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ABSTRACT

Objective: To assess the benefits of anticonvulsant
medications on benzodiazepine (BZD) use and delirium

in patients with alcohol dependence at risk of alcohol
withdrawal and admitted to the hospital without delirium.

Methods: This was a resident-led retrospective study

of prospectively collected data for patients admitted to
the monitored unit of a general medical ward between
June 2016 and March 2017 for a variety of medical
conditions. Patients were assigned to the usual care
group (BZD as needed) or the intervention group
(scheduled anticonvulsants and BZD as needed) based
on admission census and order of arrival. Of 75 patients,
44 were assigned to the usual care group and 31 to the
intervention group.

Results: Significantly lower BZD dosage (P=.0002) and
lower Clinical Institute Withdrawal Assessment for Alcohol
Scale-Revised scores were observed in the intervention
group. Delirium occurred significantly less in the
intervention group (0 versus 7 in the usual care group;
P=.037).

Conclusions: Adjuvant anticonvulsant medications for
alcohol withdrawal were efficacious in reducing BZD

use, severity of symptoms of alcohol withdrawal, and
occurrence of delirium in patients admitted to the general
medical ward without delirium for reasons other than
alcohol detoxification.
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Alcohol withdrawal syndrome (AWS) is a serious complication
in patients who have become chronically alcohol dependent
and then undergo abrupt cessation. It is characterized by symptoms
of autonomic hyperactivity such as agitation, tremors, and seizures.
Symptoms usually develop in alcohol-dependent patients within 6
to 24 hours after the abrupt discontinuation or decrease of alcohol
consumption. Delirium tremens, the most severe form of AWS
in hospitalized patients, is characterized by features including
hallucinations, disorientation, and tachycardia. In medical
wards, delirium is associated with increased risk of mortality and
morbidity by prolonging hospital stay, which can lead to increased
risk of poor outcome including hospital-acquired infection and
poor physical and cognitive recovery.! Management of severe
alcohol withdrawal requires intensive care unit admission.? Mild
alcohol withdrawal usually does not require medical management.
However, management of less severe alcohol withdrawal is
challenging in patients with multiple medical comorbidities
admitted to the medical ward.>”’

AWS is usually caused by reduced y-aminobutyric acid
(GABA) activity and N-methyl-p-aspartate (NMDA) glutamate
overactivity.® Benzodiazepines (BZDs) are the preferred agents for
managing AWS.® However, this class of drug is associated with a
high risk of cognitive impairment and delirium.'® Anticonvulsant
medications have been shown to be as effective as lorazepam in
reducing withdrawal symptoms in patients with mild to moderate
AWS, 12 while producing less amnesia and fewer sedative effects.!®
Gabapentin increases GABA concentrations via interaction with
the a28 subunit of voltage-dependent calcium channels and by
direct synthesis, and it also has been shown to reduce withdrawal
excitability in hippocampal slices.*!> Valproic acid and derivatives
act to enhance brain levels of GABA, suppressing glutamate
function via NMDA receptors and suppressing the withdrawal
reaction.!® Patients treated with divalproex sodium have had lower
requirements for BZDs and less progression in withdrawal symptom
severity.!”!8 Patients with more severe AWS have a relatively low
response to antiepileptic medications alone,'”!? but gabapentin and
divalproex have shown efficacy in reducing withdrawal symptoms
in patients with less severe AWS.!>!7 Gabapentin has been shown
to be effective as an adjunct with BZDs in severe AWS.?

We speculated that adjuvant use of anticonvulsant medications
with BZDs for AWS would reduce the BZD use and adverse effects
in patients with mild to moderate AWS. In collaboration with our
inpatient pharmacy, we developed a protocol for patients with
mild to moderate AWS that included administration of adjuvant
anticonvulsive medications with BZD for use in the monitored
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Clinical Points

B Using the reported combined treatment protocol, clinicians
may be able to help limit benzodiazepine use and risk
of delirium in patients with mild to moderate alcohol
withdrawal syndrome admitted to the general medical
ward with a diagnosis other than alcohol detoxification.

B Anticonvulsant medications used adjunctively with
benzodiazepines appear to represent an important tool
for hospital physicians treating patients with alcohol
withdrawal syndrome.

unit of the general medical ward. Our aim was to compare
outcomes with this protocol versus our standard protocol
of BZD use alone to limit BZD use and decrease the risk of
delirium in patients with multiple comorbidities admitted
to the general medical wards without delirium and with a
diagnosis other than alcohol detoxification.

