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Comparative Analysis of Overdose with Common Sleep-aid Medications
- Doxylamine vs Diphenhydramine -

Hyun Sik Ryu, M.D., Mi Jin Lee, M.D., Seong Soo Park, M.D., Won Joon Jeong, M.D., Hyun Jin Kim, M.D.
Department of Emergency Medicine, College of Medicine, Konyang University, Daejeon, Korea

Purpose: The previous studies on H; antihistamine overdose have generally been limited to cases of acute doxy-
lamine succinate (DS) poisoning, yet there have been some studies on diphenhydramine (DPH) overdosing. But
many clinicians consider the two drugs to be very similar and to have similar ingredients. The purpose of this study
was to clarify the toxicologic characteristics and clinical outcomes between DS and DPH poisoning/overdose.
Methods: We reviewed the medical and intensive care records of the patients with acute DS or DPH poisoning and who
admitted to our emergency department from January 2008 and April 2010. We collected patient information regarding
the features of the poisoning and the clinical and demographic characteristics. The patients were assessed for the clini-
cal outcomes, the GCS, the PSS (Poisoning Severity Score) and the SOFA (Sequential Organ Failure Assessment).
Results: Fifty seven patients (45 cases of DS poisoning and 12 cases of DPH poisoning) were enrolled. Compared
with the DS group, the DPH group had higher incidences of intubation, serious mental change, QTc prolongation
and ECG conduction abnormality (p=0.041, <0.001, 0.014 and 0.044, respectively). The DPH group had a higher
PSS and a longer ICU stay. The peak CPK time and the CPK normalization time were longer for the patients with
rhabdomyolysis due to DS poisoning.

Conclusion: Two common H; antihistamines, doxylamine and diphenhydramine, are in the same ethanolamine-
structural class, but the toxico-clinical outcomes are different according to many aspects. Therefore, clinicians could
take a careful approach for the differential diagnosis and management between DS and DPH poisoning.
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Fig. 1. Study flow diagram of comparison analysis of common H1 antihistamine poisoning.
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Table 1. Comparison of clinical and toxicologic characteristics between doxylamine succinate (DS) and diphenhydramine (DPH) poison-
ing groups

DS group (n=45) DPH group (n=12) p-value

Age (years) 38.1+13.9 353%124 0.537
Sex (Male:Female) 15:30 7:5 0.181
Ingestion amount (mg) 1,130+774 1,304=956 0.513
Time from ingestion to ED (hours) 385299 2.63=3.89 0.320
GCS at presentation 14.6£0.7 11.5£34 0.009*
Comorbidities

Hypertension 4(8.9) 00 0.569

Diabetes mellitus 2(4.4) 0 1.000

Previous hepatic disease 122) 0O 1.000

Psychiatric history 2{4.4) 3(25.0) 0.058
Symptoms and Signs, n {%)

Gl track 10(22.2) 2{16.7) 1.000

Neurologic 12 (26.7) 7(58.3) 0.081

Respiratory 0(0) 2 (16.6) 0.041%
Initial vital sign

Mean arterial pressure (mmHg) 98.5:£17.3 953£19.9 0.578

Pulse rate (beat per min) 86.1+£20.3 97.9+23.2 0.093

Respiratory rate (breath per min) 20.8£3.1 19.0x44 0.101

Body temperature ("C) 36.5+0.1 36.7£0.5 0.207

ED: Emergency department, GCS: Glasgow Coma Scale, GI: gastrointestinal, CNS: Central nervous system
*p-value <0.05
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Table 2. Comparison of laboratory and electrocardiographic characteristics

