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Background: Various studies investigated the effects of benzodiazepines on insulin and blood 
glucose levels and provided contradictory results. The present study aimed to evaluate the 
clinical effects of benzodiazepine poisoning on hypoglycemia.

Methods: This retrospective cross-sectional study (from 22/June/2018 to 22/December/2018) 
was conducted on all medical records of adult patients with benzodiazepine poisoning who 
were referred to Ali-Asghar Hospital. The required data were collected using a data-gathering 
form and then analyzed.

Results: In total, 61 patients were enrolled in this study. Furthermore, 19 (31.2%) patients 
developed hypoglycemia. Besides, 50 (82%) patients used benzodiazepine for a suicide attempt, 
i.e. higher in patients with hypoglycemia (P<0.0001). Multivariate logistic regression test data 
indicated that benzodiazepine consumption for suicide attempt (OR=47.978, P=0.001, 95%CI, 
5.313-433.277), and the respiratory rate at the time of suicide (OR=0.549, P=0.023, 95%CI, 
0.328-0.920) were predictive factors for hypoglycemia in patients with benzodiazepine poisoning.

Conclusion: Our study data suggested that 31% of patients who were poisoned with 
benzodiazepines developed hypoglycemia. The suicidal use of drugs and respiratory rates 
were predictive factors for hypoglycemia in these patients.
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1. Introduction

enzodiazepine is a class of drugs widely 
used for sedative and anti-anxiety effects 
[1]. Since the emergence of chlordiaz-
epoxide, followed by diazepam in the 
1960s, benzodiazepines have been used 

as the main sedative and anti-anxiety drugs. This is due 
to their high safety profile, compared to other sedative-
hypnotic medications. Since then, various drugs of this 
class have been used for treating anxiety, seizures, in-
somnia, and restlessness, as well as in performing vari-
ous procedures to induce sedation. Drugs of this family B
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induce their effects by acting on gamma-aminobutyric 
acid receptors [2].

Benzodiazepines can affect insulin secretion in various 
ways and cause glycemic dysregulation in the long run 
[1]. For example, the inhibitory and stimulatory effect of 
Gamma-Aminobutyric Acid (GABA) on insulin secre-
tion has been extensively studied [3]. More than 50 types 
of drugs are produced from the benzodiazepine family 
[2]. Even poisoning with this drug is quite prevalent, i.e. 
due to their widespread use. In numerous cases, these 
drugs are used to commit suicide [4]. The symptoms of 
poisoning usually manifest as the central nervous system 
depression with normal or near-normal vital signs. An 
essential differential diagnosis of this poisoning induced 
by decreased level of consciousness is hypoglycemia. 
Therefore, after the stability of the patient’s airway and 
the initial measures, the patients’ blood glucose level 
should be immediately checked using a glucometer [2].

The effect of benzodiazepines on insulin and blood glu-
cose levels has been extensively studied and provided 
contradictory results [5-8]. To the best of our knowledge, 
no studies have investigated the effect of high-dose ben-
zodiazepines or poisoning. The present study aimed to 
evaluate the clinical effects of benzodiazepine poisoning 
on the blood glucose level.

2. Materials and Methods

This retrospective cross-sectional study (from 22/
June/2018 to 22/December/2018) was conducted on the 
medical files of all patients who were referred to Ali-
Asghar Hospital; it is a referral hospital for poisoning in 
Shiraz City, Iran.

The inclusion criteria of the study were patients aged 
>15 years, with benzodiazepines poisoning (including 
diazepam, alprazolam, clonazepam, lorazepam, fluraze-
pam), who were referred to our hospital during the study 
period. The patients with uncompleted medical files, 
trauma, diabetes mellitus, and insulin consumption. Be-
sides, patients with concomitant poisoning with another 
drug were excluded from the study. Benzodiazepine 
poisoning was diagnosed by a clinical toxicologist ac-
cording to the patients’ medical history, decreased level 
of consciousness and drowsiness, physical examination, 
and benzodiazepine urine test. Using MedCalc and con-
sidering α=0.05, β=0.2, and P=1.16 [9], the sample size 
was calculated as 59 patients.

The required data were collected in a data-gathering 
form, including age, gender, vital signs, the duration of 

hospitalization, the type and dose of the drug, the inter-
val from poisoning to hospital arrival, the duration of the 
first episode of hypoglycemia, and the number of such 
experiences, a history of benzodiazepine consumption 
and the relevant reason, a history of seizures, sleep dis-
orders, anxiety, and confusion, as well as the related out-
comes. Hypoglycemia was defined as a blood glucose 
level of <60 mg/dL [10].

