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Objective: To investigate the clinical predictors for intensive care unit (ICU) admission for patients with
benzodiazepine (BZD) overdose and their clinical characteristics in the emergency department (ED).
Methods: A retrospective case-control study of acute BZD overdose patients aged ≥ 18 years presenting to
the ED in our hospital from July 1, 2012 through June 30, 2015 were enrolled in this study. We collected
demographic information on underlying diseases, initial presentations, causes and the classifications of
BZD, complications, dispositions, and outcomes. Analyses were conducted among subgroups and were
identified the possible predictive clinical factors determining ICU admission in these patients.
Results: A total of 140 patients were enrolled in the study, with a mean age of 51.3 ± 19.1 years (mean
± standard deviation [SD]) and female predominance with 2.59:1. The most common cause of BZD
overdose was suicidal attempt. The most common underlying disease is major depression disease or
bipolar disorder occupying 85.7% of all study patients. Suicide attempt accounted for 84.3% (118/140) of
all study patients, among whom 41.4% (58/140) has previous history of suicide attempt. Sixty-nine point
two percent (83/120) needed hospital admission, including 20 patients (14.3%) with ICU admission and
a total three patients mortalities (2.1%, 3/140). Two clinical predictive factors of ICU admission were
identified, including pneumonia and flumazenil use in ED.
Conclusion: The incidence of mortality in patients with BZD overdose is low, but all-cause mortality
remains high in those admitted to ICU (15%). Emergency physicians are suggested to pay more
attentions on BZD overdose patients with suicidal attempt and major depression/bipolar disorder, who
have pneumonia or flumazenil use in the ED. The incorporation of hospital healthcare team resource
management in dealing with the recording, intervention, and prevention of these patients was mandatory
to decrease repeat overdose, enhance care quality, and improve outcomes.
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Introduction
Benzodiazepines (BZDs), possessing effect
of sedative and hypnotics, were wildly used in the

world.1,2 In additions, they also can be used as the
medicine for the treatment of seizure attack, muscle
relaxation, anxiety, and insomnia.3 In recent years,
clinical physicians prescribed BZD for alleviating
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anxiety and sleeping disorder patients, and also for
certain psychiatric patients.4-7 Owing to their safety in
large proportion of analogues than barbiturates, BZD
was considered as the substitute for the barbiturates
during the past few years.5 The side effects and complications of patients with acute BZD overdose would
result in morbidity or even to mortality in certain
population, especial for those with chronic lung disorders or dysfunctions, and those with chronic renal
diseases.3 Although in previous study reported that
patients with drug overdose involving BZD have a
low hospital mortality (less than 1%),8 in our previous
study demonstrating about 3.6% of death of geriatric
victims with acute poisoning.9 Also reported is that it
happened occasionally that overdose of BZD will lead
to death in geriatric patients.5,10
It is reported that BZD was the highest percentage of emergency department (ED) admission
and second highest percentage of intensive care unit
(ICU) admission, respectively, among patient with
acute compound overdose.11 It also was reported that
patients with acute BZD overdoses were one of the
most common admission to ED (44%), and admission
to ICU (31%) among those with acute medication
overdose, respectively.11 Although the incidence of
mortality was relative low in patient with BZD overdose, the clinical characteristics and predictors for
these patients with ICU admission after ED visit for
patient with BZD overdose remains to be elucidated.
Due to potential risk for mortality among BZD deliberated patients admission to ICU and little was known
about odds of clinical predictor for these patients visiting ED. This study sought to determine the clinical
characteristics of patients with acute BZD overdose
in the ED and to identify clinical predictors for these
patients with ICU admission.

Methods
Study Design and Settings
This study was retrospective study of prospectively registered patients, more than 18 year-old, with BZD
overdose, through ED visiting. Taipei Veterans General
Hospital, a 3,000-bed, university-affiliated medical
center had an annual ED average census of 85,500 ±
4,520 (mean ± standard deviation [SD]) during the past
10 years. The hospital’s Institutional Review Board
(VGHIRB) approved this study with a waiver of patient’s consent (VGHIRB No.: 2016-04-006CC).

