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Abstract
Introduction: Alcohol withdrawal syndrome (AWS) is a common condition prompting 
emergency department (ED) presentation. However, there are limited recent, large- 
scale, robust data available on the incidence, admission, and medical treatment of 
AWS in the ED.
Methods: This was a retrospective cohort study of ED presentations for AWS from 
January 1, 2016, to December 31, 2023, using Epic Cosmos. All ED visits with ICD- 10 
codes corresponding to AWS were included. Outcomes included percentage of total 
ED visits, percentage admitted, length of stay (LOS), and medications administered. 
Binary logistic regression models were used to measure the relationship between 
time and dependent variables and reported as odds ratios (ORs) with 95% confidence 
intervals (CIs).
Results: Out of 242,804,798 ED encounters, 670,430 (0.28%) visits were due to AWS 
with a rise over time (OR 1.074, 95% CI 1.072–1.075). Of these, 386,618 (57.7%) were 
admitted (46.2% inpatient floor, 11.5% ICU). Median (IQR) hospital LOS was 3 (2–5) 
days and median (IQR) ICU LOS was 2 (1–4) days. Among all ED patients, benzodiaz-
epine use declined over time (84.9% to 77.1%; OR 0.917, 95% CI 0.914–0.920), while 
phenobarbital (4.0% to 21.2%; OR 1.255, 95% CI 1.250–1.259) and gabapentin (11.0% 
to 16.3%; OR 1.054, 95% CI 1.050–1.057) use increased. Oral and intravenous (IV) 
benzodiazepines were common (63.1% and 66.6%, respectively). Among IV benzo-
diazepines, lorazepam was most common (59.9%). Among those discharged from the 
ED, 29.0% were prescribed benzodiazepines (chlordiazepoxide 21.1%, lorazepam 
5.5%, diazepam 1.9%). Anticraving medications, such as gabapentin (1.5%), naltrexone 
(0.4%), and acamprosate (<0.1%) were uncommon, but rising over time.
Conclusions: AWS represents a common reason for ED presentation, with most pa-
tients being admitted. We identified a rising incidence with a shift in management to 
include agents such as phenobarbital and gabapentin. These findings provide impor-
tant evidence on current trends in AWS to inform health policy and knowledge trans-
lation efforts as well as emphasizing the need for ongoing research and evaluation of 
clinical practices to optimize outcomes for patients with AWS.
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INTRODUC TION

Alcohol withdrawal syndrome (AWS) is a common, acute, life- 
threatening emergency department (ED) presentation associated 
with high patient morbidity and mortality.1,2 The spectrum of al-
cohol misuse includes people with alcohol use disorder (AUD) and 
contributes to over 140,000 deaths annually in the United States.3,4 
Approximately one- half of people with AUD develop AWS after re-
duction or cessation of alcohol use.5,6 Researchers have observed a 
stark increase in alcohol- attributable ED encounters over the past 
two decades, many of which involve AWS.3,7–9 However, most stud-
ies were limited to smaller regions or data from over 10 years ago. 
As such, little is known about current epidemiology and manage-
ment of patients with AWS presenting to EDs in the United States. 
Because the ED is a common contact point for individuals with AWS, 
there exists a need to better characterize and monitor the incidence, 
management, and disposition of ED patients presenting with AWS 
to inform current practice and guide evidence- based interventions. 
This is particularly salient as two recent guidelines were released 
by emergency medicine groups. In 2023, the American Academy of 
Emergency Medicine (AAEM) published a white paper on manage-
ment of alcohol intoxication, AWS, and AUD.2 In 2024, the Society 
for Academic Emergency Medicine published their fourth itera-
tion of the Guidelines for Reasonable and Appropriate Care in the 
Emergency Department (GRACE- 4), which was focused on AWS, 
AUD, and cannabinoid hyperemesis syndrome.10 With these guide-
lines in place, there remains a critical need to determine how well 
these align with current practice and shifts in practice patterns over 
time to inform interventions to enhance alignment with evidence- 
based care.

This study sought to address these gaps by using a large, national 
database to assess the epidemiology, evaluation, and medication 
administration among ED patients with AWS. The primary objec-
tive of this study was to report trends in the incidence, proportion 
of patients admitted, and medication management among ED pa-
tients with AWS over an 8- year period. As a secondary objective, we 
sought to analyze trends in subgroups of specific medications used 
in the ED and upon discharge.

