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Purpose: Non-benzodiazepine hypnotic drugs (including zolpidem) are associated with an increased risk of suicide
and suicidal ideation. Considering the wide usage of zolpidem, this drug should be considered a possible etiology
for stupor or coma in any patient exposed to this drug. However, there are no reports on zolpidem blood levels in
emergency department patients in Korea. We therefore reviewed the analyzed data of a toxicology laboratory at
one university affiliated hospital.

Methods: The sex, age, chief symptoms, suspiciousness of poisoning, and presumption of poison were analyzed
from January 2018 to June 2019. The detection frequency and level of zolpidem in the patient blood were compared
to the mental changes presented, which is the main consequence of zolpidem.

Results: A total of 229 toxicological analyses, requested to a toxicological laboratory at one university affiliated hos-
pital, were reviewed. Among 229 patients, the mean age was 54.3+20.7 years old with 113 women and 116 men.
8.7% of patients have psychiatric illness and 39.7% were poisoned intentionally. The chief symptoms detected
were: mental change 55.0%, gastrointestinal 14.4%, cardiovascular 10.5%, focal neurological 7.4%, respiratory
3.5%, none 8.7%, and unknown 0.4%. A request for detailed reports revealed that causative poisons were specified
only in 20.1% cases. Zolpidem was detected in 22.3% cases (51/229), with median blood level 1.26 mg/L
(interquartile 0.1, 5.06 mg/L) and urine 0.90 mg/L (interquartile 0.11, 5.6 mg/L). Furthermore, zolpidem was more
frequently detected in toxicology analysis of patients where mental change was the primary symptom, as compared
to other symptoms (32.5% vs. 9.7%, p<0.01).

Conclusion: This study reported the blood level of zolpidem in suspected poisoning patients admitted to the emer-
gency department.
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Fig. 1. Flow chart enrolled analyzed cases in this study.
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Table 1. Demographic and clinical characteristics of the patient undergone toxicological analysis

Zolpidem
Positive Negative Total (%) pvalue

Number 51 178 229
Sex (M:F) 23:28 93:85 116:113 0.43
Age (year) 52.0+21.0 62.1+17.5 54.3+20.7 0.02
Psychiatric diseases <0.01

Yes 3 17 20( 8.7)

No 10 87 97 (42.4)

Unknown 38 74 112 (48.9)
Intension of exposure 0.32

Intentional 17 74 91 (39.7)

Unintentional 2 25 27(11.8)

Unknown 32 79 111 (48.5)
Chief symptom

Mental change 41 85 126 (55.0)

Focal neurological 1 16 17( 7.4)

Cardiovascular 7 17 24 (10.5)

Respiratory 0 8 8( 35)

Gastrointestinal 1 32 33(14.4)

None 1 19 20( 8.7)

Unknown 1 0 1(04)
Suspected poisons

Drugs 14 48 62 (22.1)

Pesticides 2 27 29 (12.7)

Chemicals 0 23 23(10.0)

Plants 1 7 8( 35

Oriental medicines 0 1 1(04)

Unknown 33 73 106 (46.3)

Data are presented as number (%). Statistical analysisis Fisher exact test & Student’st-test.
Table 2. Zolpidem detection, according to comparison between suspicious poison and chief symptom
. Suspicious poisons (zolpidem detected)

Chief symptom Drugs Pesticides Chemicals Plants  Oriental medicine  Unknown Total
Mental change 32(12) 10 (1) 9 0 0 75 (28) 126 (41)
Focal neurological 0 1 1 1 0 14( 1) 17( 1)
Cardiovascular 6(2 1 0 4(1) 1 12 ( 4) 24( 7)
Respiratory 1 2 1 0 0 4 8
Gastrointestinal 14 8(1) 8 3 0 0 33( 1
None 9(1 7 4 0 0 0 20( 1)
Unknown 0 0 0 0 0 1 1
Tota 62 (14) 29 (2) 23 8(2) 1 106 (33) 229 (51)

Data are presented as number (number of zolpidem detected).
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Zolpidem
Positive Negative Total pvalue
Chief symptom <0.01
Mental change 41 85 126 (55.0)
Others 10 93 103 (45.0)
Totd 51(22.3) 178 (77.7) 229

Data are presented as number (%). Statistical analysisis chi-square test.

Table 4. Zolpidem detection and level in blood of mental changed patients undergone toxicological analysis

Chief symptom

Mental change Others Total pvalue
Anaysistype
Quantification 38 8 46
Qualification 3 2 5
Zolpidem conc. (mg/L) 0.14
Blood 1.35(0.21, 7.26) 0.22 (0.02, 4.53) 1.26 (0.10, 5.06)
Urine 1.01 (0.32, 6.00) 0.05 (0.004, 2.52) 0.90 (0.11, 5.60)
50.0 4
40.0
==
8.0 1
6.0 -
4.0
2.0 1
0

Data are presented as number, median (interquartile range). Statistical analysisis Mann-Whitney U test.
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