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Abstract

Introduction: Trauma patients with a positive blood alcohol concentration (BAC) are often believed to be at
high risk for the alcohol withdrawal syndrome (AWS). Therefore some centers prophylaxis all BAC positive patients.
This study prospectively measures the incidence of AWS among trauma patients admitted to the hospital who have
consumed alcohol and determines their risk factors for AWS.

Methods: A cohort of trauma patients admitted to a non-ICU hospital setting was prospectively monitored for
the development of AWS during the first 10 days of hospitalization. The 10-item Alcohol Use Disorders Identification
Test (AUDIT) and questions about alcohol withdrawal history were administered on the first day and the revised
Clinical Institute for Withdrawal of Alcohol Scale (CIWA-Ar) was administered daily.

Results: 113 patients were followed through discharge or for the first 10 days of hospitalization. 74.3% (n = 84)
reported drinking alcohol. Of the 89 patients with a measured BAC, 25 (28%) were positive. Mean BAC for positive
patients was 187.7 mg/dl. No person who denied drinking had a measurable BAC or developed AWS. Among the
84 drinkers, 3 were diagnosed with AWS by CIWA-Ar (3.6% risk), giving an incidence rate of 1.4 episodes per 100
patient days. All patients developing AWS admitted to a previous history of AWS symptoms upon stopping drinking.
All AWS patients drank at least 2-3 times per week compared to only 37% of drinkers who did not develop AWS (p
= .05). Positive response to dependence items from the AUDIT were highly associated with AWS risk (67% AWS vs
16% non-AWS, p = .005). Implementation of a prophylaxis protocol for all positive BAC would have resulted in 88%
(22/25) of BAC positive patients receiving unwarranted medication.

Conclusion: AWS has a low incidence rate among intoxicated trauma patients admitted to a non-ICU setting. It
is associated with frequent drinking and is found in patients who report dependence symptoms. Patients can reliably
tell physicians whether they are at risk for AWS. Routine prophylaxis for positive BAC patients will likely result in
substantial excess medication use.

[1]. Common symptoms of alcohol withdrawal include anxiety,
sleep disturbances, headache, nausea, vomiting, and irritability with
some people experiencing tachycardia, sweating, tremulousness and
disorientation. In its severe form, delirium tremens may occur with
agitation, fever, confusion, hallucinations, and seizures. The majority
of patients with AWS experience 24-48 hours of mild to moderate
symptoms. However, some patients will develop delirium tremens,
which carries a 15% mortality if left untreated, but can be reduced to
1-5% with treatment [3,4].
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Introduction

Alcohol use is prevalent in trauma patients, with nearly 50% of
admitted trauma patients having a positive blood alcohol concentration
(BAC) upon admission [1,2]. This is generally considered to be any
concentration greater than 0 mg/dl. One consideration when caring
for patients who misuse alcohol is the risk of alcohol withdrawal. The
alcohol withdrawal syndrome (AWS) is due to the rapid removal of
the depressant effects of alcohol on the central nervous system. AWS
occurs when a patient who is physiologically dependent on alcohol
ceases or severely reduces alcohol consumption [3-5]. Because the
prevalence of alcohol use disorders in trauma patients is high, it is
conceivable that their risk for AWS is also high and could complicate

The primary treatment recommendations for AWS from the
American Society of Addiction Medicine include benzodiazepines,
with carbamazepine, haloperidol, and beta blockers added as adjunctive
therapy [4]. Some trauma centers attempt to avoid the development
of AWS by providing prophylaxis based on admission BAC and other
trauma centers use a fixed drug schedule for prophylaxis of intoxicated
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their hospitalization for injury. However, the incidence of AWS among
trauma patients has not been previously prospectively evaluated.

Studies in non-trauma patients have described several different risk
factors for AWS including amount of alcohol intake, the duration of
a patient’s drinking habit, history of AWS, older age, and abnormal
liver function [4]. One study in trauma patients has demonstrated
age, race, or mechanism of injury as risk factors for delirium tremens
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patients to avoid AWS [6] if the patient is deemed to be at high risk
for the alcohol withdrawal syndrome, a judgment often based on the
admission BAC. However, symptom triggered therapy, rather than
prophylaxis for AWS in at-risk patients has been shown to lead to
shorter duration of treatment and less overall drug use [4,7-10].

The purpose of this study was to determine the risk factors for AWS
among trauma patients admitted to the hospital. The hypotheses of the
study were that the risk for alcohol withdrawal would be low and that
it could be predicted by simple questioning, thus avoiding potentially
unnecessary prophylaxis. Establishing the incidence rate and predictive
factors allows for proper identification and timely initiation of treatment
in patients with AWS while avoiding unwarranted medication of BAC
positive patients who are not at risk for the syndrome.