METHODS

We conducted a retrospective cohort study of AWS presentations 
and associated treatment, disposition, and length of stay (LOS) over 
an 8- year period using the Epic System Corporation's Cosmos re-
search platform.11–15 Cosmos is an application that aggregates elec-
tronic health record data voluntarily submitted by health systems 
for research purposes. Cosmos data are representative of U.S. 
Census data (https:// cosmos. epic. com/ ). Cosmos offers additional 
benefits in collecting data more rapidly, thereby reducing time de-
lays to reporting, as well as using data slices to allow more complex 
analyses among specific conditions. At the time of this study, the 
Cosmos data set included 274 million unique patients and 38,000 

hospitals and clinics. Patients with records at more than one institu-
tion were deduplicated and anonymized centrally by Epic. This study 
adheres to Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines.16

We queried Cosmos on November 27, 2024, using ICD- 10 
codes corresponding to AWS (Appendix S1) from January 1, 2016, 
to December 31, 2023. This time period was selected based on the 
launch of ICD- 10 coding requirements in October 2015. Inclusion 
criteria consisted of adults (age ≥ 18 years) with an ED presentation 
and associated ICD- 10 code corresponding to AWS as described 
above.

We analyzed the cohort for the incidence of AWS presentations 
and disposition (admission vs. discharge). Among those admitted, 
we analyzed those admitted to the intensive care unit (ICU) versus 
general medical floor as well as the LOS for each. Additionally, we 
examined eight pharmaceutical drug classes/agents (benzodiaze-
pines, phenobarbital, gabapentin, ketamine, propofol, dexmedeto-
midine, carbamazepine, and valproic acid) among ED patients using 
Epic's Medication Grouper function, which categorizes medications 
by their pharmaceutical class and subclass. Among benzodiazepines, 
we analyzed by route (oral vs. intravenous [IV]) and by specific agent. 
Among those discharged, we analyzed benzodiazepines (with sub-
group analysis by specific benzodiazepine agents), gabapentin, nal-
trexone, carbamazepine, valproic acid, topiramate, disulfiram, and 
acamprosate. We used binary logistic regression models to measure 
the relationship between time and dependent variables (e.g., ED en-
counters due to AWS, medication use). Data are reported as odds 
ratios (OR) with 95% confidence intervals (CIs). Analyses were per-
formed with SPSS Version 26.0.0.0 (IBM Corp). The Rush University 
Institutional Review Board deemed this study exempt. There was no 
funding for this study.

RESULTS

Out of 242,804,798 ED encounters over the 8- year period, 670,430 
(0.28%) visits were due to AWS with a rise over time (OR 1.074, 95% 
CI 1.072–1.075; Figure 1, Appendix S2). Demographics of the study 
population are reported in the Table 1.

Of these, 386,618 (57.7%) were admitted to the hospital with 
76,918 (11.5%) admitted to the ICU. While hospital admission re-
mained stable (OR 1.001, 95% CI 0.999–1.004), ICU admissions de-
clined over time (OR 0.946, 95% CI 0.943–0.949; Figure 2). Among 
those admitted, the median (IQR) hospital LOS was 3 (2–5) days and 
median (IQR) ICU LOS was 2 (1–4) days (Appendix S2).

The majority (81.2%) of patients received benzodiazepines in 
the ED, whereas 15.3% received gabapentin, 14.5% phenobarbi-
tal, 1.5% propofol, 1.3% dexmedetomidine, and 0.4% ketamine 
(Appendix S3). There was a decrease in benzodiazepines (84.9% to 
77.1%; OR 0.917, 95% CI 0.914–0.920), while the administration of 
phenobarbital (4.0% to 21.2%; OR 1.255, 95% CI 1.250–1.259) and 
gabapentin (11.0% to 16.3%; OR 1.054, 95% CI 1.050–1.057) rose 
over time (Figure 3).
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Both oral and IV benzodiazepines were common (63.1% and 
66.6%, respectively). Over time, there was a slight decline in IV 
benzodiazepine use (OR 0.942, 95% CI 0.940–0.945) and oral 
benzodiazepine use (OR 0.967, 95% CI 0.965–0.970; Figure 4). 
The most common oral benzodiazepine was lorazepam (38.8%), 
followed by chlordiazepoxide (23.5%) and diazepam (15.9%; 
Appendix S4). Among IV benzodiazepines, lorazepam was the 
most common (59.9%) while diazepam was less common (11.8%; 
Appendix S5).

Among those discharged from the ED, 29.0% were prescribed 
benzodiazepines, with the majority receiving chlordiazepox-
ide (21.1%), followed by lorazepam (5.5%) and diazepam (1.9%; 
Appendix S6). Anticraving medications, such as gabapentin (1.5%), 
naltrexone (0.4%), and acamprosate (<0.1%) were uncommon, but 
rising over time (OR 1.114 [95% CI 1.097–1.132], OR 1.494 [95% CI 
1.435–1.555], and OR 2.098 [95% CI 1.767–2.491], respectively).