Our study recruited patients with BZD overdose
visiting ED between July 1, 2012 and June 30, 2015.
To verify and avoid missing potential participants,
charts were cross-checked for major diagnosis of coding with International Classification of Diseases, 9th
Revision, Clinical modification (ICD-9-CM) coding
numbers, 969.4 as the major diagnosis of index event,
that all study patients presented compatible with majorly clinical manifestations of BZD overdose. We didn’t
exclude those patients with mixed compound effects,
which would cause trivial clinical effect as compared
with BZD overdose. Medical charts were comprehensively and extensively reviewed. Exclusion criteria included the followings: less than 18 years of age, charts
lacking certain important information (e.g., hospital
course or discharge status), dead in ED before hospital
admission, and those with do-not-attempt-resuscitation
orders. All the recruited patients should fulfill the diagnostic criteria of BZD overdose, including BZD intake
by history provided by patients themselves, families,
or friends; the positive test results of serum or urine
tests, either qualitative or quantitative; signs and symptoms of clinical presentations of acute mental change,
dizziness, general malaise, drowsiness, etc. The psychologist was consulted after study patient recovery to
consciousness and be able to correctively response to
question asked.

Study Protocol
Patient’s data entry was started, when all patients were registered in a hospital patient database.
These data were then entered into a Microsoft Excel
database for analysis later. Variables possibly related
to BZD overdose and variables needed for this study
were defined before abstracting data from the data
bank and medical charts. The abstracted data were
abstracted from hospital computer system and entered
into the new data bank used for study analyses. The
first author was the major collector assisted by second
author, and all the corrected data were examined and
audited by third and corresponding author. All study
patients’ characteristics that could be collected shortly
after ED arrival were abstracted as variables for determining clinical significances as described in Fig. 1.
The clinical variables included age, gender, underlying diseases, Glasgow Coma Scale (GCS), the causes
of BZD overdose, BZD-related signs and symptoms,
underlying medical diseases, psychiatric diseases, categories and effects of BZD, and complications, that
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205 patients were assessed for patients with
ICD-9 code associated with BZD overdose
admission to ED during the study period

65 were excluded:
21 BZD test (-)
41 symptoms and chief
complaints with BZD
overdose, but no BZD
test
1 < 18 years old
2 incomplete data
140 were recruited in study patients

57 discharged

63 ward

20 ICU

Fig. 1. Flow chart illustrating the selection of patients.

BZD: benzodiazepine; ED: emergency department; ICD: International Classification of Diseases; ICU: intensive care unit.

were referred from our previous study.9 The definition
of acute renal failure, pneumonia, and respiratory
failure were also mentioned in our previous study. 9
The outcome assessment was ICU admission, based
on which we further compared all documented clinical characteristics, possible predictors for outcomes,
within individual group and also between groups.
After further analysis of initial ED raw data of vital
signs, including mean arterial pressure, heart rate,
breathing rate, and body temperature, we found no
statistical significance between those who were admitted to ICU compared with those admitted to ward

or discharged patients, respectively. Thereafter, we
didn’t demonstrate these clinical parameters in both
text and tables.

Data Analysis
Statistical analysis was performed using SPSS
software version 20.0 (IBM Corp., Armonk, NY,
USA). Statistical tests were two-sided, and the significance level was set at p < 0.05. Data are presented as
mean ± SD for continuous variables and as number (%)
for categorical variables. The distribution of the
data was assessed with the Kolmogorov-Smirnov
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A total of 140 patients were recruited in this
study. Table 1 presents the demographic and clinical
characteristics of all patients with a mean age of 51.3
years old. The ratio of female/male is 2.6. The most
common underlying disease is major depression disease or bipolar disorder occupying 85.7% of all study
patients. Suicide attempt accounted for 84.3% of all

