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Abstract

Background: Alcohol abuse leads to millions of hospital admissions each year in the United States. Alcohol withdrawal
syndrome (AWS) is associated with several serious complications, including seizures, delirium tremens, and death.
Benzodiazepines have been the mainstay of treatment for hospitalized patients with alcohol withdrawal.
Objective: To compare hospital length of stay (LOS) among different protocols for the management of AWS in hos-

pitalized patients.
Methods: We conducted a retrospective study of 49,125 adult patients admitted over 4 years (2018e2022) to HCA

Healthcare hospitals across the USA with a diagnosis of alcohol use disorder or alcohol withdrawal. Hospital LOS was
the primary outcome examined across various treatment groups (chlordiazepoxide, diazepam, gabapentin, lorazepam,
phenobarbital). Secondary outcomes included the initial Clinical Institute Withdrawal Assessment (CIWA) score,
intensive care unit (ICU) admission rates, readmission rates, and mortality.
Results: The average age of patients admitted was 48 years, and the majority (72%) were White males. Lorazepam was

the most frequently used protocol and was associated with the lowest LOS (3.96 days). Patients treated with lorazepam
had relatively higher initial CIWA scores. Only 11% of patients were admitted to the ICU during their hospitalization,
and only 2% were intubated or ventilated. There were no 30-day readmissions, and less than 1% of patients admitted
with a diagnosis of AWS died. Other protocols, such as gabapentin, diazepam, phenobarbital, and chlordiazepoxide,
were less commonly used and had variable impacts on the outcomes studied.
Conclusions: The results of this retrospective study support lorazepam as an effective treatment for AWS management.

Future research should focus on comparing the effectiveness of alcohol withdrawal assessment tools in patients with
baseline psychiatric disorders.

Keywords: Alcohol withdrawal, CIWA, Benzodiazepine, Phenobarbital, Lorazepam

1. Introduction

A lcohol is a commonly abused substance in
the United States that results in millions of

hospital admissions each year requiring clinical
management.1 Alcohol withdrawal syndrome
(AWS) increases hospital length of stay (LOS),
serious complications such as seizures and delirium
tremens, and ultimately mortality.2 The Clinical
Institute Withdrawal Assessment (CIWA-Ar) is an

assessment tool to evaluate symptoms of alcohol
withdrawal and guide AWS management in the
hospital setting.3 Various treatment protocols have
been used for managing AWS and their use has
improved clinical outcomes.4

The mainstay of treatment of most hospital AWS
protocols has been benzodiazepines and pheno-
barbital. Studies have reported variable outcomes in
effectiveness and tolerability when compared
against each other. Few studies have suggested that
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phenobarbital compared to benzodiazepines de-
creases intensive care unit (ICU) admission, ICU or
hospital LOS, all-cause readmission, ED visits,
delirium tremens, medication adverse effects, and
mechanical ventilation rates.5-8 Conversely, other
researchers did not demonstrate any difference
comparing phenobarbital to benzodiazepines on the
rate of ICU admission, LOS in ICU or hospital,
severity of symptoms, complications/adverse ef-
fects, intubation rate, and alcohol-related read-
mission.7-11 One study combined phenobarbital
with lorazepam and found a reduced LOS.12 The
type of AWS protocol varies among hospitals,
whether it involves fixed versus symptom-triggered
dosing, or front-loading versus intermittent
dosing.2,13,14 Several researchers have also tried
other adjuncts for AWS treatment, including bac-
lofen, dexmedetomidine, chlordiazepoxide, and
gabapentin. Again, the results have demonstrated
shorter LOS, reduced delirium tremens, or no dif-
ference.15-18 However, a recent meta-analysis
comparing benzodiazepine with non-benzodiaze-
pine treatment reported no significant difference in
CIWA-Ar scores during the course of AWS.19

Interestingly, the symptoms of AWS can overlap
with underlying neurological problems such as de-
mentia, delirium, psychiatric conditions, and trau-
matic brain injury, which can complicate CIWA-Ar
and alcohol withdrawal management.4,20,21 Addi-
tionally, a patient's baseline laboratory values, vital
signs, or previous history of AWS could serve as
important predictors for the severity of AWS.22,23

The findings from existing prospective and retro-
spective studies have been limited by sample size,
focus on a specific AWS protocol, and consideration
of only certain primary and secondary outcomes.
Thus, we performed a retrospective study using the
robust Enterprise Data Warehouse (EDW) data set
across the HCA Healthcare sites to identify risk
factors for AWS and compare the effectiveness of
different AWS protocols and associated outcomes.
We anticipate that findings from our study will help
identify optimal AWS treatment strategies. Our
retrospective cohort study aims to compare LOS
among various drug protocols used for the man-
agement of patients admitted with AWS.