DISCUSSION

In this cross- sectional study of over 242 million ED encounters, we 
found a rising incidence of patients presenting to the ED with AWS. 
This is consistent with data from Ontario, Canada, showing a similar 
rise in AWS over time.7 This rise may reflect greater recognition of 
AWS, increasing disease burden of AUD, and lack of direct access to 
substance use treatment.8,17–19 Despite the rise in ED presentations, 
there was no difference in the percentage of hospital admissions 
and a decline in ICU admissions. Hospital and ICU LOS also did not 
change over this time period. These data highlight the importance of 
optimizing treatment and disposition strategies for patients present-
ing to the ED with AWS and AUD, particularly as boarding remains 
a major issue.

Over 80% of patients were treated with benzodiazepines 
with a relatively balanced distribution of oral versus IV benzo-
diazepines. These percentages remained relatively stable over 

time, which may reflect common teaching regarding the efficacy 
of benzodiazepines for AWS as well as the ease of titration and 
rapid symptom control with IV routes. Among these, lorazepam 
was the most common oral and IV benzodiazepine, with a two-  to 
four- fold higher administration percentage compared with longer- 
acting agents (e.g., diazepam, chlordiazepoxide). Prior literature 
suggest no difference in safety outcomes between lorazepam 
and diazepam with ED- based loading doses, while lorazepam was 
associated with a higher incidence of ICU delirium.20,21 Longer- 
acting benzodiazepines such as diazepam also offer a benefit of 
sustained activity, allowing for a more gradual taper and less re-
bound withdrawal symptoms.1 These findings highlight the need 
for more rigorous studies to help identify the most optimal choice 
of benzodiazepines for the treatment of AWS in the ED.

Of the nonbenzodiazepine agents utilized for AWS, gabapen-
tin was the most frequently used, followed by phenobarbital in our 
study. The increased utilization of gabapentin for AWS may be at-
tributed to data demonstrating efficacy in treating mild- to- moderate 
AWS, relative safety as an adjunct to benzodiazepines or phenobar-
bital, and the ability to be used as anticraving medication for treat-
ment of AUD.22,23

We identified a notable increase in phenobarbital administration, 
increasing from 4% to 21% over the 8- year period. This is consistent 
with recommendations by GRACE- 4 and AAEM, which suggest phe-
nobarbital as a beneficial option in the treatment of moderate- to- 
severe AWS.2,10 In recent years, multiple studies have demonstrated 
the efficacy of phenobarbital compared to benzodiazepines for 
managing AWS.24–26 In addition, phenobarbital has a longer duration 
of activity, facilitating outpatient management by creating a natu-
ral taper.1 One recent study found that administering phenobarbital 
prior to discharge significantly reduced the likelihood of return visits 
after ED discharge.27 The rapid rise in gabapentin and phenobarbital 
use over time may reflect these findings.

Other nonbenzodiazepine medications, such as propofol, dex-
medetomidine, ketamine, carbamazepine, and valproic acid, were 

F I G U R E  1  Incidence of ED patients 
presenting with AWS from 2016 to 2023. 
AWS, alcohol withdrawal syndrome.
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uncommonly used in the ED. This may reflect the more limited evi-
dence for these interventions in the treatment of AWS, particularly 
in the ED setting.1,2,10

When examining medications prescribed at discharge, nearly 
one- third were prescribed a benzodiazepine with the majority re-
ceiving chlordiazepoxide. Interestingly, we noticed a decrease in 
prescriptions of diazepam and lorazepam over time, despite these 
medications being listed among the first- line treatments for AWS in 
the American Society of Addiction Medicine Clinical Guidance on 

Alcohol Withdrawal and AAEM position statement.2,28 This decline 
may be attributed to the rise in phenobarbital, which can allow a 
more stable taper postdischarge due to the prolonged half- life.1,27 
In addition, such change may reflect increased prescribing of gab-
apentin, thereby buffering evolving symptoms of AWS after acute 
management.