study patients, among whom 41.4% (58/140) has previous history of suicide attempt. The altered mental
status (AMS) was the most common clinical presentation, followed by drowsy and general weakness. Of
particular note is that one-fourth of all study patients
have flumazenil use in ED. Of all the patients, 59.3%
(83/120) needed hospital admission, including 20
patients (14.3%) with ICU admission. Three patients
(2.5%) were mortalities, of whom two were aspiration
pneumonia and 1 was sudden onset of heart attack
during hospitalization. All the study patients did not
have traumatic brain injury in current index event.
Supplement Table 1 demonstrated 112 patients with
documented categories of BZD acting effects. Both
long acting and intermediating acting BZD accounted
for more than 80% of all study patients. Of all 112
patients, among whom 13 combined 2 categories of
acting effects and 16 used 2 kinds of BZD.

Table 1. Clinical characteristics of 140 patients
with benzodiazepine overdose

Table 1. Clinical characteristics of 140 patients
with benzodiazepine overdose (continued)

test. Comparisons of numerical variables were performed using an unpaired t-test (parametric data) or
Mann-Whitney U-test (nonparametric data). Comparisons of categorical variables were done by chi-square
or Fisher’s exact test. In order not to miss possible
statistical clinical predictive factors in multiple logistic regression analysis, we use variable with p value <
0.2 in the univariate analysis.

Results
Clinical Characteristics of Study Patients

Variable
Age (year)

a

Male/female

51.3 ± 19.1
39/101

n = 140 (%)

Mix

13 (9.3)

Unknown

28 (20.0)

ED presentation

Underlying disease
MDD/bipolar disorder

Variable

n = 140 (%)

120 (85.7)

Altered mental status

52 (37.1)
41 (29.3)
10 (7.1)

Hypertension

35 (25.0)

Drowsy

OA or DJD of spine

27 (19.3)

General weakness

Heart disease

19 (13.6)

Dizziness

7 (5.0)

Stroke/PD

17 (12.1)

Agitation

3 (2.2)

DM

13 (9.3)

Others

27 (19.3)

CKD

11 (7.9)

GCS ≤ 8

49 (35.0)

11 (7.9)

Acute renal failure

10 (7.1)

Seizure disorder
Cancer

8 (5.7)

Pneumonia

18 (12.9)

Lung disease

8 (5.7)

Respiratory failure

18 (12.9)

Flumazenil used in ED

35 (25.0)

Suicidal history
Drug allergy history

58 (41.4)
6 (4.3)

Discharge

57 (40.7)

118 (84.3)

Ward admission

63 (45.0)

14 (10.0)

ICU admission

20 (14.3)

Cause of BZD overdose
Suicide
ADR or accidental event
Substance addiction

Disposition after ED

8 (5.7)

Classification of BZD overdose
Long acting

34 (24.3)

Intermediate acting

49 (35.0)

Short acting

16 (11.4)

