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Risk Factorsfor Aspiration Pneumoniain Acute Benzodiazepine Overdose

Won Sik Chung, M.D., Kyung Man Cha, M.D., Hyung Min Kim, M.D.,
Won Jung Jeong, M.D., Byung Hak So, M.D.

Department of Emergency Medicine, Medical School, The Catholic University of Korea, Seoul, Korea

Purpose: Aspiration pneumonia is an important complication of drug intoxication with decreased mental status. The
purpose of the study is to investigate the risk factors of aspiration pneumonia in the patients of benzodiazepine
overdose with or without co-ingestion of other drugs.

Methods: A retrospective chart review of patients who visited the emergency department between January 2012
and December 2014 was conducted. Demographic data, time from ingestion to visit, initial vital signs, symptoms,
mental status, medical history, laboratory results, chest radiological findings and co-ingested medications were
recorded. Multiple logistic analyses were performed to verify the association between variables and the develop-
ment of aspiration pneumonia.

Results: A total of 249 patients presented to the emergency department with benzodiazepine overdose. Aspiration
pneumonia had developed in 24 patients (9.6%). Univariate analysis revealed time from ingestion to visit was
longer, Glasgow coma scale score was lower, hypoxia was presented, leukocytosis was shown, types of ingested
drugs was high, less activated charcoal was applied and tricyclic antidepressants was taken in patients that devel-
oped aspiration pneumonia. Time from ingestion to visit (odds ratio (OR) 1.121, 95% confidence interval (Cl), 1.057-
1.189, p=0.000), GCS score (OR 0.724. 95% CI, 0.624-0.839, p=0.000), oxygen saturation (OR 0.895, 95% ClI,
0.835-0.959, p=0.002), and co-ingestion of TCA (OR 4.595, 95% ClI, 1.169-18.063, p=0.029) were identified as risk
factors of morbidity of aspiration pneumonia upon multiple logistic regression analysis.

Conclusion: Time from ingestion to visit, low GCS score, low oxygen saturation and co-ingestion of TCA were risk
factors of the development of aspiration pneumonia in benzodiazepine overdose patients.
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AA F5L 129, 37HA] WlztolAld F5& 279]
o}, JA W E]O}Xilvﬂ_ 532} 249 A FEH Wz
oAl o] F/E alprazolamo] 10971(33.4%) 2 7173
HIHsl 9l oW lorazepam, triazolam, diazepam, clon-
azepamo| Z+Zt 4971(15.0%), 467 (14.1%), 457
(13.8%), 3921(12.0%) & HE o|th(Table 1), F¥ F
59 4L BT gFolglen, g9&AY 1574
(37.6%) 2 7V wist gom, X14/4/Z X 84|
7} 11871(28.2%0) & F HA AL, AZ&A7} 5071 (12%)
27 A HA 2 W3} (Table 2), #l@o] TAYE 3hA}
= 248(9.6%) 0] ¢},

Ni&

Table 1. Frequency of ingested benzodiazepines

Benzodiazepines Frequency %

Alprazolam 109 334
Lorazepam 49 150
Triazolam 46 141
Diazepam 45 13.8
Clonazepam 39 12.0
Bromazepam 9 2.8
Flunitrazepam 9 2.8
Flurazepam 8 25
Clotiazepam 4 12
Unknown benzodiazepine 3 0.9
Other benzodiazepine 5 15
Total 326 100

Table 2. Frequency of co-ingested xenobiotics

2. |3 L) 2

AP v HTe] A% 2 AEe BxE FATH
02 23t 2}olE HolA] ettt (p=0.0854, 0.904). &
5 3 Ud7HA] a9 AlZto] H-bTollA] 8254171 -
51)0.2 2A]17H0.2-38.5) A1 vl Aol Hv|ste] A9
H(p0.001). ST} A3 -84 TS T
oA AR fofgt ztol& §llth(p=0.216,
0.055). HAEFAA SH5EZAS7E o B4 (1-7) vs 2
(1-9)) (p=0.033), FEZ} 1A R 214(20.8% vs
16.0%) SAFHoZ fostA& &dth(p=0.563)
(Table 3).

Y 27 Sg2ae g# e e AHGTNA 8H3-

(p<0.001>. oWUJ, z7] #8AFEL LY
o|7} et BAY Foj= nlHAE LA o ¥l
& 29101 (41.7% vs 64.9%, p=0.025), 9AH
oA o Wl QAT FATH gL §l
(16.7% vs 27.6%, p=0.251). & Y9717+ ABTolA
5.59(1-27)2 29(1-32)% HAETEY o ZoH
(p€0.001), 217 9] F&AA JA&A oA FAHo| LAY
g B¢ T8A AL7I7te] B ZATHEL (2-10) vs 2.5
2 (2-5), p=0.007) (Table 3).

Z7] F9E 7t2AAAA HETZdA pH, PO, 4hA
235t ¥ @okom PCOE © % FAHoR
frolda, s es o XA FAA fo82 3l
Ak, AFTAA N F2]¢ RGN E A= o
L7 FFHATHP0.001, p=0.003). 3 JEFL H]

Classifications Frequency %

Antidepressants 157 37.6
Sedative/Hypnotics/Antipsychotics 118 28.2
Cardiovascular Drugs 50 12.0
Analgesics 25 6.0
Anticonvulsants 21 5.0
Gastrointestinal Preparations 16 3.8
Antihistamines 9 22
Anticholinergic Drugs 7 17
Miscellaneous Drugs 7 17
Dietary Supplements/Herbal yHomeopathic 2 05
Stimulants and Street Drugs 2 05
Unknown Drug 2 05
Cold and Cough Preparations 1 0.2
Diuretics 1 0.2
Tota 418 100
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Table 3. Clinical characteristics of pneumonia group and non-pneumonia group

U =d SS0A 2dots &2

[e=]
=

A@TA o Egkon 4.595 (p=0.029) 2 2|3t 235 Ktk (Table 5).

