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Study objective: Emergency department (ED) visits for acute alcohol intoxication are common, but this population is at
risk for decompensation and occult critical illness. The purpose of this study is to describe the incidence and predictors
of unsuspected critical illness among patients with acute alcohol intoxication.
Methods: This was a retrospective observational study of ED patients from 2011 to 2016 with acute alcohol
intoxication. The study cohort included patients presenting for alcohol intoxication, whose initial assessment was
uncomplicated alcohol intoxication without any other active acute medical or traumatic complaints. The primary
outcome was deﬁned as the unanticipated subsequent use of critical care resources during the encounter or admission
to an ICU. We investigated potential predictors for this outcome with generalized estimating equations.
Results: We identiﬁed 31,364 eligible patient encounters (median age 38 years; 71% men; median breath alcohol
concentration 234 mg/dL); 325 encounters (1%) used critical care resources. The most common diagnoses per 1,000
ED encounters were acute hypoxic respiratory failure (3.1), alcohol withdrawal (1.7), sepsis or infection (1.1), and
intracranial hemorrhage (1.0). Three patients sustained a cardiac arrest. Presence of the following had an increased
adjusted odds ratio (aOR) of developing critical illness: hypoglycemia (aOR 9.2), hypotension (aOR 3.8), tachycardia
(aOR 1.8), fever (aOR 7.6), hypoxia (aOR 3.8), hypothermia (aOR 4.2), and parenteral sedation (aOR 2.4). The initial
blood alcohol concentration aOR was 1.0.
Conclusion: Critical care resources were used for 1% of ED patients with alcohol intoxication who were initially assessed
by physicians to have low risk. Abnormal vital signs, hypoglycemia, and chemical sedation were associated with
increased odds of critical illness. [Ann Emerg Med. 2018;71:279-288.]
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INTRODUCTION
Background
Emergency department (ED) visits for acute alcohol
intoxication are common.1-3 Most encounters for alcohol
intoxication result in an uncomplicated ED course and
subsequent discharge after a period of observation, with the
patient returning to a normal mental status. This patient
population, however, is at risk for serious underlying illness
and decompensation.4-6
Importance
There are multiple complications that can occur among
acutely intoxicated patients. Patients with alcohol intoxication
can lose protective airway reﬂexes or experience hypoxic
respiratory failure, necessitating intubation.7,8 Acute alcohol
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intoxication may also lead to substantial psychomotor
agitation, warranting chemical sedation, which is associated
with its own inherent risk.9,10 Additionally, chronic alcohol
use predisposes individuals to sepsis, acute liver failure, and
gastrointestinal hemorrhage, among other serious medical
comorbidities.4,11-13 Intracranial hemorrhage is another
important consideration in this patient population, given a
high prevalence of associated traumatic injuries.14-16
Identiﬁcation of any of these concomitant processes may
result in the subsequent use of ED critical care resources to
stabilize and resuscitate the patient.
Goals of This Investigation
The purpose of this investigation was to determine the
incidence of use of critical care resources among patients
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Editor’s Capsule Summary

What is already known on this topic
Some emergency department (ED) patients assessed
as having uncomplicated alcohol intoxication
decompensate and receive critical care services.
What question this study addressed
What is the incidence of unsuspected critical illness
among 31,364 patients with acute uncomplicated
alcohol intoxication?
What this study adds to our knowledge
Approximately 1% of patients admitted to a
specialized ED unit for uncomplicated alcohol
intoxication subsequently received critical care
services. Several clinical ﬁndings were associated with
receiving critical care services: hypoglycemia,
hypotension, tachycardia, fever, hypoxia,
hypothermia, and use of parenteral sedation.
How this is relevant to clinical practice
EDs should pay special attention to intoxicated
patients with abnormal vital signs or hypoglycemia,
and those who receive chemical sedation.