ADR: adverse drug reaction; BZD: benzodiazepine; CKD: chronic
kidney disease; DJD: degenerative joint disease; DM: diabetes
mellitus; ED: emergency department; GCS: Glasgow Coma Scale;
ICU: intensive care unit; MDD: major depressive disorder; OA:
osteoarthritis; PD: Parkinson’s disease.
a
Data presented as mean ± standard deviation.
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Comparisons of Clinical Characteristics
Between Patients Admitted to ICU and Ward,
and Patients Discharged
Table 2 presented patients admitted to ICU have
higher percentage of AMS, GCS ≤ 8, pneumonia, respiratory failure, and flumazenil use in ED, respectively,
than those patients without ICU admission (p < 0.05).
We categorized all patients into three groups, including
ICU admission, ward admission, and discharged, respectively. Further analysis of clinical characteristics by
patients with ICU admission, ward admission and ED
discharged, respectively. Table 3 presented patients with
ICU admission have higher percentage of AMS, GCS
≤ 8, pneumonia, respiratory failure, and flumazenil
use in ED, respectively, than those patients with ward
admission and those patients discharged, respectively
(p < 0.05). Discharged patients have lower percentage
of underlying diseases as comparison to those patients
with ward admission. Of 57 ED discharged patients,
8 (14.0%) patients revisited ED within 72 hours, who
were all self-harm. Of all 20 BZD overdose patients
with ICU admission, three (15%) were mortalities,
among whom 2 were age more than 80 years. The causes of death were aspiration pneumonia with respiratory
failure in ICU and sudden cardiac arrest two days after
transferred out of ICU, respectively. The third one was
a 69 years female with terminal cancer, whose death
was not considered directly attributed to BZD overdose
at this time of ICU admission.
As our demonstration of clinical characteristics
that may be predictive of BZD overdose patients with
ICU or ward admission and discharge. The AMS,
drowsy, and GCS ≤ 8 were all important clinical
symptoms and signs for predictive factors of dispositions and would be suitable for univariate analysis.
Due to there was more objective character evaluated
by emergency physician as conscious level of GCS
≤ 8 as compared with AMS, we choose GCS ≤ 8 to
enter into multi-variate logistic regression. The multiple logistic regression analysis demonstrated that
pneumonia and flumazenil use in ED, respectively,
were the predictors for ICU admission as comparison
with those without ICU admission (Table 4). Further
analysis of patients with hospital admission, we found
that pneumonia was the only independent predictor
for patient admission to ICU as comparison to those
patients with ward admission (Table 5).

Discussion
Our study results showed that pneumonia and
flumazenil use in the ED would be the significant
predictors for ICU admission among patients with
BZD overdose compared with those without non-ICU
admission (both ward admission and discharged). In
additions, among those with hospital admission, including ICU and ward admissions, only pneumonia
remains the determinate predictors for ICU admission
in comparison for those with ward admission, respectively, in multiple logistic regression analyses (p <
0.05). Besides, our study patients with BZD overdose
in the ED have a low incidence of mortality with 2.1%
(3/140), whereas, it may be up to 15% (3/20) among
those patients admitted to ICU. These results suggested patients with BZD overdose admission to ICU
should be cautious of comorbidities with high overall
mortality and needed further dedicated care and management.
Drugs are the most common reason of over12,13
Several studies have shown that BZDs were
dose.
the most commonly used for self-poisoning among
the drugs.7,14-18 Few comprehensive studies had focused on investigating the clinical characteristics and
predictors for patients with acute BZD poisoning admitted to ICU, except case report study.19 Our current
study identified that the flumazenil use in ED would
be one of the important predictors for hospital admission, including both ICU and ward admission. Flumazenil is a potent antidote of BZD, may accelerate
the recovery from the toxicity after BZD overdose.20
Re-sedation occurs in approximately 30% of total
flumazenil-treated cases were reported.21 This clinical
applicable characters indicated that BZD poisoning
patients receiving flumazenil use would be those one
more sedative than those without use, who need more
monitoring system and closely observation of possible
risk of aspiration pneumonia. The approved indication
of flumazenil use is for the diagnosis and treatment
of overdose with only or mainly BZDs,22 and it was
reported not to be used among all of patients suspect
BZD poisoning.23 One review article also suggested
that no sufficient evidence to support the routine use
of flumazenil in the ED, only depending on clinical
benefit and risk evaluation.24 In our study, up to 60%
(12/20) of patients with ICU admission had flumazenil used in ED, with odd ratio of 4.28 than those
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Table 2. Comparison of clinical characteristics by intensive care unit and non-intensive care unit admission
after emergency department visits in 140 patients with benzodiazepine overdosea
Variable
Age (year)
Male/female

ICU admission (n = 20)

Non-ICU admission (n = 120)

p value

53.0 ± 20.6

51.0 ± 18.9

NS

6/14

33/87

NS

Underlying disease
Insomnia

17 (85.0)

111 (92.5)

NS

MDD/bipolar disorder

16 (80.0)

103 (85.8)

NS

Hypertension

6 (30.0)

29 (24.2)

NS

OA or DJD of spine

4 (20.0)

23 (19.2)

NS

Heart disease

3 (15.0)