METHODS

This study was approved by our institutional review
board. One investigator (EE) retrospectively reviewed
charts of prospectively collected data for patients with
multiple comorbidities with a diagnosis other than alcohol
detoxification admitted to our institution from June 2016 to
March 2017.

All"patients presented to theshospital emergency
department, and initial eligibility screening was performed
upon admission. Inclusion criteria included age 18 years or
older, alcohol dependence, and no delirium on admission
based on a negative Confusion Assessment Method (CAM).*!
Participants reported an estimated amount of daily alcohol
use and the number of previous medicated withdrawals and
alcohol withdrawal delirium episodes. Participants were
asked about medications used before admission that might
confound or complicate alcohol withdrawal treatment, such as
opioids, gabapentin, valproic acid, or BZDs. Exclusion criteria
were delirium at presentation to the emergency department
judged by negative CAM, any psychiatric condition requiring
stabilization, pregnancy or nursing, severe cognitive deficit, or
current use of BZD or anticonvulsant medications. A focused
medical and psychiatric history, physical examination, and
CAM assessment were done for all participants at admission.

In the emergency department, all patients were started on
the hospital standard BZD protocol for alcohol withdrawal
prophylaxis based on a standard Clinical Institute Withdrawal
Assessment for Alcohol Scale-Revised (CIWA-Ar)??
assessment. In patients with a CIWA-Ar score <8, nurses
assessed patients every 4 hours for CIWA-Ar score and did
not administer BZDs. Patients with CIWA-Ar scores between
8 and 25 underwent CIWA-Ar assessment every 2 hours and
were treated with chlordiazepoxide or lorazepam based on
their age and liver function and whether they could tolerate

Table 1. Control Group Scheduled and As-Required Alcohol Withdrawal Protocol

Scheduled
Drug (indications)

Dose and Protocol

Chlordiazepoxide (preferred except in elderly, NPO, or liver dysfunction)

Mild AWS risk (history of self-limiting withdrawal)

Moderate AWS risk (history of withdrawal requiring
medication)

Lorazepam (age <65y, NPO, or liver dysfunction)
Mild AWS risk (history of self-limiting withdrawal)

Moderate AWS risk (history of withdrawal requiring
medication)

As Required: Benzodiazepines

CIWA-Ar score
If CIWA-Ar <8, assess CIWA-Ar score every 4 hours

25 mg PO every 6 hours for 4 doses, then
25 mg PO every 8 hours for 3 doses, then
25 mg PO every 12 hours for 2 doses, then discontinue
50 mg PO every 6 hours for 4 doses, then
25 mg PO every 8 hours for 3 doses, then
25 mg PO every 12 hours for 3 doses, then discontinue

1 mg IV every 6 hours for 4 doses, then
1 mg IV every 8 hours for 3 doses, then
1 mg IV every 12 hours for 2 doses, then discontinue
2mg IV every 6 hours for 4 doses, then
1 mg IV every 6 hours for 3 doses, then
1 mg IV every 12 hours for 2 doses, then discontinue
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If CIWA-Ar = 8, give 2 mg of lorazepam IV and notify physician
CIWA-Ar score 8-25

Use chlordiazepoxide except with elderly, NPO, liver dysfunction

Dose chlordiazepoxide PO every 2 hours based on CIWA-Ar score:

CIWA-Ar score Dose Notify physician if CIWA-Ar score
8-13 50 mg > 8 for more than 4 hours or>13
14-20 75mg > 14 for more than 4 hours or=20
21-25 100 mg >21 for more than 4 hours or > 25

Use lorazepam sliding scale with elderly, NPO, liver dysfunction
Dose lorazepam IV every hour based on CIWA-Ar score:

CIWA-Ar score Dose Notify physician if CIWA-Ar score
8-13 2mg > 8 for more than 4 hours or>13
14-20 3mg > 14 for more than 4 hours or=20
21-25 4 mg >21 for more than 4 hours or > 25

Abbreviations: AWS =alcohol withdrawal syndrome, CIWA-Ar = Clinical Institute Withdrawal Assessment for Alcohol

Scale-Revised, IV=intravenous, NPO =nothing by mouth, PO =by mouth.
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Table 2. Intervention Group Scheduled and As-Required Alcohol Withdrawal Protocol

Scheduled (intervention protocol)
Drug (indications)

Dose and Protocol

Gabapentin (liver dysfunction, CrCl>30 mL/min, or age <65 y)

Days 1-3
Day 4
Day 5
Day 6
Divalproex sodium delayed-release tablet
(chronic kidney disease [CrCl <30 mL/min] or age>65y)
Day 1
Days 2-3
Day 4
Day 5
Valproic acid injection (NPO)
Day 1
Days 2-3
Day 4
Day 5
As Required: Benzodiazepines
If CIWA-Ar score >8