Materials and Methods

A cohort of patients admitted to the hospital following blunt or
penetrating trauma was prospectively followed for the development
of AWS during the first 10 days of hospitalization. The study was
approved by the institutional review board and was conducted at a
Level I trauma center over nine months. Patients included for study
were English speaking individuals, 18 years and older admitted to the
hospital in a non-ICU setting. Per institutional protocol, in order to
be admitted to a non-ICU bed, patients needed to have no evidence
of traumatic brain injury on admission either by CT scan or Glasgow
Coma Scale (GCS) score, and have injuries that did not result in
hemodynamic compromise. Patients admitted to the floor with a GCS
of 14 were only included if the GCS had normalized to 15 by the time
of informed consent. Specifically excluded were non English speaking
patients, and those admitted directly to the operating room or ICU
from the emergency department due to brain injury or physiologic
derangements due to injury such as shock or the need for ongoing blood
transfusion and fluid replacement. There were no specific exclusions
for either illicit drug use or pre-existing alcoholic liver or pancreatic
disease. The majority of patients also had a blood alcohol concentration
determined upon admission to the hospital as part of their routine
trauma evaluation. Only patients who either admitted to consuming
alcohol at any time in the past year or those who had a positive blood
alcohol concentration were followed for the development of AWS.
Patients who claimed to be non-drinkers or had a BAC measurement
of zero were not followed daily for AWS development.

Patients were initially screened on the first day of hospitalization
for alcohol use using a complete Alcohol Use Disorders Identification
Test (AUDIT). The AUDIT is a 10-item questionnaire designed to
detect hazardous and harmful drinkers which has been validated and
is extensively used in alcohol research. It assesses alcohol use in the
past year characterizing it in terms of quantity, frequency, and heavy
drinking episodes; symptoms of alcohol dependence; and social
consequences of misuse [11-13]. Patients who consumed alcohol, as
determined by AUDIT question 1, “how often do you have a drink
containing alcohol”, were then asked about a history of alcohol
withdrawal via a series of questions (see Figure 1). The revised Clinical
Institute for Withdrawal of Alcohol Scale (CIWA-Ar) was administered
daily to detect symptoms of alcohol withdrawal for the first 10 days
or until hospital discharge. The CIWA-Ar is a validated, standardized
10-item questionnaire developed to assess the signs and symptoms
of alcohol withdrawal, graded on severity. The signs and symptoms
assessed include nausea and vomiting, tactile disturbances, tremor,
auditory disturbances, paroxysmal sweats, visual disturbances, anxiety,
headache, agitation and disorientation. All items except disorientation

are graded on a severity scale of 0 to 7 with 0 representing normal and
7 representing the highest severity. Disorientation is graded on a scale
of 0 to 4. The maximum score on the questionnaire is 67. A score of 8 or
greater is considered sufficient to require treatment for AWS [4,8,14].
Although the CIWA-Ar is generally used to diagnose and guide
treatment for alcohol withdrawal, for this study it was used only as a
diagnostic tool to assess the daily incidence and provide a consistent
and reliable diagnosis of AWS. In addition, the medical records of the
patients included in the study were evaluated daily for clinical suspicion
of AWS by the trauma service and for benzodiazepine administration.

Outcome measures

AWS is expressed both as a percentage of patients developing
AWS (risk) and as an incidence rate in patient days. In order to find
an appropriate denominator for the risk and rate of AWS it was
necessary to consider three factors: (1) Although it is recognized that
not all drinkers are at risk for AWS, it is not clear which drinkers in the
trauma population are at risk, (2) not all people who achieve high BACs
will develop AWS, and (3) some patients who drink problematically
do not have a BAC determined upon admission. Hence in order to
answer the question “Which trauma patients are at risk for AWS?”
all drinkers were included. Because only drinkers were enrolled in the
study, the entire enrolled population was considered at risk for alcohol
withdrawal and hence forms the denominator of the risk and rate
calculations.

In order to determine factors predictive of AWS, the open ended
questions of history of alcohol withdrawal were evaluated in their
association to an actual diagnosis of alcohol withdrawal. If patients
reported any symptoms consistent with alcohol withdrawal to the
question of, “What happens when you go a few days without drinking
alcohol?” they were counted as having a history of alcohol withdrawal.
Potential unwarranted medication was defined as patients who would
have been treated by a previous protocol in which they would have
received scheduled benzodiazepines for a positive admission BAC.

Because AWS should occur only in patients who are physiologically
dependent on alcohol, the subset of dependence items from the AUDIT
were evaluated for their association with AWS. The dependence items
from the AUDIT [13] are “How often have you found that you were
not able to stop drinking once you had started?” “How often during the
last year have you failed to do what was normally expected from you
because of drinking”? and “How often during the last year have you
needed a first drink in the morning to get yourself going after a heavy
drinking session?”