2. Methods

2.1. Sample or participants

The patient population included admissions
across all HCA Healthcare facilities from July 31,
2018, to July 31, 2022. Study subjects were selected
based on the 10th revision of the International

Statistical Classification of Diseases and Related
Health Problems (ICD-10) codes. Inclusion criteria
included all patients older than 18 years of age with
a diagnosis of alcohol use disorder or alcohol with-
drawal syndrome. We excluded patients under 18
years of age and those with allergies to phenobar-
bital, benzodiazepines, or other anti-epileptics
studied (Supplementary Figure 1 (https://
scholarlycommons.gbmc.org/cgi/editor.cgi?article¼
1420&window¼additional_files&context¼jchimp)).
The data for this retrospective study were abstracted
through the HCA Healthcare Enterprise Data
Warehouse (EDW) using the aforementioned ICD-
10 codes (Supplementary Table 1 (https://
scholarlycommons.gbmc.org/cgi/editor.cgi?article¼
1420&window¼additional_files&context¼jchimp)).
We initially analyzed eight different protocols
(phenobarbital, lorazepam, oxazepam, chlordiaz-
epoxide, midazolam, diazepam, gabapentin, baclo-
fen), but later decided to focus on five of the most
commonly used protocols. Therefore, we did not
include baclofen, midazolam, and oxazepam in our
final analysis due to relatively small sample size
(Supplementary Table 2 (https://scholarlycommons.
gbmc.org/cgi/editor.cgi?article¼1420&window¼add-
itional_files&context¼jchimp)).

2.2. Data for quantitative outcomes

The primary outcome of focus was LOS among
five different protocols studied. The secondary
outcomes studied included initial CIWA score,
admission triage, discharge disposition, ICU
admission, intubation/ventilation rate, alcohol
withdrawal-related complications (such as seizures
and pneumonia), medication-related adverse ef-
fects, and readmission rates/30-day emergency
department visits after discharge. The phenobar-
bital group was the comparison group in our study.
The study received an IRB exempt determination
and approval (2024-467).

2.3. Statistical analysis

All statistical analyses were performed using the
statistical software RStudio. SQL was used to
extract the data. Categorical variables were sum-
marized using frequencies and percentages, while
descriptive statistics for continuous variables
included mean and standard deviation. Patients
were categorized and measured as a categorical
variable based on which protocol the patients were
placed on. Comparative analyses were performed
using the t-test or ManneWhitney U test for
continuous variables, or cross-tabulations with
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Pearson chi-square test or Fisher's exact test for
categorical variables, as appropriate, depending
upon the type of variable and data normality. All
inferential statistical tests were two-tailed and used
a tolerance for nominal type 1 error (alpha) of 0.05.
The box-and-whisker plot was created using
RStudio software.

3. Results

Our study examined 49,125 patients admitted for
AWS from July 2018 to 2022 at HCA Healthcare
hospitals across the USA. We first analyzed the
demographic data of the patients studied. The ratio
of males to females was approximately 3:1, and it
remained constant across various AWS protocols
(Table 1). The mean age of the patient population
studied was 48 ± 12.9 years. A significant number of
Caucasians (79%) were included in the sample,
compared to 9% African Americans and 10% mixed
ethnicity. The frequencies of Native Americans,
Hispanics, and Asians were less than 1%. Among
the admitted patients, the majority had triage scores
(based on Emergency Severity Index, Supplemen-
tary Table 3 (https://scholarlycommons.gbmc.org/
cgi/editor.cgi?article¼1420&window¼additional_
files&context¼jchimp)), of either level 2 (emergent,
36%) or level 3 (urgent, 26%). However, only 2% of
the sampled population was triaged at level 1
(resuscitation), and less than 1% was triaged as

levels 4 and 5. The triage score was not recorded for
36% of the admitted patients.
Among the five protocols we analyzed, lorazepam

was the agent of choice for 75.5% of the total num-
ber of patients admitted for AWS. Gabapentin
(12.10%), diazepam (5.51%), phenobarbital (4.75%),
and chlordiazepoxide (2.08%) protocols were less
commonly used (Table 1). The average LOS across
all protocols was 4.14 days (Table 2; Fig. 1). The LOS
for the diazepam group (mean 4.08 days, p < 0.001)
and the lorazepam group (mean 3.96 days, p < 0.001)
was significantly shorter compared to that of the
phenobarbital group (mean 4.69 days; comparison
group). In contrast, gabapentin had a significantly
greater LOS (mean 5.03 days, p ¼ 0.001) compared

Table 1. Outlines the basic demographic information obtained from the Enterprise Data Warehouse (EDW) for all drug protocols analyzed.