400 mg PO 4 times daily for 4 doses

400 mg PO 3 times daily for 3 doses

400 mg PO twice daily for 2 doses

400 mg PO once daily for 1 dose, then discontinue

500 mg PO 3 times daily for 3 doses

500 mg PO twice daily for 2 doses

250 mg PO twice daily for 2 doses

250 mg PO once daily for 1 dose, then discontinue

375 mg IV every 6 hours for 4 doses

375 mg IV 3 times daily for 3 doses

250 mg IV twice daily for 2 doses

250 mg IV once daily for 1 dose, then discontinue

Chlordiazepoxide preferred except with elderly, NPO, or liver dysfunction
Dose chlordiazepoxide PO every 2 hours based on CIWA-Ar score:

CIWA-Ar score Dose
10-15 25 mg
16-20 50 mg
21-25 75mg

Use lorazepam with NPO, elderly, liver dysfunction

Dose lorazepam IV every hour based on CIWA-Ar score:

CIWA-Ar score Dose
10-15 1mg
16-20 2mg
21-25 3mg

Notify physician if CIWA-Ar score:
>10 for more than 4 hours or>15
>16 for more than 4 hours or > 20
>21 for more than 4 hours or > 25

Notify physician if CIWA-Ar score:
>10 for more than 4 hours or>15
>16 for more than 4 hours or>20
>21 for more than 4 hours or > 25

Abbreviations: AWS =alcohol withdrawal syndrome, CIWA-Ar = Clinical Institute Withdrawal Assessment for Alcohol
Scale-Revised, CrCl=creatinine clearance, IV =intravenous, NPO =nothing by mouth, PO=by mouth.

Table 3. Patient Demographics and Alcohol History

Control Intervention P

Factor (n=44) (n=31) Value
Sex, n (%)

Male 31(70) 23(74) 72

Female 13 (30) 8(26)
Age, mean£SD,y 55+14 50+13 17
Race, n (%)

Black 28 (64) 23(74) 47

White 16 (32) 8(26)
Alcohol amount (standard drinks/wk over > 12 mo), mean (median) [interquartile range] 32(28)[14-65] 40(35)[14-60] .95
Drinking pattern, n (%)

Regular 41(93) 26 (84) .26

Binge @) 5(16)
Past history, n (%)

History of medicated alcohol withdrawal syndrome 23 (53) 17 (55) .99

History of delirium tremens 15 (36) 13(42) .59
Admission diagnosis, n .79

Cardiovascular 5 5

Gastroenterology 7 2

Respiratory 9 10

Other specialties® 10 6

General medicine 13 8

@Number of patients in this category: hematology: n=3, infection: n=4, neurology: n=6, and psychiatry: n=3.

oral medication. Lorazepam-equivalent dose was used to
calculate BZD dosage and duration requirements.*?

Patient Allocation

In accordance with our institutional protocol, patients
with a CIWA-Ar score >25 were managed in the intensive
care unit and were not included in our study. Of 75 patients

included, 44 were assigned to the usual care group and 31
to the intervention group based on order of admission. The
medical team for each group consisted of an attending and
3 medical residents. Patients in both arms were located on
the same medical ward unit. One study investigator (EF.)
provided education to the medical team members at the start
of their rotation in the medical ward.
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Table 4. Patient Outcomes

Control Intervention

Factor (n=44) (n=31) PValue
Cumulative BZD based on lorazepam equivalent 5.5 (2-17.8) 0(0-4) .0002

dose after intervention, median (IQR), mg
Duration of BZD therapy, median (IQR), days

After intervention 2(1-5) 0(0-1) <.0001
CIWA-Ar score, median (IQR)

Emergency room 1(0-5) 1.7 (0.3-7) 36

After intervention 3.2(0.7-4.8) 0.8 (0.2-3) .01
Maximum alcohol withdrawal severity, n (%)

CIWA-Ar score 1-9 21 (48) 20 (65) 54

CIWA-Ar score 10-15 11 (25) 7 (23)

CIWA-Ar score 16-20 6(14) 3(10)

CIWA-Ar score 21-25 5(11) 1(3)

CIWA-Ar score > 25 1(2) 0
Patients with delirium, n (%) 7 (16) 0(0) .037
Length of stay, mean (median) [IQR], days 54(5)[3-6.5] 4.6 (4)[3-6] .85
Intensive care unit transfer, n 1 0 6

Abbreviations: BZD = benzodiazepine, CIWA-Ar=Clinical Institute Withdrawal Assessment for
Alcohol Scale-Revised, IQR=interquartile range.