All analyses were performed by SPSS using Chi-
squared and Fisher’s exact tests for proportions, as well 
as Independent Samples t-test and Mann-Whitney U test 
for the mean scores. The collected results were presented 
as Mean±SD for continuous variables and were sum-
marized in frequency (percentage) for categorical ones. 
Univariate and multivariate logistic regression tests 
(Enter) were used for calculating Odds Ratio (OR) and 
determining the relevant predictive factors. Two-Sided 
P<0.05 and Confidence Interval (CI) of 95% were con-
sidered to be statistically significant.

The current study was approved by the local Ethics 
Committee (Code: IR.SUMS.MED.REC.1398.102) of 
Shiraz University of Medical Sciences. To consider ethi-
cal issues, the collected data were not revealed to any-
one, except for the researchers.

3. Results

Sixty-One patients were enrolled in this study; of 
them. 33 (65.6%) were women and their Mean±SD age 
was 31.10±1.64 years (age range: 16-70 y). Totally, 19 
(31.2%) patients developed hypoglycemia; 8 (13.1%) 
patients suffered for 1 time, 8 (13.1%) for 2 times, and 
3 (4.9%) individuals for 3 times. The Mean±SD number 
of times for hypoglycemia experience was measured as 
1.74±0.73. Moreover, 50 (82%) patients used benzodi-
azepine for a suicide attempt, i.e. higher in patients with 
hypoglycemia (P<0.0001). Additionally, sleep disorder 
was higher in the patients with hypoglycemia (P<0.001). 
Our results suggested that the mean respiratory rate 
(P=0.009) and O2 saturation (P=0.034) were significant-
ly lower in patients with hypoglycemia. Other variables 
were not different between the study groups (Table 1). 
Alprazolam (32.8%) and diazepam (21.3%) were the 
most prevalent benzodiazepine used by the research pa-
tients. Table 2 presents the consumption dose in detail.

Multivariate logistic regression test data indicated 
that benzodiazepine consumption for suicide attempt 
(OR=47.978, P=0.001, 95%CI, 5.313-433.277), and the 
respiratory rate at the time of admission (OR=0.549, 
P=0.023, 95%CI, 0.328-0.920) were predictive factors for 
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Table 1. The study patients’ characteristics and the association between studied variables

Variable

Mean±SD/ No. (%)

Total
(N=61)

With Hypogly-
cemia
(n=19)

Without Hypo-
glycemia

(n=42)
OR P

Age, y
Men

Women
P

31.10±1.64
34.24±14.52
29.38±9.60

0.13

29.74±11.37
33.57±15.20
26.60±8.28

0.24

31.61±11.77
34.57±14.75
30.41±9.99

0.29

0.084 0.531

Gender
Men

Women
21 (34.4)
38 (65.6)

7 (36.8)
12 (63.2)

14 (33.3)
26 (66.7)

0.018 0.893

Past medi-
cal history

 Seizure
Sleep disorder

Anxiety
Agitation

0
10 (16.4)
9 (14.8)
4 (6.6)

0
4 (21.1)
4 (21.1)
3 (15.8)

0
6 (14.3)
5 (11.9)
1 (2.4)

-0.080
0.115
0.249

<0.001*

0.38
0.055

Benzodi-
azepine 

consump-
tion

 Alprazolam
Clonazepam

Diazepam
Flurazepam
Lorazepam

20 (32.8)
10 (16.4)
13 (21.3)
10 (16.4)
8 (13.1)

8 (13.1)
5 (8.2)
3 (4.9)
1 (1.6)
2 (3.3)

12 (19.7)
5 (8.2)

10 (16.6)
9 (14.8)
6 (9.8)

0.120 0.361

Benzodiazepine dose 75.16±66.11 63.58±66.11 80.4±66.23 0.126 0.339

Benzodiazepine consumption for suicide 
attempt 50 (82.0) 10 (52.6) 40 (95.2) -0.511 0<0.001*

Interval from poisoning to hospital arrival (h) 2.31±1.14 2.23±1.4 2.34±1.03 0.47 0.719

Vital signs

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

Heart rate (per minutes)
Respiratory rate (per minutes)

O2 saturation (%)

99.13±11.97
59.67±5.98

73.48±11.96
13.2±2.43

93.10±2.51

96.0±11.85
60.4±5.3

74.11±5.1
13.13±7.9
93.2±6.5

100.85±11.89
57.8±9.6

71.13±3.8
11.3±9.1

92.12±3.0

0.177
0.226
0.114
0.337
0.274

0.175
0.083
0.388
0.009*

0.034*

Blood glucose (mg/dL) at the time of admis-
sion 85.86±13.64 83.16±16.91 87.10±11.91 0.140 0.285

The interval from poisoning to the first 
episode of hypoglycemia (h) 3.94±1.42 3.94±1.42 - - -

Outcome
 Discharge

Death

61 (100)

0

19 (100)

0

42 (100)

0
- -

*Statistically significant; SD: Standard Deviation.
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hypoglycemia in patients with benzodiazepine poisoning 
(Table 3).

