total sample,
regardless of whether they received lorazepam or not.
Unadjusted Wilcoxon-Mann-Whitney estimates showed
results that were similar to the above model: average lor-
azepam dosage per treatment hour was slightly greater in
the GABA group as compared to the average control group
dosage. These results were significant across the total sam-
ple [U = 0.00006 (0.00003-0.00008) p = <0.0001], those
with a first CIWA-Ar >0 [U = 0.0001 (0.00007-0.01) p =
<0.0001], those with first CIWA-Ar of 1-8 [U = 0.00002
(0.00003-0.0001) p = <0.02], and Highest CTIWA-Ar score
of 9-15 [U = 0.02 (0.04-0.01) p = <0.002].

Average symptom severity per hour

There was no significant difference in the average num-
ber of hours that GABA and control patients remained
in the alcohol withdrawal protocol. However, as
a group, GABA recipients experienced somewhat
more severe withdrawal symptoms than did control
group participants (GABA vs. Controls, 7.9 average
highest CIWA-Ar score vs. 6.1, p < .0001).

Table 3 presents estimates of the effect of the gaba-
pentin protocol on average CIWA-Ar scores. The effect
estimates are interpreted as the unit difference in aver-
age CIWA-Ar scores between the GABA and control
groups. The unadjusted effect estimate for the total
study population suggests that average CIWA-Ar scores
were significantly higher in the GABA group versus
controls. Patients with a first CIWA-Ar score greater
than zero experienced significantly higher CIWA-Ar
scores in the GABA group compared to the control
group. The negative effect estimates suggest that
patients who experienced moderate-to-high withdraw
symptoms may have experienced less severe withdrawal
symptoms when treatment was augmented with gaba-
pentin. However, these results were not statistically
significant, and the corresponding confidence intervals
contained positive effects. Overall, effect estimates sug-
gested that patients in the GABA group experienced
more severe average withdrawal symptoms, and there
were no differences within subgroups evaluated here.

Time in protocol

Finally, survival curves shown in Figure 2 represent
time to the end of the protocol in the CIWA and

GABA groups. Time-to-event curves were truncated
at 96 h because the hospital protocol ended at 96
h regardless of the CIWA-Ar score. A patient could
choose to end protocol at any time earlier than that,
regardless of the magnitude of symptom reductions,
but - again-only 6% of patients ended protocol with
a CIWA-Ar =8.

The overall survival curve (Figure 2a) suggests that
the time to the end of the protocol was similar between
the control and GABA groups up until ~35 h into the
protocol (i.e., patients are ending protocol at a similar
rate in the beginning). After ~35 h into the protocol,
patients in the GABA group reached the end of proto-
col at a faster rate. Figure 2b suggests that patients with
a first CIWA-Ar score >8 in the GABA group ended
protocol at a faster rate after ~45 h into the protocol.
The survival curves in C-E of Figure 2 suggest that for
patients with highest CIWA-Ar scores <8 and between
9 and 15, took less time for the GABA group to reach
the end of protocol after 30-35 h in the protocol.
However, for patients with the highest CIWA-Ar
score 215, those in the GABA group reached the end
of protocol at a slower rate than controls.

Discussion

This study evaluated the effect of a fixed-dose gabapen-
tin augmentation taper protocol when used in conjunc-
tion with a conventional, symptom-based lorazepam
dosing protocol to treat alcohol withdrawal. As
a group, GABA patients experienced slightly more
severe withdrawal symptoms than did control group
participants. However, the average CIWA-Ar score
per treatment hour for both groups was in the mild
range, and many patients placed in the protocol on
a precautionary basis never experienced clinically sig-
nificant symptoms. After controlling for confounders,
gabapentin augmentation did not significantly lower
average lorazepam dosing per treatment hour or with-
drawal symptom severity per treatment hour.

