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Abstract
Doxylamine succinate is a first-generation H1-antihistamine drug that is generally used as a sedative. A 29-year-old woman was admitted to the ED with changes 
in her mental behavior. She had intentionally taken 5000mg (96mg/kg) of doxylamine. The vital signs at the time were admission were as follows: blood pressure, 
128/67 mmHg; pulse, 140 beats/min; respiration, 20 breaths/min; body temperature, 36.0°C; and SpO2 88% given 10L/min oxygen mask. On admission, she showed 
generalized tonic-clonic seizure in ED. The electrocardiogram (EKG) showed paroxysmal supraventricular tachycardia. Subsequently, the patient’s EKG showed wide 
QRS rhythm with QTc prolonged to 542ms and intermittently showed arrhythmia and wide fluctuation in blood pressure. Portable transthoracic echocardiography 
(TTE) revealed 36% of left ventricular ejection fraction with global hypokinesia. Due to persistent and varying arrhythmia, fluctuating blood pressure, and intermittent 
seizures, CVVHDF was initiated. After CVVHDF for 37 hours, her EKG was normalized. The left ventricular ejection fraction improved from 36% to 64% and there 
was no regional wall motion abnormality on her 10th day of hospital stay. 

The present case suggests that under a scenario of doxylamine overdose of more than 90mg/kg, emergency physician careful considerate cardiac problems and renal 
replacement therapy to remove toxic substances.
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Introduction
Doxylamine succinate is a first-generation H1-antihistamine drug 

that is generally used as a sedative. In urban emergency department 
(ED) in Korea, doxylamine overdose accounts for 25% of the visits 
because of drug overdose [1]. Doxylamine overdose has both peripheral 
and central anticholinergic effects including tachycardia, confusion, 
disorientation, seizure, and cardiotoxicity [2]. The present case is about 
a patient with a high dose of doxylamine intoxication who presented 
seizures, rhabdomyolysis, and severe cardiotoxicity at the time of 
admission and was successfully treated with continuous venovenous 
haemodiafiltration (CVVHDF).

Case report
A 29-year-old woman was admitted to the ED with changes 

in her mental behavior. She had no medical and family history. 
She had intentionally taken 5000mg (96mg/kg) of doxylamine and 
was transferred to ED 2 hours after drug ingestion. She showed a 
generalized tonic-clonic seizure twice while being transferred to the 
hospital. Her Glasgow coma scale was 9. The vital signs were as follows: 
blood pressure, 128/67 mmHg; pulse, 140 beats/min; respirations, 20 
breaths/min; body temperature, 36.0°C; and SpO2 88% given 10L/min 
oxygen mask. At the time of admission, she showed generalized tonic-
clonic seizure in ED. After stabilization seizure with 4mg of lorazepam 
twice, and 250mg of phenytoin via intravenous, endotracheal 
intubation was performed. Later, the electrocardiogram (EKG) showed 
paroxysmal supraventricular tachycardia. After 300mg of amiodarone 
administration, the rhythm was converted. The initial arterial blood gas 
analysis (ABGA) revealed pH 6.769, pCO2 46.0mmHg, pO2 75mmHg, 
bicarbonate 8mmol/L, base excess -28, and saturation 74.0% (Table 1).

The patient was moved to the intensive care unit with conservative 
treatment. Ten hours after admission, the patient’s EKG showed wide 

QRS rhythm with QTc prolonged to 542ms, intermittent arrhythmia and 
wide fluctuation in blood pressure (Figure 1). On emergency cardiologist 
consultation, portable transthoracic echocardiography (TTE) revealed 
36% of left ventricular ejection fraction with global hypokinesia. Based 
on the presence of persistent and varying arrhythmia, fluctuating blood 
pressure, and intermittent seizures, CVVHDF was initiated. CVVHDF 
was performed through a dual lumen femoral catheter using the 
Prismaflex dialysis device with a blood flow of 100 mL/h and dialysate 
flow rate of 1,000 mL/h with a biocompatible AN69 membrane (Gambro, 
Meyzieu, France) with 1m2 filter at the time of initiation of treatment. 
After CVVHDF for 37 hours, her EKG was normalized and no seizure 
activity was noted. Electroencephalogram showed bi-synchronous diffuse 
slow waves with frontal dominance on her 7th day of hospital stay and she 
became alert on the 8th day.

A follow-up TTE showed improvement in the left ventricular 
ejection fraction from 36% to 64% with no regional wall motion 
abnormality on her 10th day of hospital stay. She was discharged without 
any signs of complications.