who present to the ED for acute alcohol intoxication. The
study population of interest was patients presenting to the
ED who were assessed to have low-risk, “uncomplicated”
alcohol intoxication, but for whom the encounter
unexpectedly resulted in the use of critical care resources.
Secondary aims of this study were to determine whether
there were potential predictors associated with critical care
resource use in this population.
MATERIALS AND METHODS
Study Design and Setting
This was a retrospective, observational cohort study
of patients presenting to the ED with acute alcohol
intoxication from October 2011 to September 2016. The
local institutional review board approved this study.
Hennepin County Medical Center is a tertiary care
county hospital located in Minneapolis, MN, with greater
than 100,000 annual ED visits. To accommodate for large
volumes of alcohol intoxication visits (greater than 7,000
per year), the ED has a dedicated intoxication unit to
cluster all alcohol intoxication encounters. This 16-bed area
is staffed by 2 registered nurses, a health care technician, a
resident physician, and an attending emergency physician.
The unit is locked to prevent elopement, but is otherwise
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functionally the same as the rest of the ED. This unit is not
a detoxiﬁcation center, nor is its intent to treat withdrawal.
Figure 1 demonstrates the ﬂow of intoxication
encounters in our ED. Given the stafﬁng constraints of the
intoxication unit (lower nursing-to-patient ratios), the
unit’s intended use is for observing individuals in the ED
primarily for uncomplicated alcohol intoxication. As such,
triage nurses and paramedics are instructed to room any
patient with suspected or known concomitant medical
issues needing active treatment elsewhere in the ED.
The second mechanism to ensure that only appropriate
patients remain in the intoxication unit is the initial unit
nurse and physician evaluation, which occurs generally
within 10 minutes of arrival. This initial assessment
includes a physical examination, assessment of vital signs
(blood pressure, pulse rate, temperature, and oxygen
saturation), and a breath alcohol concentration testing
(Alco-Sensor III; Intoximeters, Inc., St. Louis, MO).
Routine breath alcohol testing is used rather than blood
testing. If the physician or unit nurse believes the patient
has concomitant medical illness or signiﬁcant traumatic
injury, or that signiﬁcant resources will be required for the
patient, he or she will relocate the patient elsewhere in the
ED. The group that remains in the unit after this
assessment may have some medical needs (eg, a cough
requiring a chest radiograph, an assault requiring a
laceration repair, hypoglycemia requiring dextrose or juice),
but essentially, the population who remains in this unit are
those deemed by staff to be at low risk.
Once the patient is deemed appropriate for the
intoxication unit, there are no standard laboratory tests or
imaging studies. The one exception to this is a mandatory
point-of-care glucose-level test (checked either by emergency
medical services [EMS] or in the ED). Patients are observed
closely while in the intoxication unit, and serial examinations
and vital signs checks are performed until their mental status
improves and safe disposition is possible. If unanticipated
concerns arise at any point (such as unexpected clinical
decompensation or the discovery of initially missed
pathology), the physician or nurse can escalate care.
Although the intoxication unit is predominantly used for
uncomplicated alcohol intoxication, occasionally other
patients are evaluated there (eg, those with drug intoxication,
those with psychiatric complaints that require a locked unit).
In contrast, occasionally low-risk intoxicated individuals are
treated in other parts of the ED if the unit is full (Figure 1).
Selection of Participants
To identify eligible encounters, we queried the electronic
medical record (Epic, Verona, WI) for all ED patients aged
18 years and older and with a chief complaint of altered
Volume 71, no. 3 : March 2018
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Figure 1. ED ﬂow for alcohol intoxication encounters. *The combined N of patients roomed in an alternate ED unit plus intoxication
unit overﬂow was N¼3,647 (regular ED bed¼2,740 and critical care bay¼907). We were unable to determine retrospectively which
nonintoxication unit alcohol intoxication patients were roomed elsewhere because they were considered overﬂow (unit full), nor
could we determine whether there was an initial higher suspicion for serious concomitant illness (ie, signiﬁcant trauma plus alcohol
intoxication); presumably all 907 patients who went directly to the critical care bays were those with a high suspicion for serious
concomitant illness. †Some simple interventions can be performed in this unit; for example, a patient with identiﬁed hypoglycemia
can be treated with juice or with parenteral dextrose if unable to take by mouth. BAC, Blood alcohol concentration.