4. Discussion

Our study revealed that approximately 31% of patients 
with pure benzodiazepine poisoning developed hypogly-
cemia. Suicide was also the cause of 82% of benzodiaz-
epine poisoning. Mean RR and blood oxygen saturation 
levels in patients with hypoglycemia were significantly 
lower, compared to the other patients. The results of the 
multivariate analysis suggested that the suicidal use of 
this drug and the respiratory rate were the predictors of 
hypoglycemia in these patients. However, characteris-
tics, such as age, gender, type of benzodiazepine and 
its dosage, blood pressure, heart rate, the interval from 
poisoning to hospitalization, as well as the first episode 
of hypoglycemia provided no significant effect on the 
development of hypoglycemia.

Previous studies that examined the effect of benzodiaz-
epines on blood glucose have all used low doses of these 
drugs and often single doses. To the best of our knowl-
edge, studies on the effects of benzodiazepine poisoning 
on blood glucose level- especially in the pure form and 
without other drugs are scarce. Nzor et al. explored Wis-
tar rats and observed no significant decrease in serum 
glucose concentration at different concentrations of di-

azepam and bromazepam [7], which contradicts the find-
ings of the present study.

Chia-Ling Lin et al. reported that the risk of diabetes 
mellitus is higher in patients using zolpidem and ben-
zodiazepines [11]. Afkhami Ardekani et al., in a parallel 
clinical trial on 66 patients with type 2 diabetes found 
that alprazolam was effective in regulating fasting, post-
prandial, and HbA1c hyperglycemia [8]. The difference 
between these studies and the present study is that all 
the in vivo or in vitro investigations were in the target 
group with diabetes; however, patients with diabetes 
were excluded from our study either by taking insulin or 
antidiabetic drugs.

Chevassus et al. found that single-dose benzodiaz-
epines, especially clonazepam, could alter insulin se-
cretion and insulin sensitivity in healthy patients [1]. 
Mohseni et al. reported that administrating 5 mg oral 
diazepam the night before surgery could significantly 
reduce patients’ blood glucose levels during and after 
surgery [5]. In a Randomized Clinical Trial (RCT) on 
45 non-diabetic patients with panic disorder, Moghad-
amnia et al. found that the treatment with alprazolam 
could increase fasting and 2-hour postprandial glucose 
levels [12].

Nevertheless, Giordano et al. studied 8 healthy indi-
viduals and found that alprazolam presented no effect on 

Table 3. The results of multivariate logistic regression

Variable OR SE P
95%CI

Lower Upper

A history of sleep disorders 0.801 1.054 0.833 0.102 6.317

Benzodiazepine consumption for suicide 
attempt 47.978 0.263 0.001 5.313 433.277

Respiratory rate (per min) 0.549 0.263 0.023 0.328 0.920

O2 Saturation 0.916 0.186 0.637 0.637 1.318

Table 2. Benzodiazepine consumption in details

Benzodiazepine Consumption No. (%) Mean±SD
Consumption Dose (mg) Min Dosage (mg) Max Dosage (mg)

Alprazolam 20 (32.8) 42.39±1.5 18 207

Clonazepam 10 (16.4) 35.11±9.9 22 60
Diazepam 13 (21.3) 61±13.06 40 250

Flurazepam 10 (16.4) 52±15.33 30 225
Lorazepam 8 (13.1) 20.5±6.1 15 30

Total 100 75.8±2.5 15 250
SD: Standard Deviation.
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hypoglycemia-induced glucose changes [13]. Shcaira et 
al. explored individuals with non-insulin-dependent dia-
betes and a healthy group who underwent dental proce-
dures. Accordingly, they argued that a single dose of 5 
mg of diazepam before dental procedures significantly 
altered their blood glucose levels [6].

One limitation of this retrospective study was that 
some information was not accurately recorded in the 
patients’ medical files. Other limitations were the insuf-
ficient number of patients with pure benzodiazepine 
poisoning; the inability of patients and their relatives to 
provide a correct medical history of the patient, the type 
of drug, and the time of taking medicine. It is recom-
mended that studies be conducted on larger sample size 
and multicenter concerning the effect of benzodiazepine 
poisoning on blood glucose levels.

5. Conclusion

Our study data indicated that 31% of patients who were 
poisoned with benzodiazepines developed hypoglyce-
mia. Suicide attempt was the cause of 82% of benzodi-
azepine poisoning. The suicidal use of drugs and respira-
tory rates were higher in patients with hypoglycemia. It 
is suggested that hypoglycemia be considered in treat-
ing patients with benzodiazepine poisoning, and blood 
glucose levels be measured several times and at regular 
intervals in this population.
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