CDP DZP GBP LRZ PB Total

Age 46.00 ± 12.65 47.58 ± 12.60 50.17 ± 12.55 47.91 ± 12.94 46.01 ± 12.44 48.03 ± 12.88
Sex **
Female 278 (27.23) 723 (26.72) 1702 (28.62) 9763 (26.30) 511 (21.89) 12,977 (26.42)
Male 743 (72.77) 1975 (72.99) 4196 (70.56) 26,999 (72.74) 1532 (65.64) 35,445 (72.15)
Not Assigned 0 8 (0.30) 49 (0.82) 355 (0.96) 291 (12.47) 703 (1.43)
Race ***
White 752 (73.65) 2175 (80.38) 4893 (82.28) 29,169 (78.59) 1456 (62.38) 38,445 (78.26)
African American 93 (9.11) 234 (8.65) 527 (8.86) 3210 (8.64) 421 (18.04) 4485 (9.13)
Asian 7 (0.69) 13 (0.48) 29 (0.49) 232 (0.63) 10 (0.43) 291 (0.59)
Hispanic 1 (0.10) 1 (0.04) 3 (0.05) 25 (0.07) 0 30 (0.06)
Native 8 (0.78) 14 (0.52) 11 (0.18) 91 (0.25) 4 (0.17) 128 (0.26)
Multi/Other 160 (16.67) 261 (9.65) 435 (7.31) 4034 (10.87) 152 (6.51) 5042 (10.26)
Not Assigned 0 8 (0.30) 49 (0.82) 356 (0.96) 291 (12.47) 704 (1.43)
Triage Score ***
1 - Resuscitation 16 (1.57) 60 (2.22) 101 (1.70) 637 (1.72) 17 (0.73) 831 (1.69)
2 - Emergent 452 (44.27) 967 (35.74) 2287 (38.46) 13,222 (35.62) 964 (41.30) 17,892 (36.42)
3 - Urgent 189 (18.51) 697 (25.76) 1371 (23.05) 9970 (26.86) 346 (14.82) 12,573 (25.59)
4 e Semi Urgent 3 (0.29) 16 (0.59) 23 (0.39) 98 (0.26) 14 (0.60) 154 (0.31)
5 e Non-Urgent 0 0 1 (0.02) 3 (0.01) 0 4 (0.01)
Unknown 361 (35.36) 966 (35.70) 2164 (36.39) 13,187 (35.53) 993 (42.55) 17,671 (35.97)
Total 1021 2706 5947 37,117 2334 49,125

The values are presented as age ± standard deviation and the categorial variables as total count in each group with relative percentages
in brackets. Some categories did not have the requested variable assigned and they are classified as “Not assigned” line. Chi-square test
is used for statistical analysis with phenobarbital as the comparison group, * p-value �0.05, ** p-value �0.01, *** p-value �0.001. CDP,
Chlordiazepoxide; DZP, diazepam; GBP, gabapentin; LRZ, lorazepam; PB, phenobarbital.

Table 2. The primary outcome, length of stay (LOS) in mean
days ± standard deviation for each alcohol withdrawal protocol is
presented.