mental status or alcohol intoxication during the study period.
These 2 chief complaints were selected because they are the
institutional standard chief complaints for all alcohol-related
visits (chief complaints are standardized in the electronic
medical record without free-text options). Because the chief
complaint of altered mental status could refer to other
nonalcohol-related pathology, a second inclusion criterion
was a breath alcohol level greater than zero (mg/dL).
The ﬁnal study cohort was identiﬁed from this initial
query if the patient’s initial room was within the
intoxication unit (the electronic medical record uniquely
codes each ED room). Rather than include all ED patients
with alcohol intoxication in any area of the ED, we
restricted our ﬁnal cohort to this speciﬁc intoxication
unit to represent patients presumed to have low-risk
uncomplicated alcohol intoxication encounters, which was
Volume 71, no. 3 : March 2018

the population of interest in this study. Because technically
some patients may be initially inappropriately roomed in
the intoxication unit by EMS or triage, we excluded
patients who were relocated to another room elsewhere in
the ED within 10 minutes of arrival.
Methods of Measurement
All study variables were obtained from the electronic
medical record. Data were acquired by a blinded data analyst
trained in electronic data management and acquisition who
used structured query language code. The data obtained
included age, sex, mode of arrival, medical comorbidities,
psychiatric comorbidities, initial vital signs, initial breath
alcohol concentration, chemical sedation medications
administered (haloperidol, olanzapine, droperidol,
ketamine, or benzodiazepines), laboratory testing results (if
Annals of Emergency Medicine 281