Statistical power and data analysis

The hypothesis was that the proportion of patients developing
AWS would be low. From prior experience it was estimated that
approximately 15% of admitted patients would develop signs and
symptoms of AWS. To accurately detect a proportion of 15%, it was
necessary to examine 84 at-risk patients (drinkers) to have a 95%
confidence interval of 9.3% to 24.7%. Fisher’s exact test was used for
categorical variables and ANOVA and Mann-Whitney U test for

1. Do you have a history of alcohol withdrawal?

2. Do you have a history of delirium tremens (“‘DTs”)?

3. Do you have a history of seizures?

4. Do you have a history of liver di ?

5. Do you have a history of cirrhosis?

5. What happens to you if you don't drink alcohol for several days?

Figure 1: Questions asked to drinkers on hospital day 1.
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continuous variables. 95% confidence intervals were calculated using
a Bayesian calculator [15].

Results

One hundred and thirteen patients were screened with the AUDIT
and followed through discharge or for the first 10 days of hospitalization
with daily CIWA-Ar administration. There were 70 (83.3%) men and
14 (16.7%) women. Table 1 shows the demographic characteristics of
the group. Three-quarters of patients (74.3%, n = 84) reported drinking
alcohol in the last year. Admission BAC measurement was unavailable
in 21.2% (n = 24) leaving 89 patients with a measured BAC, 28% (n =
25) of whom were positive. The mean and median BACs for patients
with a non-zero BAC result were 187.7 and 189 mg/dl respectively.
No person who denied drinking had a measurable BAC or developed
AWS.

Six patients (7.1%) answered “yes” to the question “Do you have
a history of alcohol withdrawal?” One (1.2%) reported a history of
delirium tremens, two (2.4%) reported a history of hepatitis, and two
(2.4%) reported a history of seizures, one of which was stated as due
to withdrawal. No patient reported a history of cirrhosis. Only 4/84
patients reported withdrawal symptoms in response to the question
“What happens to you when you don’t drink for a few days?” The
responses were “agitated and can’t sleep” (n = 1), seizures (n = 1) and “I
withdraw; get shaky, need a drink, get a headache” (n = 2).

Among the 84 drinkers, 4 were suspected of developing AWS,
which was confirmed in 3 by a CIWA-Ar score of 8 or more (3.6%
risk, 95% CI 1.9-11.6%), giving an incidence rate of 1.4 episodes per
100 patient days. All 3 were treated with benzodiazepines and none
needed to be transferred to the ICU. All 3 patients developing AWS
admitted to a history of AWS symptoms upon stopping drinking
(tremulousness, nausea, headache, needing a drink, etc.). Table 2 shows
the alcohol related characteristics of patients developing AWS (based
on answers to select AUDIT questions, total AUDIT score, BAC and
signs of withdrawal symptoms upon cessation of drinking) compared
to drinkers who did not develop AWS while in the hospital.

BAC measurements were not performed in 24/113 patients. Of the
89 with a measured BAC, 22 were positive. BAC was measured and
positive in the 3 patients who developed AWS. Implementation of a
prophylaxis protocol for positive BAC, would have resulted in 88% (n
= 22/25) of BAC positive patients receiving unwarranted medication
to prevent alcohol withdrawal that would not have occurred. During
hospitalization all patients received either morphine sulfate or
oxycodone/acetaminophen opiate analgesia on an as needed basis for
their injuries.

Characteristic

Age - years mean (SD) 37.28 (16.1)
Gender (male) n (%) 70 (83.3%)
Length of stay — days mean (SD 5.0 (3.9)

Admission BAC mg/dI

Mean (SD) 69.01 (119.2)
Median (IQR) 0 (0-136)
AUDIT score mean (SD) 7.3(6.2)

AUDIT 28 n (%) 34 (40.5%)

BAC = Blood Alcohol Concentration
AUDIT = Alcohol Use Disorders Identification Test
SD = Standard Deviation

Table 1: Demographic characteristics of enrolled patients.

AWS (n=3) No AWS (n=81) p-value

Drinking frequency 3 (100%) 30 (37.0%) .05
°D£g1ak3i0364 or more drinks per 2 (66.7%) 36 (46.3%) 45
Binge at least monthly 2 (66.7) 34 (42.5%) .40

At least 1 dependence symptom |2 (66.7%) 13 (16.5%) .08
AUDIT 28 3 (100%) 31 (38.3%) .06
BAC >0 3/3 (100%) 22/65 (33.8%) |.045
BAC* mean mg/dl (range) 371.7 (252-477) |162.6 (8-411) 005
BAC* median mg/dl (IQR) 386 (252-477) 158 58.3-233.8)

BAC > 80 mg/dI 3/3 (100%) 15/22 (68.2%) .35

AWS = Alcohol Withdrawal Syndrome Confirmed by Revised Clinical Institute for
Withdrawal of Alcohol Scale.