Drugs LOS (days)

CDP 4.573 ± 5.615
DZP 4.084 ± 4.674 ***
GBP 5.026 ± 5.595 **
LRZ 3.956 ± 4.772 ***
PB 4.686 ± 3.806
TOTAL 4.140 ± 4.866

The phenobarbital group was chosen as a control for comparison
with other protocols. T-test is used for statistical analysis, ** p-
value �0.01, *** p-value �0.001. CDP, Chlordiazepoxide; DZP,
diazepam; GBP, gabapentin; LRZ, lorazepam; PB, phenobarbital; LOS,
length of stay.
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to phenobarbital. However, chlordiazepoxide (mean
4.57 days, p ¼ 0.018) did not show a significant dif-
ference in LOS compared to that of phenobarbital.
We used the other secondary endpoints as sur-

rogates to demonstrate that overall patient out-
comes were not negatively impacted. The average
initial CIWA score was 5.60 (Table 3). The initial
CIWA scores for lorazepam (5.94, p < 0.001), diaz-
epam (5.69, p < 0.001), chlordiazepoxide (4.72,
p < 0.001), and gabapentin (4.22, p < 0.001) were
higher than the CIWA score of 3.54 for the com-
parison group phenobarbital. Lorazepam was asso-
ciated with relatively higher CIWA scores and lower
LOS. We also looked at initial vitals, such as the

Glasgow coma scale (GCS), heart rate, and respira-
tions; however, due to missing data fields for many
patients, an in-depth analysis of these values was
not performed (Table 3).
We further reviewed the number of ICU admis-

sions and the rate of intubation or ventilation
(Table 4). The rate of ICU admissions was 10.60%.
The highest rate of ICU admissions was among
patients using the lorazepam protocol (4334 pa-
tients, or 11.68%), representing 8.82% of the total
patient population admitted for AWS. ICU admis-
sions were less prevalent for protocols using diaz-
epam (293 patients, or 10.83%), phenobarbital (201
patients, or 8.61%), gabapentin (377 patients, or
6.34%), and chlordiazepoxide (1 patient). Similarly,
the overall intubation or ventilation rate was 1.55%,
more frequent for patients on lorazepam protocol
(616 patients, 1.65%), and a slightly higher rate for
patients on diazepam protocol (59 patients, 2.18%).
We also examined other outcomes such as

discharge disposition, readmission rates, and com-
plications (Table 4). The discharge disposition vari-
able considered whether a patient was deceased at
the time of discharge. The overall percentage of
deceased patients at discharge was 0.47%. Death
was somewhat more frequent among patients on
lorazepam protocol (197 patients, or 0.53%) and was
also notable in other groups, including diazepam
(0.41%), gabapentin (0.30%), chlordiazepoxide
(0.29%), and phenobarbital (0.13%). Notably, none of
the protocol groups had any 30-day readmissions.
We also looked at alcohol withdrawal-related com-
plications including medication-related adverse ef-
fects, neurological or metabolic complications, etc.
We observed a higher prevalence of complications
in the following systems: gastrointestinal (13.63%),
hematological (7.41%), and neurological (4.64%).
The specifics of the complications experienced were
not considered as part of the study. Among the
patient population we studied, less than 2% had
underlying neurological disorders such as Parkin-
son's, epilepsy, dementia, or traumatic brain injury.

Fig. 1. The primary outcome, length of stay (LOS), is represented as a
box and whisker plot for each alcohol withdrawal protocol.
The phenobarbital group was chosen as a control for comparison with
other protocols. T-test is used for statistical analysis, p-value �0.01, ***
p-value �0.001. CDP, Chlordiazepoxide; DZP, diazepam; GBP, gaba-
pentin; LRZ, lorazepam; PB, phenobarbital; LOS, length of stay.

Table 3. Several additional secondary outcomes including heart rate, respirations, body mass index (BMI), Clinical Institute Withdrawal Assessment
(CIWA) scores, and Glasgow Coma Scale (GCS) were analyzed for each drug group and mean ± standard deviation.

CDP DZP GBP LRZ PB Total Average Totals

Pulsey 94.23 ± 17.66 92.58 ± 17.38 90.05 ± 16.22 92.66 ± 17.01 90.82 ± 16.26 92.29 ± 16.94 48,139
Respirationsy 17.97 ± 2.81 17.70 ± 2.81 17.38 ± 2.36 17.67 ± 2.68 17.19 ± 2.44 17.62 ± 2.65 48,389
BMIy 25.92 ± 4.70 26.40 ± 4.97 27.14 ± 5.31 26.72 ± 5.08 26.28 ± 4.87 26.71 ± 5.09 47,353
CIWA 4.78 ± 5.15*** 5.69 ± 5.72*** 4.22 ± 5.04*** 5.94 ± 5.91*** 3.53 ± 4.74 5.60 ± 5.78 46,732
GCS 14.57 ± 1.15 14.61 ± 1.18 14.68 ± 1.06 14.53 ± 1.29 14.67 ± 1.09 14.56 ± 1.25 24,481

Not all patients had data available for all outcomes. T-test is used for statistical analysis, * p-value �0.05, ** p-value �0.01, *** p-value
�0.001. yTop and bottom 1% of sample were dropped to account for data entry errors. CDP, Chlordiazepoxide; DZP, diazepam; GBP,
gabapentin; LRZ, lorazepam; PB, phenobarbital.
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Notably, a relatively higher proportion of patients in
the phenobarbital group experienced alcohol-
induced complications or had pre-existing neuro-
logical conditions. Since only a small proportion of
patients studied experienced complications, a sta-
tistical comparison could not be drawn.