Unsuspected Critical Illness Among Intoxicated Patients

obtained), computed tomography (CT) results (if obtained),
ED disposition, admission unit, ED length of stay, and ICU
or hospital length of stay (if applicable). The analyst also
identiﬁed the patient’s initial room in the ED and any
subsequent rooms he or she was moved to (and what time).
The remainder of the necessary data was obtained from
the electronic medical record by 2 trained abstractors
(resident physicians) using standardized data collection
forms.17,18 This portion of data collection could not be
performed with structured query language abstraction. The
data collected in this manner were only for the subgroup
found to use critical care resources in the ED. The variables
collected by the abstractors included admission diagnosis,
cause of critical illness, critical procedures (intubation,
central venous access, arterial access, surgery, endoscopy,
vasopressors, parenteral sedatives, parenteral antibiotics, or
parenteral antiepileptics), and whether cardiac arrest
occurred.
Outcome Measures
The primary outcome for this study was use of critical
care resources in the ED, deﬁned as the occurrence of either
of the following during the patient encounter: patient
evaluation and management in a designated critical care
resuscitation room of the ED; or admission to the ICU,
including the medical, surgical, burn, or pediatric ICU.
Critical care resource use was used for the primary outcome
because it was an objective surrogate marker for “critical
illness” because such resources would be used only for
patients deemed to be critically ill by providers. The
subgroup of patients who met criteria for the primary
outcome will be referred to as the “critical care cohort.”
Vital sign abnormalities were coded dichotomously,
with the following considered abnormal: hypotension
(systolic blood pressure less than 90 mm Hg), hypothermia
(temperature less than 35 C [95 F]), fever (temperature
greater than 38 C [100.4 F]), tachycardia (pulse rate
greater than 110 beats/min), hypoxia (oxygen saturation
less than 92%), and hypoglycemia (ﬁngerstick or serum
glucose level of less than 60 mg/dL). Because the blood
glucose level was usually checked by EMS and the value
was therefore unavailable in the electronic medical record, a
patient was considered not to have hypoglycemia if the
glucose level was not rechecked in the ED and no dextrose
was administered.
Primary Data Analysis
Patient and encounter characteristics were analyzed with
descriptive statistics, including medians, interquartile
ranges, ranges, counts, proportions, and 95% conﬁdence
intervals (CIs) when appropriate. We did not perform
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sample size calculations because to our knowledge there is
no previous work to provide expected incidence rates for
our outcomes. Patient characteristics were calculated with
the total number of unique patients as the denominator,
and encounter characteristics used total encounters as the
denominator. The incidence rate of critical care resource
use for patient encounters with acute alcohol intoxication
was calculated. For the critical care cohort, causes of critical
illness and details of the subsequent hospital course are
described.
Two subgroup analyses were performed including (1)
patients in the critical care cohort whose hospital length
of stay was less than 24 hours (to characterize the
appropriateness of critical care resource use), and (2) those
with an admission diagnosis of alcohol withdrawal (to
better characterize potential inappropriate initial placement
into the intoxication unit).
To determine whether there were variables
independently associated with critical care resource use, we
created multivariable generalized estimating equation
models. A generalized estimating equation with an
exchangeable correlation structure was used instead of
multivariable logistic regression to account for patients with
multiple presentations during the study period; this was
particularly relevant in this study, given the predisposition
for some individuals to use the ED for alcohol intoxication
frequently.
To avoid overﬁtting the model, we used less than 1
independent variable per 10 outcomes. The independent
variables in the model were all determined a priori.
Variable selection was based on what could plausibly be
related to future critical care resource use and was limited
to what could be ascertained early in the patient
evaluation. For these reasons, we elected not to include
laboratory or imaging results as predictor variables.
Variables included in the model were initial breath
alcohol concentration, initial vital sign abnormalities
(hypotension, tachycardia, hypothermia, fever, and
hypoxia), hypoglycemia, need for parenteral sedation for
agitation, and whether the patient was a frequent user for
alcohol intoxication (deﬁned as greater than 4 additional
visits in the previous 30 days). In regard to collinearity,
we did not hypothesize any clinically meaningful
interaction among independent variables except for
tachycardia and hypotension, which was therefore
included as an interaction term. Before creating the
generalized estimating equation model, we investigated
frequency of missing data. Because data were missing
very infrequently (all variables were missing in <0.3% of
encounters except temperature, which was missing in 2%
of encounters), we elected not to perform any
Volume 71, no. 3 : March 2018
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imputation and left missing data as such. We assessed
goodness of ﬁt with the quasi-likelihood under
independence model criterion statistic for the generalized
estimating equation. Adjusted odds ratios (aORs) are
reported. The 95% CIs for the aORs were calculated
with robust variance estimation.
To ensure data quality, we performed 2 different
assessments of agreement. First, we checked a random
sample of 40 charts to ensure that the data electronically
abstracted from the electronic medical record were
accurate, and calculated a percentage agreement. During
this initial review, it was found that the coding for chronic
kidney disease was inaccurate, so the data analyst repeated
the query, yielding improved results. Next, we calculated
interobserver agreement and a k value for the manually
collected data. This included calculations for the manually
abstracted variables admission diagnosis, intubation, and
cardiac arrest. All statistical analyses were conducted in
Stata (version 14; StataCorp, College Station, TX).
RESULTS
Characteristics of Study Subjects
The initial query yielded 46,633 encounters in the ED
with a chief complaint of altered mental status or alcohol
intoxication during the 5-year period from October 2011
through September 2016. Of 35,435 patients with a breath
alcohol concentration greater than zero, 31,788 were
initially examined in the intoxication unit. There were 424
excluded encounters because the patient was moved out of
the intoxication unit within 10 minutes of arrival (initial
assessment interval). This left 31,364 patient encounters
that met criteria for inclusion.
Of these 31,364 encounters, there were 11,175 unique
patients. The median number of visits during the 5-year
period was 1 (interquartile range 1 to 2), with a range of 1
to 227 encounters. Baseline characteristics for the study
cohort and encounters are shown in Table 1.
The agreement for the electronically abstracted data
(after the chronic kidney disease coding was corrected) was
100%. The interobserver agreement for admission
diagnoses was 90% (k¼0.82); for intubation, 100%
(k¼1.0); and for cardiac arrest, 100% (k¼1.0).
Main Results
The critical care cohort was composed of 325
intoxication unit encounters during which critical care
resources were used. This corresponded to 1% of all
encounters for acute alcohol intoxication (95% CI 0.9% to
1.2%). The most common diagnoses for patient encounters
in the critical care cohort were acute hypoxic respiratory
Volume 71, no. 3 : March 2018
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Table 1. Patient and encounter characteristics.
Patient variables (N[11,175)