Importantly, while rates of medications prescribed for AUD in-
creased over time, this overall remained very low, with only 2% of 
discharged patients receiving a prescription for an anticraving med-
ication. Our findings are reflective of national data suggesting that 
medications for AUD are underused as only 2% of American's re-
ceived pharmacotherapy for AUD in 2021.29 This reflects a critical 
opportunity to improve care, as prescription of anticraving medica-
tions are well tolerated and readily available, can help to prevent 
the return to heavy drinking, decrease the risk of mortality, and are 
recommended by both AAEM and the GRACE- 4 guidelines.1,2,10 
Moreover, among those prescribed an anticraving medication, ga-
bapentin was the most common, representing 1.5% of cases. While 
gabapentin may be more familiar to many clinicians, it can have 
higher risk of abuse and complications; therefore, GRACE- 4 guide-
lines have recommended naltrexone (in those without opioid use) or 
acamprosate as first- line, followed by gabapentin in those with more 
severe withdrawal symptoms.2,10

LIMITATIONS

There are several important limitations to consider. First, the data 
set obtained via the Epic Cosmos research platform is only extracted 
from hospitals using Epic as their electronic health records and that 
have chosen to contribute data. Consequently, while this was a large 
sample and the overall demographics reflect the United States cen-
sus, it remains possible these data may not fully represent the en-
tire clinical practice of EDs in the United States. More specifically, 
while a contributing organization's data are backloaded once they 
join Cosmos, organizations that went live on Epic's electronic health 
record earlier are more likely to be larger, academically oriented sys-
tems. As electronic health records have become more ubiquitous, 
the percentage of patients from these sorts of institutions has de-
creased. However, the further one goes back in the database, the 
higher that percentage becomes. As such, the trends noted in the 
paper could be partially related to changes in the Epic customer base 
and not changes in overall practice. Additionally, we were limited 
to ICD- 10 coding and cases may have been missed due to incorrect 
coding. This also limited our ability to reliably stratify by AWS sever-
ity. We were unable to account for concomitant medical conditions 
that may have influenced admission decisions or management strat-
egy. For example, some patients may have taken medications such as 
gabapentin outside of AWS (e.g., neuropathy, multimodal pain con-
trol), which could have artificially inflated the percentage reported 
for AWS. We did not include anticraving and other medications used 
for AUD. Finally, we were not able to assess the effect of various 
medications on clinical outcomes based on our study design.

TA B L E  1  Demographics of participants with AWS.

Demographic N (%)

Age (years)

≥18 to <30 56,367 (8.4%)

≥30 to <40 167,848 (25.0%)

≥40 to <50 168,318 (25.1%)

≥50 to <65 230,041 (34.3%)

≥65 to <75 41,525 (6.2%)

≥75 to <85 5819 (0.9%)

≥85 512 (0.1%)

Sex

Female 171,183 (25.5%)

Male 499,133 (74.4%)

Not reported 81 (0.1%)

Racea

American Indian or Alaskan Native 17,450 (2.6%)

Asian 8653 (1.3%)

Black or African American 79,203 (11.8%)

Native Hawaiian or other Pacific Islander 3063 (0.5%)

White 555,455 (82.9%)

Other race/not reported 77,642 (11.6%)

Ethnicity

Hispanic or Latino 61,148 (9.1%)

Not Hispanic or Latino 582,324 (86.9%)

Not reported 26,958 (4.0%)

Insurancea

Private/other 348,858 (52.0%)

Medicaid 231,079 (34.5%)

Medicare 66,532 (9.9%)

Self- pay 63,185 (9.4%)

Not reported 26,144 (3.9%)

U.S. Census region

Midwest 244,988 (36.5%)

Northeast 135,211 (20.2%)

South 190,271 (28.4%)

West 98,911 (14.8%)

Not reported 1049 (0.2%)

Abbreviation: AWS, alcohol withdrawal syndrome.
aParticipants could select more than one option.
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F I G U R E  2  Percentage of ED patients 
with alcohol withdrawal syndrome 
admitted from 2016 to 2023. ICU, 
intensive care unit.

F I G U R E  3  Percentage of 
nonbenzodiazepine agents administered 
for ED patients with AWS from 2016 to 
2023. AWS, alcohol withdrawal syndrome.

F I G U R E  4  Percentage of oral versus IV 
benzodiazepine agents administered for 
ED patients with AWS from 2016 to 2023. 
AWS, alcohol withdrawal syndrome.
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CONCLUSIONS

In conclusion, our study provides a summary of presentations and man-
agement of patients with alcohol withdrawal syndrome across a large 
sample of U.S. EDs over an 8- year period. We identified a rising inci-
dence with a shift in management to include agents such as gabapentin 
and phenobarbital. These findings provide important evidence on cur-
rent trends in alcohol withdrawal syndrome to inform health policy and 
knowledge translation efforts as well as emphasizing the need for ongo-
ing research and continuous evaluation of clinical practices to ensure 
optimal outcomes for patients with alcohol withdrawal syndrome.
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