As monotherapy, gabapentin has been found to be
effective in treating mild alcohol withdrawal symptoms
across six previous small randomized double-blind
trials (see Lueng et al., 2015 for a review of these trials).
However, our research did not demonstrate the same
effectiveness when gabapentin was used to augment
a standard symptom-triggered lorazepam dosing pro-
tocol. Our study methods may have contributed to
these discrepant findings. First, we observed a strong
selection bias with clinicians more likely to place
patients with potentially severe withdrawal syndromes
in the gabapentin augmentation protocol. Second, we
did not account for scheduled gabapentin prescribed
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Figure 2. Change in CIWA-Ar score by treatment group: overall (Graph A); By group where first CIWA-Ar =8 showed at least
moderately severe initial withdrawal symptoms (Graph B); Among patients with only mild withdrawal symptoms as reflected by
highest CIWA-Ar <8 (Graph C); Among patients with moderate-level withdrawal symptoms as reflected by highest CIWA-Ar 9-15
(Graph D); and among patients with more severe withdrawal symptoms as reflected by highest CIWA-Ar >15.

for other medical problems in our dosing protocol, and
this may have diluted the effectiveness of the study’s
augmentation protocol significantly. A review of the
medical records of a portion of the study patients on
home gabapentin suggested that home gabapentin
doses were commonly in the range of 900 mg/day.
Given that gabapentin bioavailability is inversely pro-
portional to dosage (17,18), patients who were on
scheduled gabapentin prior to AWS treatment may
have received very little benefit from the gabapentin
augmentation. Third, our gabapentin dosing protocol
may have been too conservative in patients not on
scheduled gabapentin. Previous research has used first-
day doses of 2400 mg of gabapentin vs the 2100 mg
used in this study (3,12). In addition, there is
a possibility that longer augmentation tapers may be
required to treat AWS or that a symptom-based gaba-
pentin dosing strategy may outperform a fixed-dose
protocol.

Our study results are similar to two other smaller,
recently published analyses. Vadiei et al. (2019)
examined the effect of a non-standardized gabapentin

dosing regimen as an augmentation to symptom-
triggered benzodiazepine treatment of AWS in
a cohort of 129 inpatients (63 GABA group pts; 66
controls) (19). Nichols et al. (2019) report on the
same in a cohort of 83 inpatients (GABA group n =
40; control group n = 43) (20). The median daily
gabapentin dosage was 1200 mg (400 mg t.i.d.) over
the first three days in the Vadiei study and ranged
from 900 to 1200 total mg (300-400 mg t.i.d.) in the
Nichols study. GABA patients in the Vadiei study
appear to be in more severe withdrawal than con-
trols; and more GABA group patients in the Nichols
study were on scheduled benzodiazepines. Despite
these differences, overall methods in both studies
are roughly similar to each other and to those used
in our study. Using unadjusted analyses, both of
these prior studies concluded that gabapentin aug-
mentation did not reduce the benzodiazepine
requirements among their study’s inpatients being
treated for AWS.

Study limitations for our analyses include the non-
randomized nature of group assignment leading to bias
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in group assignment. The impact of scheduled gabapen-
tin for non-AWS medical problems was not taken into
account in our study’s gabapentin-dosing protocol.
While we controlled statistically for the presence of
a home gabapentin treatment regimen, these ongoing
prescriptions may have seriously diluted the effectiveness
of the augmentation protocol beyond what could be
accounted for statistically. CIWA-Ar scores when used
as the sole measure of AWS symptom severity can be
unreliable across raters and across time (21). Therefore,
the accuracy of AWS severity levels as designated by
CIWA-Ar scores in this report is subject to multiple
sources of error that would be minimized in a well-run
clinical trial. Reported scores should, therefore, be under-
stood as approximations of “true” withdrawal severity
levels. Finally, it is noted that the use of a short-acting
agent such as lorazepam as a first-line treatment in AWS
is discouraged by some AWS experts (22), due to the
potential “rebound effect” that can occur with such
agents. However, any rebound effects experienced in
our study should have been consistent across groups.

In this study, gabapentin augmentation applied via
fixed taper did not provide an additional benefit com-
pared to symptom-triggered lorazepam alone in the
treatment of AWS. These results do not support the
use of scheduled gabapentin as an augmentation to
benzodiazepines during inpatient treatment of AWS.
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