Values

Age, y
Sex, male
Comorbidities
Alcoholism
Bipolar disorder
End-stage liver disease
Intravenous drug use
Chronic kidney disease
Traumatic brain injury
Schizophrenia
Number of encounters during study period
Encounter variables (N[31,364)
Mode of arrival
Ambulance (EMS)
Law enforcement
Triage (walk-in)
Breath alcohol concentration, mg/dL
Breath alcohol concentration <100 mg/dL
Patients receiving any parenteral sedation
Drug administered
Olanzapine
Haloperidol
Droperidol
Lorazepam
Ketamine
Midazolam
Doses of parenteral sedation
per patient, if >0
CT imaging obtained
Laboratory testing obtained
Chemistry panel
CBC count
Liver function testing
ED length of stay, min

38 (range 18–86)
7,964 (71)
3,183
813
683
491
462
439
352
1

18,941
8,464
3,959
234
1,254
12,644
8,132
2,925
2,689
306
69
26
1

(28)
(7)
(6)
(4)
(4)
(4)
(3)
(range 1–227)

(60)
(27)
(13)
(range 40–545)
(4)
(40)
(26)
(9)
(9)
(1)
(0.2)
(0.1)
(range 1–9)

1,691 (5)
1,982
1,438
503
458

(6)
(4)
(2)
(range 58–1,104)

Count data are presented as No. (%) and continuous data are presented as median
(range).

failure (96/325; 30%), followed by alcohol withdrawal
(54/325; 17%) and sepsis or infection (34/325; 10%). The
most common procedure was intubation (205/325; 63%),
and 256 patients (79%) were admitted to the ICU. Two
patients died, both because of a cerebrovascular accident.
Additional characteristics of the critical care cohort are
described in Table 2.
Three patients had a cardiac arrest while in the
intoxication unit. In addition to the alcohol intoxication,
contributory factors for each cardiac arrest included a
subarachnoid hemorrhage in case 1, tachydysrhythmias in
case 2, and signiﬁcant hyperkalemia in case 3. After
resuscitation, all 3 patients had a return of spontaneous
circulation and were discharged from the hospital
neurologically intact. Case narratives of each cardiac arrest
are presented in Figure 2.
The generalized estimating equation model
demonstrated that there were several variables associated
Annals of Emergency Medicine 283
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Table 2. Critical care resource use.
Critical care resource use
Time elapsed until escalation of care, min
ICU length of stay, days
Hospital length of stay, days

325 (1; 95% CI 0.9–1.2)
130 (range 18–841)
2 (range 1–25)
3 (range 1–58)
Count and Proportion of Critical
Care Cohort, No., % (95% CI)

Admission diagnosis
Alcohol related
Acute hypoxic respiratory failure
Alcohol withdrawal
Acute agitation
Trauma
Intracranial hemorrhage
Trauma (not intracranial hemorrhage)
Medical
Sepsis/infection
Gastrointestinal hemorrhage
Overdose (drug)
Hypothermia/frostbite
Hypotension, cause unknown
Hyperkalemia
Acute coronary syndrome
Diabetic ketoacidosis
Seizures/status epilepticus
Cardiac arrest
Acute ischemic stroke
Procedures
Intubation
Intravenous chemical sedation
Intravenous antibiotics
Central venous access
Intravenous antiepileptics
Percutaneous arterial access
Upper endoscopy
Vasopressors
Disposition
Admit to ICU
Admit to intermediate care
Admit to general ﬂoor
Discharged after stabilization
Mortality*

Incidence per 1,000 Total
Encounters (95% CI)

148, 46
96, 30
54, 17
33, 10
50, 15
32, 10
18, 6
110, 34
34, 10
21, 6
18, 6
10, 3
10, 3
8, 3
5, 2
5, 2
5, 2
3, 1
3, 1