16 (13.3)

NS

Stroke/PD

3 (15.0)

14 (11.7)

NS

DM

1 (5.0)

12 (10.0)

NS

CKD

2 (10.0)

9 (7.5)

NS

Seizure disorder

1 (5.0)

10 (8.3)

NS

Cancer

3 (15.0)

5 (4.2)

NS

Lung disease

2 (10.0)

6 (5.0)

NS

Suicidal history

9 (45.0)

50 (41.7)

NS

Drug allergy history

1 (5.0)

5 (4.2)

NS

16 (80.0)

102 (85.0)

NS

ADR or accidental event

3 (15.0)

11 (9.2)

NS

Substance addiction

1 (5.0)

7 (5.8)

NS

Long acting

3 (15.0)

31 (25.8)

NS

Intermediate acting

3 (15.0)

45 (37.5)

0.049

Short acting

3 (15.0)

13 (10.8)

NS

Mix

2 (10.0)

11 (9.2)

NS

15 (75.0)

37 (30.8)

< 0.001

Drowsy

2 (10.0)

39 (32.5)

0.041

General weakness

2 (10.0)

8 (6.7)

NS

Dizziness

0 (0.0)

7 (5.8)

NS

Cause of BZD overdose
Suicide

Classification of BZD overdose

ED presentation
Altered mental status

Agitation

0 (0.0)

3 (2.5)

13 (65.0)

36 (30.0)

3 (15.0)

7 (5.8)

NS

Pneumonia

11 (55.0)

7 (5.8)

< 0.001

Respiratory failure

16 (80.0)

2 (1.7)

< 0.001

Flumazenil use in ED

12 (60.0)

23 (19.1)

< 0.001

GCS ≤ 8
Acute renal failure

NS
0.003

ADR: adverse drug reaction; BZD: benzodiazepine; CKD: chronic kidney disease; DJD: degenerative joint disease; DM: diabetes mellitus; ED:
emergency department; GCS: Glasgow Coma Scale; ICU: intensive care unit; MDD: major depressive disorder; NS: no significant; OA: osteoarthritis; PD: Parkinson’s disease.
a
Data presented as mean ± standard deviation or number (%).
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Table 3. Comparison of clinical characteristics by admission to intensive care unit or ward and discharge after
emergency department visits in 140 patients with benzodiazepine overdosea
ICU admission
(n = 20)

Ward admission
(n = 63)

Discharged
(n = 57)

p value

Age (year)

53.0 ± 20.6

53.7 ± 19.9

48.0 ± 17.5

NS

Male/female

6/14 (42.9)

21/42 (50.0)

12/45 (26.7)

NS

Insomnia

17 (85.0)

57 (90.5)

54 (94.7)

NS

MDD/bipolar disorder

47 (82.5)

Variable

Underlying disease
16 (80.0)

57 (90.5)

Hypertension

6 (30.0)

21 (33.3)

NS

OA or DJD of spine

4 (20.0)

13 (20.6)

10 (17.5)
**

8 (14.1)**

0.014
NS
0.014

Heart disease

3 (15.0)

13 (20.6)

3 (5.3)

Stroke/PD

3 (15.0)

10 (15.9)

4 (7.0)

NS

DM

1 (5.0)

8 (12.7)

4 (7.0)

NS

CKD

2 (10.0)

7 (11.1)

2 (3.5)

NS

Seizure disorder

1 (5.0)

7 (11.1)

3 (5.3)

NS

Cancer

3 (15.0)

3 (4.8)

2 (3.5)

NS
*

NS

Lung disease

2 (10.0)

6 (9.5)

0 (0.0)

Suicidal history

9 (45.0)

24 (38.1)

26 (45.6)

NS

Drug allergy history

1 (5.0)

3 (4.8)

2 (3.5)

NS

16 (80.0)

51 (81.0)

51 (89.5)

NS

ADR or accidental event

3 (15.0)

8 (12.7)

3 (5.3)

NS

Substance addiction

1 (5.0)