4. Discussion

Our study found that management of AWS with
lorazepam is associated with a lower LOS and
higher initial CIWA scores compared to other
commonly used drug protocols we studied. We
observed that the number of ICU admissions, intu-
bation rates, and mortality were relatively higher in
the lorazepam group, with no difference in read-
mission rates or alcohol-induced complications. To
our knowledge, this is the first study to examine
such a large national sample using the HCA
Healthcare database.
Patients admitted to the hospital with alcohol use

disorder frequently experience AWS, which can be
potentially life-threatening and may cause seizures
or delirium tremens. Therefore, early recognition
and appropriate management are crucial to reducing
the risk of complications. Various therapeutic stra-
tegies exist for managing AWS; however, there are
no standardized nationwide guidelines. Benzodiaz-
epines are commonly used as first-line therapies, but
several alternative options have been proposed with
varying effectiveness. A lorazepam-based protocol
for AWS is most frequently used across HCA

Healthcare hospitals in the United States. Studies
comparing lorazepam with other benzodiazepines,
such as diazepam and chlordiazepoxide,24-26 have
revealed comparable effects. Phenobarbital is
emerging as an alternative to benzodiazepines.6,11

Systematic review, meta-analysis,27 cohort studies,28

and retrospective studies7,10,29,30 have not shown any
significant difference between AWS management
with phenobarbital and benzodiazepines. Our study
favors the use of lorazepam, as it significantly re-
duces LOS compared to phenobarbital. The differ-
ences in the neurochemistry and pharmacokinetics
of phenobarbital make it an effective alternative for
treating AWS, particularly for patients with contra-
indications to benzodiazepines or those at risk of
severe AWS.5 Another alternative is the use of
gabapentin, which, at high doses, has been associ-
ated with a lower hospital LOS, lower mean CIWA-
Ar scores, and reduced use of benzodiazepines.15,31

For patients who may not respond to first-line
therapies such as benzodiazepines, other adjunctive
strategies have been studied, including dexmedeto-
midine,32-35 propofol,36,37 levetiracetam,38 and keta-
mine13,39 though these have produced mixed results
and raised concerns about adverse effects.
There are several assessment tools for withdrawal

symptoms, but the CIWA scale has been the most
validated. Our study showed that admission CIWA
scores were relatively higher for the lorazepam
group compared to other protocols. Since the lor-
azepam group had a shorter LOS, this suggests that
lorazepam may be an effective agent for AWS,

Table 4. The various secondary outcomes including intensive care unit (ICU) admissions, intubation rate, mortality, 30-day readmission, and alcohol
induced complications were analyzed for protocol drug group.

CDP DZP GBP LRZ PB Total

ICU Admission*** 1 (0.10) 293 (10.83) 377 (6.34) 4334 (11.68) 201 (8.61) 5206 (10.60)
Intubation*** 0 59 (2.18) 61 (1.03) 616 (1.66) 23 (0.99) 759 (1.55)
Death** 3 (0.29) 11 (0.41) 18 (0.30) 197 (0.53) 3 (0.13) 232 (0.47)
Readmit 0 0 0 0 0 0
Alcohol induced complications

Blood disorder 164 (16.06) 361 (13.34) 704 (11.84) 5019 (13.52) 449 (19.24) 6697 (13.63)
Drug adverse effect 0 7 (0.26) 46 (0.77) 349 (0.94) 291 (12.47) 693 (1.41)
Gastrointestinal 53 (5.19) 169 (6.25) 359 (6.04) 2705 (7.29) 356 (15.25) 3642 (7.41)
Metabolic 29 (2.84) 55 (2.03) 132 (2.22) 961 (2.59) 309 (13.24) 1486 (1.08)
Myopathy 6 (0.59) 20 (0.74) 72 (1.21) 569 (1.53) 297 (12.72) 964 (1.96)
Nervous System* 42 (4.11) 86 (3.18) 262 (4.41) 1572 (4.24) 316 (13.54) 2278 (4.64)