(40–51)
(24–35)
(13–21)
(7–14)
(12–20)
(7–14)
(3–8)
(29–39)
(7–14)
(4–10)
(3–8)
(2–6)
(2–6)
(1–5)
(1–4)
(1–4)
(1–4)
(0.2–3)
(0.2–3)

4.7
3.1
1.7
1.1
1.6
1.0
0.6
3.5
1.1
0.7
0.6
0.3
0.3
0.3
0.2
0.2
0.2
0.1
0.1

(4.0–5.5)
(2.5–3.8)
(1.3–2.2)
(0.8–1.5)
(1.2–2.1)
(0.7–1.4)
(0.4–0.9)
(2.9–4.2)
(0.8–1.5)
(0.5–1.1)
(0.4–0.9)
(0.2–0.6)
(0.2–0.6)
(0.1–0.5)
(0.1–0.4)
(0.1–0.4)
(0.1–0.4)
(0.02–0.3)
(0.02–0.3)

205, 63
160, 49
41, 13
27, 8
25, 8
21, 6
11, 3
10, 3

(58–69)
(43–54)
(9–17)
(5–12)
(5–11)
(4–10)
(2–6)
(2–6)

6.5
5.1
1.3
0.9
0.8
0.7
0.4
0.3

(5.7–7.5)
(4.3–6.0)
(1.0–1.8)
(0.6–1.3)
(0.5–1.2)
(0.5–1.1)
(0.2–0.7)
(0.2–0.6)

256, 79
34, 10
7, 2
28, 9
2, 1

(74–83)
(7–14)
(1–4)
(6–12)
(0.1–2)

8.2
1.1
0.2
0.9
0.1

(7.3–9.3)
(0.8–1.5)
(0.1–0.4)
(0.6–1.3)
(0.01–0.3)

Count data are presented as No. (%) and continuous data are presented as median (range). Patients may have had more than one admission diagnosis (total diagnoses N>325).
*Both patients who died received a diagnosis of cerebrovascular accident.

with increased odds of critical care resource use. These
variables included hypoglycemia (aOR 9.2), fever (aOR
7.6), hypothermia (aOR 4.2), hypotension (aOR 3.8),
hypoxia (aOR 3.8), parenteral sedation (aOR 2.4), and
tachycardia (aOR 1.8). Alcohol level was not associated
with increased odds of critical care resource use (aOR 1.0).
Additional ﬁndings from the generalized estimating
equation are in Table 3.
There were 68 patients who were in the ICU for less
than 24 hours (21%). The causes of critical illness were
acute hypoxic respiratory failure (50), agitation (12),
alcohol withdrawal (4), and hyperkalemia (2). Among the
60 patients who were admitted for respiratory failure and
284 Annals of Emergency Medicine

agitation, 59 (98%) were intubated. The 4 patients with
alcohol withdrawal were transitioned from intravenous
benzodiazepines to oral agents and discharged. The 2
patients who had hyperkalemia underwent emergency
dialysis and were discharged home.
Finally, for patients with an admission diagnosis of
alcohol withdrawal, the median time until ICU admission
or escalation of care was 176 minutes, with a range of 95
to 841 minutes. The median breath alcohol level for the
group admitted for alcohol withdrawal was 248 mg/dL
(range 45 to 415 mg/dL), which was not lower than that of
the group overall (median blood alcohol concentration 234
mg/dL; range 40 to 545 mg/dL).
Volume 71, no. 3 : March 2018
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Figure 2. Cardiac arrest case narratives.

LIMITATIONS
The main limitation of this study is that there is
subjectivity in the deﬁnition of our study population.
Although we used the objective criteria of patients who
remained in the intoxication unit, the decision to place
(or relocate) a patient in and out of the unit was at the

provider’s discretion. We assumed that the patients in our
cohort who remained in the unit were considered low
risk, but it is possible that there were exceptions. However,
we believe that this assumption is reasonable, given the
multiple opportunities that paramedics, nurses, and
physicians have to relocate a patient if he or she is

Table 3. Univariate comparisons and multivariate generalized estimating equations results for associations with critical care.
Variable
Age, mean, y
Sex, male
Alcohol level, mg/dL
Hypoglycemia
Hypotension
Tachycardia
Hypoxia
Hypothermia
Fever
Parenteral sedation
Frequent user