BAC = Blood Alcohol Concentration.

*Denotes patients with measured BAC

AUDIT - Alcohol Use Disorders Identification Test

Table 2: Drinking Characteristics of Patients Developing AWS Versus Those Who
Did Not.

Discussion

This prospective study demonstrates that despite high alcohol
usage among trauma patients, the incidence of alcohol withdrawal
syndrome in trauma patients who use alcohol may not be as frequent as
initially thought to be, and is much lower than one would expect based
on previous research [1,16,17]. Our data demonstrates an incidence
of alcohol withdrawal of 3.6% among trauma patients using alcohol.
However, because a substantial number of trauma patients arrive at the
hospital intoxicated, it is often assumed that those with a high blood
alcohol concentration are at high risk for AWS. Prior to this study,
the frequency of AWS and delirium tremens in the trauma setting had
only previously been described either from registry data which was
evaluated retrospectively or in small patient samples [1,16,17].

These previous studies have estimated alcohol withdrawal rates
as high as 31% in trauma patients deemed alcoholics by DSM criteria
as well as an incidence of DTs in 5% of alcohol-dependent patients
[1,16,17]. This study demonstrates that most trauma patients who
consume alcohol are not alcoholics/dependent drinkers and hence are
not at risk for withdrawal. It also corroborates what other studies have
found, i.e. that dependent drinkers are clearly at greater risk for AWS
than are other non-dependent drinkers. The admission blood alcohol
concentration is not sufficient to determine who will suffer from AWS.

Although in the trauma setting, identifying patients with early
symptoms of AWS is critical to allow timely initiation of treatment
in those who need it; it is also important to avoid unnecessary
treatment and unwarranted medication of people who are not at
risk for the syndrome. Presumptive prophylaxis and fixed schedule
benzodiazepine dosing lead to increased drug use and increased use of
other hospital tests such as CT scans and laboratory evaluations [4,7-
11]. It is important to treat AWS due to the high mortality and largely
treatable nature of delirium tremens [3,4]. A number of studies have
demonstrated that symptom triggered therapy, rather than a standard
prophylaxis for ASW in at-risk patients leads to shorter duration of
treatment, less overall drug use, less infectious complications, and less
use of CT scans and laboratory evaluations [4,7-9].

Despite the lack of empiric support for prophylaxis and the
existence of literature to support the efficacy of symptom triggered
therapy, there are still some trauma centers that automatically and
unconditionally administer AWS prophylaxis on the basis of a positive
BAC alone [6]. In this study, 88% of patients with a positive BAC would
have received unnecessary prophylaxis for alcohol withdrawal had this
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liberal policy of AWS prophylaxis been followed. One unexpected
observation during the study was that daily monitoring with the
CIWA-Ar and institution of symptom triggered therapy prompted
early detection and treatment of mild AWS that if allowed to progress
may have warranted an ICU transfer.

Limitations of the study are primarily related to its small size and the
patient population. Only patients admitted to a non-ICU were studied.
Although symptom triggered therapy studies have been performed in
ICU populations, the findings of this study cannot be extrapolated to
patients who cannot communicate due to head injury, endotracheal
intubation with ventilator dependence or other factors such as those
which generally mandate care in an ICU setting. Additionally, patients
were only followed for 10 days after admission, with many being
discharged prior to that. It is conceivable that their length of stay was
short enough such that they did not undergo withdrawal while in the
hospital. Therefore, AWS may have gone undetected in these patients
with very short durations of stay.

An additional limitation is that we did not screen for concomitant
illicit drug use and drug withdrawal during this study. Some drug
withdrawal patterns may be similar to alcohol withdrawal but the
primary drugs of abuse seen at our hospital are marijuana and cocaine/
crack cocaine, neither of which results in acute withdrawal symptoms
similar to alcohol so we do not believe they confounded our findings.
In hospitalized trauma patients and in particular in our specific
hospital, problematic alcohol use occurs in a far greater percentage of
patients than does illicit drug use. We have not found trauma surgeons
that prophylax for withdrawal from illicit drugs based on screening
and hence do not believe that patients are being over-treated for
presumptive drug withdrawal.

This study should not diminish the attention given to injured
patients who drink. Given the low incidence rate of AWS detected in
this study, trauma surgeons should expect to see AWS in their admitted
populations but not with such a frequency that it warrants routine
prophylaxis. Further study is warranted to determine if particularly
high BACs or other simple predictive factors such as the open ended
questions used in this study can be validated and be utilized as a
legitimate screening tool to prevent severe consequences of alcohol
withdrawal such as seizures or delirium tremens.
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