) Pneumonia Non-pneumonia
Variables (N=24) (N=225) p-value
Initial characteristic
Age (years) 42.0 (19.0-78.0) 44.0 (18.0-93.0) 0.854
Gender
Male 7(29.2) 63 (28.0) 0.904
Female 17 (70.8) 163 (72.0)
Diabetes mellitus 2( 83 22( 9.8) >0.999
Previous overdose history 7(29.2) 64 (28.4) 0.941
Timeto ED arrival (hours)* 8.25 (1-51) 2(0.2-38.5) <0.001
Alcohol co-ingestion 7(29.2) 95 (42.2) 0.216
TCA co-ingestion 5(20.8) 18( 8.0 0.055
Number of ingested xenobiotics 4(1-7) 2(1-9) 0.033
Vomiting 5(20.8) 36 (16.0) 0.563
Initial GCS score 8(3-15) 14 (3-15) <0.001
Initial SBP (mmHg) 110 (0-150) 110 (40-180) 0.191
Initial DBP (mmHg) 70 (0-100) 70 (10-101) 0.113
Initial pulse (mmHg) 88 (0-140) 80 (50-119) 0.089
Initia body temperature (°C) 36.5(36.0-38.1) 36.5 (35.9-37.5) 0.641
Hypoxic index < 300 9(37.5) 14( 6.2) <0.001
Treatment
Gastric lavage 4(16.7) 62 (27.6) 0.251
Activated charcoa 10 (41.7) 146 (64.9) 0.025
Oxygen supply 22 (91.7) 69 (30.7) <0.001
Flumazenil 12 (50.0) 32(14.2) <0.001
Intubation 14 (58.3) 10( 4.4) <0.001
Mechanical ventilator 10 (41.7) 7(31 <0.001
Duration of MV (days) 2.5 (1-6) (n=10) 2(1-2) (n=7) 0.152
Antibiotics 22 (97.7) 21( 9.3) <0.001
Outcome
PSS 2(1-4) 1(0-3) <0.001
Tota admission (days) 5.5(1-27) 2(1-32) <0.001
ICU admission (days) 4 (2-10) (n=13) 2.5(2-5) (n=8) 0.007

Data are presented as n (%), median(minimum-maximum) for continuous variables.
ED: emergency department, TCA: tricyclic antidepressant, GCS: Glasgow Coma Scale, SBP: systolic blood pressure, DBP: diastolic

blood pressure, MV: mechanical ventilation, PSS: poisoning severity score, ICU: intensive care unit

* Time from ingestion to emergency department where the study was conducted.
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Table 4. Initial laboratory findings of pneumonia group and non-pneumonia group

) Pneumonia Non-pneumonia
Variables (N=24) (N=225) p-vaue
ABGA
pH 7.36 (6.91-7.47) 7.40 (7.26-7.59) <0.001
PCO, (mmHg) 37.1(28.2-101.8) 35.0 (12.7-62.1) 0.026
PO, (mmHg) 76.6 (37.9-187.4) 91.8 (12.5-188.7) 0.008
HCOs- (mmol/L) 21.8 (17.1-37.4) 22.2(12.9-33.1) 0.571
Saturation (%) 94.5 (49.2-98.8) 97.3(71.9-99.9) <0.001
Base excess (mmol/L) -3.9(-15.7-8.7) -2.9(-11.9-8.7) 0.047
Lactate (mmol/L) 1.65(0.3-12.4) (n=22) 1.40(0.3-7.3) (n=194) 0.384
WBC (/mm) 10.35 (3.95-21.889) 7.17 (3.21-23.96) <0.001
Hct (%) 37.9(27.1-51.2) 39.1 (27.4-55.9) 0.598
CRP (mg/dL) 0.23 (0.04-25.38) (n=18) 0.09 (0.02-12.69) (n=115) 0.003
BUN (mg/dL) 14.0 (6.1-43.5) 11.8 (4.6-74.5) 0.114
Na(mEg/L) 138.8 (135.4-144.9) 1415 (115.3-149.0) <0.001
Glucose (mg/dL) 109.5 (85.0-508.0) 99.0 (46.0-525.0) 0.002
Albumin (g/dL) 4.2 (3.5-4.8) 4.3 (3.2-48.0) 0.216

Data are presented as n (%), median (minimum-maximum) for continuous variables.
ABGA: arteria blood gas analysis, WBC: white blood cell, Hct: hematocrit, CRP: c-reactive protein, BUN: blood urea nitrogen

Table 5. Multiple logistic regression of the associating factors for pneumonia

Variables Oddsratio 95% confidence interval p-vaue
Timeto ED arrival (hours) 1121 1.057-1.189 <0.001
GCS score 0.724 0.624-0.839 <0.001
Saturation in ABGA (%) 0.895 0.835-0.959 0.002
TCA co-ingestion 4.595 1.169-18.063 0.029

ED: emergency department, GCS: Glasgow Coma Scale, ABGA: arterial blood gas analysis, TCA: tricyclic antidepressant
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