Critical Care Cohort
Encounters (n[325), No. (%)

Noncritical Care Cohort
Encounters (n[31,039), No. (%)

38
273 (84)
234
57 (17)
15 (5)
62 (19)
41 (13)
16 (5)
8 (2)
205 (63)
116 (36)

38
24,641 (79)
235
500 (2)
333 (1)
3,385 (11)
1,089 (4)
463 (1)
20 (0.1)
12,439 (40)
12,206 (39)

aOR (95% CI)
1.0
1.4
1.0
9.2
3.8
1.8
3.8
4.2
7.6
2.4
0.8

(0.9–1.1)
(1.0–2.2)
(1.0–1.0)
(6.3–13.6)
(2.0–7.9)
(1.2–2.3)
(2.7–5.5)
(2.5–7.1)
(1.6–24.0)
(1.9–3.3)
(0.6–1.1)

All 95% CIs were calculated with robust variance estimation. The interaction term for hypotension and tachycardia was not signiﬁcant but was retained in the model. Data are
missing for hypotension in 44 encounters (0.1%), missing for tachycardia in 52 (0.2%), missing for hypoxia in 75 (0.2%), and missing for fever in 705 (2.2%), and are otherwise
not missing. A review of 40 random charts was performed to ensure completeness and accuracy of all other parameters, and the agreement was 100%.
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inappropriately triaged to the intoxication unit. We also
identiﬁed that the median time of care escalation was 130
minutes into the encounter, and it would be unlikely for a
physician to allow a critically ill patient to remain in the
intoxication unit for that length of time, given the resources
available.
We also recognize that including only patients in the
intoxication unit can incur certain biases, but we believe
that using data for patients in this unit was the most
feasible method to answer the study question, how often
will the patient who is “just” intoxicated unexpectedly
decompensate while in the ED? The intoxication unit we
describe is a unique surrogate for this “low-risk”
assessment.
Next, this study lacks a comparison of critical care
resource use to alcohol intoxication encounters observed
elsewhere in the ED. We also could not completely assess the
appropriateness of the critical care resources used. We
attempted to address this with a subgroup analysis of patients
in the hospital for less than 24 hours; this revealed that 61
(90%) were intubated for respiratory failure, suggesting that
their ICU use was necessary. We also recognize that there
may be inaccuracies with the use of breath alcohol levels
(rather than blood testing), although the device we used
correlates well with blood testing (r¼0.879).19 Finally, the
interpretation of our results is limited by the retrospective
nature of our study, but we took care to avoid problems
associated with this design.17,18,20
DISCUSSION
ED visits for alcohol intoxication are becoming
increasingly common,1 and care must be taken by
emergency physicians to ensure the safe disposition of this
high-risk group of individuals. Distinguishing
uncomplicated alcohol intoxication from intoxication
complicated by serious underlying pathology should be the
focus of these encounters. We identiﬁed that 1% of
encounters for presumed uncomplicated alcohol
intoxication ultimately used critical care resources.
Although this may seem infrequent, when the millions of
visits for alcohol intoxication nationally are considered,1
this ﬁgure represents an important burden on EDs.
The diagnoses we identiﬁed also illustrate important
themes in regard to the type of patient who may require
critical care resources during an encounter for alcohol
intoxication. One type of patient is one who
decompensates while in the ED, developing respiratory
failure or even cardiac arrest. On the other hand, patients
with acute alcohol intoxication can also have occult critical
pathology present on arrival; these diagnoses may be
286 Annals of Emergency Medicine
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obscured by the patient’s intoxication, or incorrectly
assumed to be caused by ethanol alone.
We found that abnormal vital signs (tachycardia,
hypotension, hypothermia, fever, and hypoxia),
hypoglycemia, and need for chemical sedation were
associated with increased odds of critical illness. These
ﬁndings are intuitive, and few emergency providers would
consider these predictors unexpected, but in clinical practice
abnormal vital signs may be explained away; one could easily
attribute tachycardia to dehydration or agitation, or attribute
hypothermia to environmental exposure. Our ﬁndings
suggest that patients exhibiting these abnormalities may
warrant particular attention by providers.
Acute alcohol intoxication places patients at risk for
acute respiratory failure. One previous study identiﬁed
an intubation rate among intoxicated patients of
approximately 1%, similar to our ﬁnding.2 The association
between alcohol intoxication and respiratory failure is
multifactorial. Alcohol can cause hypoxia, apnea, and
airway obstruction, and can also result in the loss of
protective airway reﬂexes.7,21,22 Unfortunately, because of
the nature of this study design, we were unable to
determine which of these factors contributed to respiratory
failure and need for intubation for each patient.
After acute respiratory failure, alcohol withdrawal was
the next most common admission diagnosis in the critical
care cohort. Alcohol withdrawal as a chief complaint is not
primarily observed in the intoxication unit; therefore,
presumably all alcohol withdrawal developed while patients
were in the ED as an unintended consequence of their stay.
This is also supported by the fact that the median breath
alcohol concentration in patients admitted for alcohol
withdrawal was 248 mg/dL, which was actually higher than
that of the cohort overall. As such, the diagnosis of alcohol
withdrawal still presumably reﬂects unsuspected critical
illness. Even though it is generally accepted that alcohol
withdrawal can develop among intoxicated patients in the
hospital, this concept has mostly been described for
inpatients.23,24 To our knowledge, there are no estimates in
the literature in regard to expected rates of development of
alcohol withdrawal among ED patients.
Acute agitation and other behavioral abnormalities are
frequently observed in conjunction with alcohol
intoxication; in this cohort, patients with intoxication and
severe agitation who received chemical sedation were at
increased odds for use of critical care resources (aOR¼2.4;
95% CI 1.9 to 3.3). Controversy exists in regard to the
ideal agent for sedation of these patients.25-27 We
previously demonstrated that benzodiazepines may have a
higher risk of causing respiratory depression in this patient
population compared with antipsychotics28,29; as such, our
Volume 71, no. 3 : March 2018