4 (6.3)

3 (5.3)

NS

3 (15.0)

20 (31.7)

10 (17.5)

Cause of BZD overdose
Suicide

Classification of BZD overdose
Long acting

NS
*

0.034

Intermediate acting

3 (15.0)

17 (27.0)

26 (45.6)

Short acting

3 (15.0)

9 (14.3)

4 (7.0)

NS

Mix

2 (10.0)

8 (12.7)

6 (10.5)

NS

15 (75.0)

24 (38.1)*

13 (22.8)*

< 0.001

2 (10.0)

*

*

0.042

**

0.019

ED presentation
Altered mental status
Drowsy

25 (39.7)

13 (22.8)

General weakness

2 (10.0)

1 (1.6)

7 (12.3)

Dizziness

0 (0.0)

3 (4.8)

4 (7.0)

Agitation

0 (0.0)

3 (4.8)

GCS ≤ 8
Acute renal failure
Pneumonia

NS

1 (1.8)

13 (65.0)

24 (38.1)

3 (15.0)

5 (7.9)

*

NS

12 (21.1)

*

2 (3.5)
*

11 (55.0)

7 (11.1)

Respiratory failure

16 (80.0)

2 (3.2)

*

Flumazenil use in ED

12 (60.0)

18 (28.6)*

0.001
NS

0 (0.0)

*

< 0.001

0 (0.0)

*

< 0.001

5 (8.8)*,**

< 0.001

ADR: adverse drug reaction; BZD: benzodiazepine; CKD: chronic kidney disease; DJD: degenerative joint disease; DM: diabetes mellitus; ED:
emergency department; GCS: Glasgow Coma Scale; ICU: intensive care unit; MDD: major depressive disorder; NS: no significant; OA: osteoarthritis; PD: Parkinson’s disease.
a
Data presented as mean ± standard deviation or number (%).
*
p < 0.05 comparison with ICU admission group; **p < 0.05 comparison with ward admission group.
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Table 4. Independent predictors of intensive care unit admission by using multiple logistic regression modela
Variables

BZD overdose (n = 140)

OR

95% CI

p value

7 (5.8)

15.58

4.21–57.74

< 0.001*

12 (60.0)

23 (19.1)

3.80

1.05–13.72

0.042*

13 (65.0)

36 (30.0)

1.82

0.51–6.50

0.356

ICU (n = 20)

Non-ICU (n = 120)

3 (15.0)

Flumazenil use in ED
GCS ≤ 8

Pneumonia

BZD: benzodiazepine; CI: confidence interval; ED: emergency department; GCS: Glasgow Coma Scale; ICU: intensive care unit; OR: odds ratio.
a
Results expressed as number (%) for categorical variables and mean (± standard deviation) for numerical variables.
*
p < 0.05 means statistical significance in multiple regression analysis.

Table 5.

Multiple logistic regression analysis of predictors for inpatients in need of intensive care unit admissiona
Variables

BZD overdose of inpatients (n = 83)

p value

OR

95% CI

7 (11.1)

9.15

2.51–33.42

< 0.001*

12 (60.0)

18 (28.6)

2.71

0.75–9.87

0.130

13 (65.0)

24 (38.1)

1.76

0.47–6.62

0.405

ICU admission (n = 20)

Ward admission (n = 63)

Pneumonia

11 (55.0)

Flumazenil use in ED
GCS ≤ 8

BZD: benzodiazepine; CI: confidence interval; ED: emergency department; GCS: Glasgow Coma Scale; ICU: intensive care unit; OR: odds ratio.
a
Results expressed as number (%) for categorical variables and mean (± standard deviation) for numerical variables.
*
p < 0.05 means statistical significance in multiple regression analysis.