Table 5. Multivariable Regression Model for BZD Amount and Duration®

Category BZD Amount BZD Duration
Likelihood of not receiving BZD Odds Ratio (95% Cl) PValue Odds Ratio (95% Cl) PValue
Intervention vs control 8.33(2.01 to 34.49) .0034 8.36 (1.53t0 45.76) .0143
Ageb 1.05(0.99to0 1.11) .0817 1.07 (0.99 to 1.15) .0761
Male vs female 2.30(0.45t0 11.71) 3166 1.57 (0.28 t0 8.72) .6065
Black vs non-Black 2.56 (0.60 to 11.03) 2057 2.33(0.40to0 13.42) 3452
Findings among participants who received BZD Estimate (95% Cl) PValue Estimate (95% Cl) PValue
Intervention vs control -0.94 (-1.75t0 -0.13) .0223 -0.62 (-1.34t0 0.07) .0786
Ageb 0.01 (-0.01 to 0.04) .3906 0.02 (<0.01 t0 0.03) 0638
Male vs female 0.61 (-0.09 to 1.30) .0891 —-0.16 (-0.64 t0 0.32) .5097
Black vs non-Black -0.47 (-1.12t00.18) 1585  —0.47 (-0.93 to -0.01) .0494

aMultivariable analyses adjusted for age, sex, and race.
bAnalysis per 1-year increase in age.
Abbreviation: BZD =benzodiazepine.

The control and intervention protocols are shown in Table
1 and Table 2. The intervention protocol included standing
doses of an anticonvulsant medication, regardless of the
patient's CIWA-Ar score. Patients in the intervention group
received gabapentin, divalproex, or valproic acid based on
age, kidney function, and whether the patient could tolerate
oral medication. Chlordiazepoxide and lorazepam were
used as a rescue medication only if patients had a CIWA-Ar
score >8-10. In addition to the protocol medications, all
participants received a daily oral multivitamin, folic acid,
and thiamine. If indicated, prochlorperazine was given
for nausea. Intravenous metoprolol was administered for
systolic blood pressure (SBP)>160 mm Hg and/or heart
rate > 120 bpm, and haloperidol was given for hallucinations,
agitation, or disorientation. Daily assessment included a
brief examination to document mental status and CAM
assessment.

The dosage and duration of BZD use and occurrence of
delirium was compared between the control and intervention
groups. Safety was assessed based on adverse clinical events.

Statistical Analysis
Descriptive statistics used mean and standard deviation
for continuous variables and median with interquartile

ranges (IQRs) for continuous variables with skewed
distribution. Frequencies and percentages were analyzed
for categorical variables. Comparison between groups of
categorical variables was conducted using x” test and Fisher
exact test for small expected cell sizes. Comparison of
continuous variables between 2 groups was conducted using
2-sample t test and Wilcoxon rank sum test when variables
had skewed distribution.

Multivariable regression analysis was conducted for BZD
amount before admission, BZD amount after admission, and
BZD duration after admission controlling for age, race, and
sex. Due to the large number of patients with zero values for
BZD amount and duration, regression was conducted using
a zero inflated negative binomial model with 2 separate parts.
The first part modeled zeros (likelihood of not receiving BZD),
and the second modeled amount and duration of BZD among
patients who received BZD. Multivariable linear regression
analysis controlling for age, sex, and race was conducted for
mean severity of CITWA-Ar score before and after admission.
Mean CIWA-Ar score before admission was skewed to the
right. Therefore, regression analysis was performed on log-
transformed mean CIWA-Ar score. Results were considered
significant at the a <.05 level. Analyses were conducted using
SAS 9.4 (SAS Institute, Cary, North Carolina).
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RESULTS

The control group (n=44) and the intervention group
(n=31) were similar in demographics and in number of
daily standard drinks or drinking pattern, either regular or
binge drinking (Table 3). Fifty-four (72%) of the participants
were male, and the majority were Black (68%). There was
no significant difference between the 2 treatment groups
in history of alcohol withdrawal, delirium tremens, and
drinking pattern, either regular or binge pattern.