Neurological condition
Mental disorder 0 7 (0.26) 46 (0.77) 349 (0.94) 291 (12.47) 693 (1.41)
Parkinson's 4 (0.39) 16 (0.59) 71 (1.19) 452 (1.22) 295 (12.64) 838 (1.71)
Traumatic Brain Injury 0 7 (0.26) 46 (0.77) 349 (0.94) 291 (12.47) 693 (1.41)
Epilepsy 0 7 (0.26) 46 (0.77) 349 (0.94) 291 (12.47) 693 (1.41)
Delirium 12 (1.18) 18 (0.67) 67 (1.13) 599 (1.61) 295 (12.64) 991 (2.02)
Dementia 1 (0.10) 8 (0.30) 54 (0.91) 396 (1.07) 291 (12.47) 750 (1.53)

Total patients in each group 1021 2706 5947 37,117 2334 49,125

The number of patients were noted with relative percentages in brackets. Chi-square test is used for statistical analysis, * p-value �0.05,
** p-value �0.01, *** p-value �0.001. CDP, Chlordiazepoxide; DZP, diazepam; GBP, gabapentin; LRZ, lorazepam; PB, phenobarbital.
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regardless of varying initial CIWA scores. Other
agents may be helpful when lorazepam or other
benzodiazepines are not effective or are contra-
indicated. Several studies have noted that a symp-
tom-triggered approach resulted in a reduction in
overall benzodiazepine usage and duration.40,41

Clinicians have also employed other strategies, such
as fixed dosing or front loading. For example, an
early and focused approach with front loading of
diazepam in the first 24 h resulted in a reduced
hospital LOS.42 When researchers compared a fixed
tapering dose of phenobarbital to a fixed dose of
benzodiazepines in trauma and general medical
ward, patients had decreased incidence of AWS
without significant difference in LOS.7,10 Addition-
ally, lorazepam-based AWS protocols are relatively
standardized compared to phenobarbital, which can
have varying dosing among hospitals. Our study
cannot distinguish which dosing strategies or regi-
mens were commonly utilized, and this remains a
possible avenue for further investigation.
The retrospective design of our study presents

several limitations that should be acknowledged.
Currently, symptom-triggered management of
AWS using the CIWA-Ar is the standard of care.
Similarly, our work only considered CIWA-Ar, as it
is a standardized and validated scale commonly
used across the hospitals in the United States. Many
studies have focused on other scales, such as the
Sedation agitation scale43 or the 5-point scale.44,45

However, the nature of our data allowed us to
examine only the initial CIWA-Ar scores, and data
were unavailable for some patients. Additionally,
we were unable to track how CIWA scores varied
during admission. There are limitations to using the
CIWA-Ar scale, as patients who lack cognitive or
communicative abilitiesdsuch as those with
delirium or encephalopathydmay not be suitable
candidates. Furthermore, if a provider chooses to
use a fixed dosing approach for AWS, the CIWA
scale may not be administered. This study did not
address the effectiveness of other scales, which
could be a focus for future research.
Secondly, the choice of AWS protocol can vary

based on individual hospital guidelines or a physi-
cian's preference, introducing variability and
inherent bias. Our study was unable to identify the
factors influencing a physician's choice of protocol,
such as co-morbidities, physician training, prior
patient history, or institution policy. We also could
not assess whether other adjuvant agents were used
or what dosing regimens were employed, both of
which could influence the outcomes. Nevertheless,
the results of this study align with previous litera-
ture, highlighting the widespread use of lorazepam

and its effectiveness in AWS management. It is also
worth noting that our study did not include three
protocols in the final analysis, as they accounted for
less than 2% of combined use. This exclusion could
potentially affect the reproducibility and generaliz-
ability of our findings. Lastly, the retrospective na-
ture of the study depends on the quality of data
available in the database, and there is a possibility of
missed cases or inaccurate diagnoses that could
potentially confound the results.
In summary, our study shows that lorazepam is a

commonly used and effective management
approach for AWS in hospitalized patients. Its as-
sociation with relatively lower LOS can positively
influence hospital reimbursement rates and reduce
the total healthcare cost per patient.
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