Klein et al

practice has been to primarily use antipsychotics to treat
agitation. In the present study, in which 8,132 (26%)
patients received olanzapine, 2,925 (9%) received
haloperidol, and 2,689 (9%) received droperidol, there
were no episodes of torsades de pointes; however, there
were 3 cardiac arrests. Similar rates have been reported in
previous large studies on droperidol30 or olanzapine.31,32
Therefore, we conclude that the increased risk for using
critical care resources was likely a marker of the severity of
underlying illness, rather than an adverse drug event.
Alcohol and trauma are closely intertwined.15,33 Alcohol
use disorders have also emerged as a signiﬁcant public health
issue for trauma patients, resulting in recommendations for
routine screening for chemical dependency during trauma
admissions.34 Our results reiterate that clinicians must be
persistent in screening for trauma, particularly in patients
with external signs of injury or when a patient’s mental status
is not improving as expected.
One unexpected result from this study was that a
“frequent user” designation was not associated with critical
care resource use; we hypothesized the opposite because of
the comorbidities of chronic alcohol use.4 In our analysis,
we believe that this unanticipated ﬁnding may be due to
the fact that there were many frequent user visits, and that
the majority of these visits did not use critical care
resources; therefore, the subsequent rate of critical care
resources use for frequent user visits was actually low.
Frequent ED users are the subject of much research, and
many studies have identiﬁed that alcohol use disorders are
associated with frequent ED use.35,36 There are, however,
comparatively few data about frequent users for alcohol
intoxication; future work is needed to better understand
this unique population.
In summary, we sought to identify the rate of critical
care needs among patients presenting to the ED for
presumed uncomplicated alcohol intoxication. Although
most intoxicated patients in our cohort achieved clinical
sobriety and were safely discharged home, critical illness did
occur 1% of the time in a patient population that was
initially perceived to be at low risk by providers. As ED
visits for acute alcohol intoxication continue to increase,
improved understanding of the potential for occult
underlying illness and decompensation will help optimize
clinical care for this complex population.
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