Patients in the intervention group received gabapentin
(24 patients, 77%), divalproex sodium (3 patients, 10%), or
valproic acid (4 patients, 13%). The intervention group had
significantly lower as-needed BZD requirement than the
control group. The median cumulative BZD dosage was 0
mg (IQR=0-4) for the intervention group compared to 5.5
mg (IQR=2-17.8) for the control group (P=.0002) (Table
4). Patients in the intervention group had significantly lower
CIWA-Ar score (median=0.8 [IQR=0.2-3]) compared to
the control group (median=3.2 [IQR=0.7-4.8]) (P=.01).
After admission, the mean CIWA-Ar score was 89% lower in
the intervention group than in the control group (P=.0021).
Occurrence of delirium was significantly lower in the
intervention group with 0 patients with delirium compared
with 7 (16%) participants in the control group (P=.037). No
difference in hospital length of stay or intensive care unit
transfer was found between the groups. No adverse events
were associated with gabapentin, valproic acid, or divalproex,
and no medications had to be discontinued.

Multivariable regression analysis showed no significant
difference in BZD requirements before admission between
the 2 groups. After admission, patients in the control group
were more likely to receive BZD (odds ratio=8.33, P=.0034).
Among patients who received BZDs after admission, those
in the intervention group received a mean lorazepam-
equivalent dose of 3 mg, which was a 61% smaller dosage
amount compared to the control group who received 14 mg
(P=.0223). There was no significant difference in number
of days of BZD therapy after admission between the control
and intervention groups (P=.0786). However, the duration
of BZD treatment was significantly shorter for Black patients
than for non-Black patients in the intervention group. Black
patients, on average, had 37% shorter duration of BZD
treatment than non-Black patients (P=.0495) (Table 5).

DISCUSSION

In this study, adjuvant anticonvulsive therapy reduced
BZD use, occurrence of delirium, and severity of withdrawal
symptoms in complex patients with medical problems other
than detoxification who were at risk of AWS. The current
findings suggest that a protocol incorporating adjuvant
anticonvulsive therapy is effective in reducing BZD dosage
and adverse effects in the treatment of mild to moderate
AWS.

Gabapentin has been shown to be safe and can be easily
administered orally. Valproic acid was chosen because it

Adjuvant Anticonvulsants in Alcohol Withdrawal

could be"administered intravenously’and has a“safe profile
in elderly patients and in patients with renal impairment.
Although these agents have a slightly different mechanism
of action, they can be used as adjunctive therapy to traditional
benzodiazepines because these medications have effects on
glutamate and GABA neurotransmission.

Anticonvulsant medications may be used in place of BZDs
in mild cases of alcohol withdrawal (ie, CIWA-Ar < 8).24-26
This study supports previous findings of effectiveness of
non-BZD anticonvulsant compounds in the treatment
of alcohol-dependent patients. Among this group of
medications, gabapentin has been shown to be safe in this
patient population®” and to have beneficial effects in AWS.?8-30
Compared with BZD, gabapentin has lower abuse potential
and no risk of dependence.?” Voris et al'® analyzed the effects
of gabapentin in the treatment of AWS for 17 participants
in an inpatient setting and 25 outpatients in a retrospective
study. Both sets of data suggested that gabapentin works
well in treatment of mild to moderate alcohol withdrawal.
Levine et al* showed that initiation of high-dose gabapentin
(21,800 mg/d) during the first 48 hours of hospital admission
was associated with a significant reduction in BZD exposure,
faster stabilization of alcohol withdrawal-related symptoms,
and shorter hospital length of stay in patients presenting to
the emergency department with a diagnosis of severe AWS.

As shown in our study, valproic acid is also an effective
treatment for alcohol withdrawal, along with valproate and
divalproex, which are metabolized to valproic acid. Valproic
acid and derivatives are reported to be associated with a
reduced need for rescue medications including BZD and
have been shown to be efficacious in faster reduction of AWS
symptoms.'73132 A study by Longo et al*> demonstrated that
valproate was associated with a more rapid and consistent
reduction of AWS compared to BZD. In another study, Reoux
et al'” showed possible use of valproic acid in the treatment
of AWS.

Limitations

We did not include patients admitted to the intensive
care unit for severe AWS. Patients were not randomized, but
our study groups were similar and data were prospectively
collected. This was a single-center study with a relatively
small population, but we were able to show significant benefit
of adjuvant anticonvulsive therapy in this group of patients.
Our results reflect findings in our medical-surgical step-down
unit, but they might not extrapolate to other institutions.

CONCLUSION

In this quality improvement project, adjuvant
anticonvulsant medications for alcohol withdrawal were
efficacious in reducing BZD use, occurrence of delirium,
and severity of symptoms of alcohol withdrawal in complex
patients with medical problems other than detoxification
who were at risk of AWS. The findings suggest that adjuvant
anticonvulsive therapy might be considered in treatment
protocols in this setting.
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