Discussion
Doxylamine is a member of the ethanolamine class of antihistamine 

which is available as an over-the-counter sleep-inducing agent [3]. 
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Time (hours)* 2 11 24 33 43 48 57 80 104 128 152 176
pH 6.769 7.499 7.421 7.403 7.426 7.417 7.399 7.408 7.421 7.520 7.475 7.405
pCO2 (Torr) 46.0 40.1 35.5 39 37.3 40.8 38.7 43.6 39.8 34.4 38.2 35.5
pO2 (Torr) 75 122.0 120.0 120 109.2 107.5 99.2 83.3 107.2 103.4 101.6 99..3
Bicarbonate (mmol/L) 6.7 28.2 22.6 24.4 24 25.7 23.4 26.9 25.3 27.5 27.5 17.5
Lactic acid (mg/dL) 208 22.1 18.9 10.4 10.4 12.3 12.0 10.5 8.1 7.6 5.8 3.8
Anion gap (mEq/L) 35.3 7.8 11.4 9.6 10 7.3 8.6 6.1 6.7 7.5 6.5 6.0
CPK(IU/L) 83 568 1700 2806 2403 2600 5368 11951 16240 16790 14120 7650
Creatinine (mg/dL) 0.98 0.73 0.57- 0.47 0.6 0.45 0.52 0.57 0.49 0.52 0.57 0.53
Urine pH 5.5 8.5 8.0 8.0 8.5 7.5 7.5 7.0 7.5 8.0 8.5 8.0
WBC (per mm3) 21030 13520 20920 16620 14060 15500 16940 144400 9070 1190 5380

Clinical course & treatment Intubation CVVHDF 
start   CVVHDF 

removal Extubated Discharged

WBC=white blood cell count 
*Time 0 represents the time of ingestion of doxylamine
†Continuous venovenous haemodiafiltration (CVVHDF) was started at 11 hours after ingestion of doxylamine and stopped at 41 hours.
‡Final laboratory results at the time of discharge from the hospital.

Table 1. Laboratory findings and clinical management

 
Figure 1. Electrocardiography with wide QRS rhythm with QTc prolonged to 542 ms

Doxylamine reaches a peak plasma concentration in 2~3 hours and has a 
half-life of 10~11 hours. However, the toxic doses and pharmacokinetics 
are not well defined. Clinical manifestations of doxylamine overdose 
patients include drowsiness, seizures as a neurologic symptom, 
sinus tachycardia, hypotension as a cardiovascular symptom, and 
rhabdomyolysis [2]. 

In this case, the patient suffered from various complications of 
antihistamine overdose. She showed seizure, confused mentality, 
and cardiac arrhythmia. Conservative treatment with intubation, 

aggressive hydration, antiarrhythmic drugs, and urine alkalinization 
was performed. Even though metabolic acidosis was corrected, a 
decrease in anion gaps was observed without any occurrence of severe 
rhabdomyolysis. Presence of arrhythmias, severe hypotension, and 
cardiomyopathy was observed in TEE within 10 hours after ingestion. 

Poluzzi E, et al. have reported pro-arrhythmic potential of oral 
antihistamine. A few second-generation antihistamines have been 
reported to be associated with the signal of torsadogenicity. However, 
few reports state the weak signal of doxylamine lowered a number of 
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absolute cases of arrhythmia [4]. In the present case, the patient showed 
paroxysmal supraventricular tachycardia, wide QRS rhythms with QTc 
prolonged and severe cardiomyopathy.

Conservative treatment as massive hydration and urine alkalization 
is the typical treatment for doxylamine overdose. Furthermore, renal 
replacement therapy is needed in cases of renal failure [5]. The present 
patient had normal creatinine level, but the toxic effect was severe. 
Thus, she underwent CVVHDF for 37 hours for the removal of toxic 
substances from the body and the results showed normalized EKG and 
improvement in her heart function. 

There are case reports that doxylamine causes rhabdomyolysis 
[3,6]. The present case revealed the development of cardiomyopathy. 
Cardiomyopathy associated with doxylamine is a rare complication. 
Development of cardiomyopathy is associated with dose and exposure 
time. It was not possible to measure the blood level of doxylamine due 
to lack of appropriate measurement systems in the hospitals in Korea. 

The present case suggests that if an overdose of doxylamine is more 
than 90mg/kg, careful consideration of cardiac problems is needed. Thus, 
it is important to focus on electrocardiography and echocardiogram to 
suspect any cardiotoxicity caused due to antihistamine overdose, and 

renal replacement therapy should be considered for the removal of 
toxic substances. 
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