patients without ICU admission (Table 4). This may
be related to the patient’s medical history, underlying
diseases, and clinical manifestations when entering
the ED. The most common side effect of flumazenil
is seizure, especially for those with underlying seizure history.25,26 In our study, 7.9% patients has seizure
history, who all didn’t receive the use of flumazenil.
In our clinical practice, before the use of flumazenil,
emergency physician also routinely examine the electrocardiography (EKG) morphology to see if there is
corrected QT interval (QTC) prolongation to prevent
possible medication inducing arrhythmia. Of all those
who received use of flumazenil, no one had the complication with seizure attack or heart episode thereafter.
Aspiration pneumonia is a common complication of drug overdose,26 and even leading to risk of
mortality.21 In our study, one mortality cause by aspiration pneumonia, that is one of the predictors for
ICU admission. Continuous flumazenil infusion was
suggested to be use for the prevention of aspiration
pneumonia.21 Earlier studies have shown that BZD
poisoning patients in the elderly and chronic lung disease will have more serious complications in the population.8 However, in our study, there is no significant
correlation with chronic lung disease. However, we
found those mortalities were all elderly patients, that
needed further managements in the future.
The hospital mortality rate varies from 0.6% to

6.1%.6 In this study, the in-hospital mortality rate was
3.6% (3/83) whereas the mortality rate of patients
with ICU admission will be up to 15% (3/20). All the
three patients with mortality can’t be ruled out the
complications associated with the excessive use of
BZD. This would reflect the fact that even with a wide
range of BZD safety and BZD medications that overdose even less likely to cause death.4 However, the
side effects and toxicity associated with BZD medication may cause morbidity and mortality in certain
special populations, such as the elderly and those with
poor lung function and liver and kidney dysfunction.3
In a nested case-control study demonstrated that
the use of BZDs in psychiatric outpatients was significantly associated with deliberate self-poisoning, especial in those who have a history of depression or bipolar disorder with higher odds.22 In our study, 85.7%
(120/140) have a history of depression or bipolar
disorder. Also shown was 84.3% (118/140) patients
having suicidal attempt with BZD poisoning, the most
common cause that was an important global public
health problem. In ED or after hospitalization, all our
study patients received psychologist’s consultation
and were arranged subsequent follow-up interview in
outpatient clinics. Given these results, it is important
that these patients receive adequate multidisciplinary
support and intervention to try and prevent the longterm consequences associated repeated self-poisoning
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and addiction. How to establish a system recording
suicide attempt cases in the ED is a crucial step in
compiling with suicide information, intervention, and
prevention. The cooperation of emergency physicians
and nurses, psychiatrists, and social workers, coupled
with further patient follow-up systems including hospital admission and outpatient departments, would undoubtedly lead to an increase in positive outcomes.27
Our results should be viewed in the light of
the study’s limitations. First, the study design was a
retrospective analysis, and might subject to the limitations of all retrospective studies. Secondly, this
study was carried out at a tertiary teaching medical
center. The results may not be generalizable to other
different hospital settings and levels. Our definition of
aspiration pneumonia may include patients with early
aspiration pneumonia and the identification of bacteriology would be difficult. We also didn’t exclude those
patients with mixed compound effects, which would
cause trivial clinical effects, under scrutinized inspection by authors, as compared with BZD overdose. To
avoid potential clinical bias we use logistic regression
models to take into account factors that had some
biological plausibility and scientific rationale. For example, in term of study patients with respiratory failure were not entered for regression model because its
subjectively role of decision of emergency physician
will eliminate most contributing factors prediction.
A prospective study of two or more centers might be
needed to validate the predictors of ICU and hospital
admission for patients with BZD poisoning.
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Supplement Table 1. The classification of benzodiazepine overdosea
Classification

n = 112

Long acting
Flunitrazepam

30 (21.4)

Clonazepam

11 (7.9)

Flurazepam

7 (5.0)

Diazepam

2 (1.4)

Intermediate acting
Alprazolam

26 (18.6)

Estazolam

19 (13.6)

Lorazepam

10 (7.1)

Bromazepam

2 (1.4)

Short acting
Midazolam

13 (9.3)

Triazolam

5 (3.6)

Brotizolam

2 (1.4)

Clotiazepam

1 (0.7)

a

Data presented as n (%).
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