DS group {(n=43) DPH group (n=12) p-value
Complete blood count
WBC count (/mm?) 9,403 +3,600 10,025+2,528 0.577
Hemoglobin (g/dL) 14.1+1.7 14.0+1.6 0.837
Hematocrit (%) 414+5.1 41.8£5.1 0.839
Platelet count ( X 10°/mm?®) 272.5+82.8 255.5+£393 0.508
Prolonged PT/INR, n (%) 12.2) 2 (16.7) 0.109
Partial prothrombin time (sec) 34.3:+4.8 355 £ 9.1 0.513
Biochemical data, Initial
BUN (mg/dL) 12.8£4.0 12.5+2.9 0.829
Creatinine (mg/dL) 0.94+0.19 0.98%0.15 0.440
Sodium (mEq/L) 140.2£3.0 139.2+3.3 0.324
Potassium (mEg/L) 3.68+0.42 3.44+0.39 0.090
AST (IU/L) 253+14.2 22.6+4.5 0.523
ALT (IU/L) 19.8+125 16577 0.390
Total bilirubin (mg/dL) 0.76+0.42 0.88+0.35 0.383
Pancreas amylase (IU/L) 25.0£8.8 20.5%6.1 0.116
Ammonia ( #zmol/L) 10.5+3.0 34.31+40.8 0.174
CPK (IU/L) 344.0+1023.7 105.8£51.7 0.427
Biochemical data, maximum
Creatinine (mg/dL) 0.97+0.24 0.98+0.15 0.816
AST (IU/L) 76.1£255.1 64.4176.7 0.876
ALT (IU/L) 32.0%+54.1 25.2+13.1 0.667
CPK (IU/L) 8,5221+30,813 2,868 +4.977 0.612
Arterial blood gas analysis
pH 7.42£0.08 7.35+0.15 0.053
pCO, 34.0x7.7 37.0+7.5 0.279
O, saturation (%) 95.5+6.2 97.612.3 0.321
Base deficit (mmol/L) 3.37+3.52 5.46:1+7.01 0.229
Initial ECG changes
QRS widening, n (%) 7 (15.6) 3(25.0) 0.424
QTec prolongation, n (%) 16 (35.6) 9 (75.0) 0.014*
QRS complex (msec) 86.2+13.5 92.2+12.0 0.173
QTc interval (msec) 449.8+40.5 472.1£31.1 0.085

*p-value <0.05
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E# Doxylamine . B8 Doxylamine
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bnormality )
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Fig. 2. Distribution of QTc prolongations (A) and ECG conduction abnormality (B) between doxylamine and diphenhydramine poisoning
groups. Intergroup difference was statistically significant (p=0.014, 0.044, respectively)

Table 3. Comparison of clinical prognostic characteristics and poisoning severity index

DS group (n=45) DPH group (n=12) p-value
Complications, n (%)
Cardiac toxicity 19 (42.2) 9(75.0) 0.044*
Hepatic toxicity 3(6.7) 3(25.0) 0.101
Renal toxicity 6(13.3) 2(16.7) 0.670
Rhabdomyolysis 9 (20.0) 3(25.0) 0.702
Serious mental change 0(0.0) 6 (50.0) <0.001*
Seizure 2( 44 3(25.0) 0.058
Hyperammonemia 0( 0.0 2(16.7) 0.041*
Acute respiratory failure 0( 0.0) 2(16.7) 0.041*
Clinical Course
Total admission, n (%) 29 (64.4) 8 (66.7) 1.000
ICU admission, n (%) 14 (31.1) 7(58.3) 0.102
Time of Hospitalization (days) 421+3.13 4.88+£1.96 0.572
Duration of ICU (days) 0.48::0.51 0.88:£0.35 0.024*
Severity Scoring System
Poisoning Severity Score 0.58+0.50 2.08+0.99 <0.001%*
SOFA’ 0.69£0.97 2.50+3.03 0.064

*p-value <0.05
'Sequential Organ Failure Assessment
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Fig. 3. The serial measurements diagram plots the CPK levels consecutively, for every case in patients with serious rhabdomyolysis
between doxylamine succinate (DS) and diphenhydramine (DPH) poisoning groups. Times to reach peak CPK levels were 3.00*
1.16 days vs. 2.50==0.71 days (p=0.63). Times to reach normal CPK levels were 12.50:£2.65 days vs. 7.502:0.71 days (p=0.06)
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