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Cardiac Toxicity Following a Diphenhydramine Overdose

Sung Jun Park, M.D., Jong Hak Park, M.D., In Kyung Um, M.D., Kyung Ae Park, M.D., Do Hyoun Kim, M.D.,
Su Jin Kim, M.D., Ph.D., Sung Woo Lee, M.D., Ph.D., Yun Sik Hong, M.D., Ph.D.

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

Purpose: This study was designed to analyze the contributing factors, as well as the incidence and nature of the
cardiac toxicity, in patients presenting with diphenhydramine overdose.

Methods: We retrospectively reviewed the medical records of the intoxicated patients who presented to the ED of
Korea University Anam Hospital from January 2008 to December 2010. Those patients who visited due to a diphen-
hydramine overdose were selected and the following features were recorded for analysis: the general characteris-
tics, vital signs, the amount of ingested diphenhydramine, the time interval from ingestion to presentation, the co-
ingested drugs (if any), the toxicities and the ECG findings. Cardiac toxicity, while defined mainly in terms of the
temporary ECG changes such as QTc prolongation, right axis deviation, QRS widening, high degree AV block and
ischemic changes, also encompassed cardiogenic shock, which is a clinical finding.

Results: A total of eighteen patients were enrolled. Of the eighteen patients, eight had ingested diphenhydramine
only, while ten had ingested other drugs in addition to diphenhydramine. The most commonly observed toxicity fol-
lowing diphenhydramine overdose included cardiac toxicity (78%). Cardiac toxicity was observed in all the patients
who presented to the emergency department 2 hours after ingestion. The patients with QTc prolongation turned out
to have ingested significantly larger amounts of diphenhydramine.

Conclusion: QTc prolongation and right axis deviation were common findings for the patients with a diphenhydramine over-
dose. QTc prolongation was more likely to occur with ingesting larger amounts of diphenhydramine. Close monitoring is
mandatory for patients who have ingested large amounts of diphenhydramine to prevent such potentially lethal cardiac toxicity.
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Table 1. The characteristics of study patients
N Age e Time from Amount Co-ingested Heart rate Toxici
0 (years) X ingestion (hour) (mg) materias (rate/min) oxicity

1 38 F 7 1050 DS 250 mg 141 E A

2 18 M 1 500 None 95 E

3 45 F 12 500 DS 500 mg 106 E A

4 36 F 1 500 AAP 825 mg, NSAIDs 500 mg, etc 68 A

5 21 F 2 250 None 70 E

6 20 F 0.7 500 DS750 mg, AAP10g 138 A

7 37 F 0.5 250 AAP5g 97 E,A G

8 39 F 3 500 DS 500 mg 140 E A,S

9 37 M 3 500 DS2g 137 E,AR

10 30 F 1 250 None 105 A

11 40 F 7 1500 AAP27g 91 E,A,GR

12 18 F 0.5 500 DS 175 mg 112 E, G

13 27 F 05 500 None 155 None

14 82 F 3 1200 None 88 E A

15 41 F 3 1000 None 85 E A

16 21 M 4 500 DS 1875 mg 134 E,A, SR

17 31 F 2 900 None 96 E A

18 38 F 1 1000 None 107 E

M:male, F:female, DS:Doxylamine succinate, AAP:Acetaminophen, E:ECG abnormality, A:Altered mentality, G:Gastrointestinal symp-

toms, S:Seizure, R:rabdomyolysis

J KoreaN Soc CLIN ToxicoL / 21



LSS d=43talX\ M9 = Xl 122011

AT/ F FA FETHO2 YUT B F 677
o g o]lE = fulsl=gvl 34 = 3= 18909
o ol & F& 849 2.7%S 2A5 I}, o] F gl
=t & B4

2, 71t QFE 17401045} 041}7}
= tﬂ%l—‘%—% kA st om g dAE UrOlt—
37(18~82)AI . oF= &5 F WA7HA] &89 ARES
2(0.5~12) AIZE o] AL S=7F2 500(250~1500) mg ©]
Ath(Table 1), td 34} F AAE e = 5 9
AR, A28, AW 5ol Aol 9| A=
Aok 25 F Uld7A A3 AIZE L $kxte] o] A4

aefste] 147 2] oA S A HAIA oLt 2

et o7k A1 =gt

Table 2. Toxicologic symptomsin study patients
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Toxicities n=38(%)

Cardiac toxicity 19 (50.0%)
QTc prolongation (>450 ms, 470 ms) 8
Right axis deviation (terminal 40 ms) 7
ST or T- wave change 3
QRS widening (> 0.12 ms) 1

Neurologic toxicity 14 (36.8%)
Altered mentality 13
Seizure 1

Gl toxicity (nausea & vomiting) 2( 5.3%)

Metabolic toxicity 3( 7.9%)
Rhabdomyolysis 3
Metabolic acidosis 0
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o] & B JtH(p=0.023) (Table 4).
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Variable Cardiac toxicity (n=14) Non cardiac toxicity (n=4) p-vaue
Age (years) 37.5(18~82) 28.5 (250~500) 0.192
Sex (Male: Female) 311 0:4 1.000
Arrival time after ingestion (hour) 3.0(0.5~12.0) 0.83(0.5~1.0) 0.046*
Dose (mg) 500 (250~1500) 500 (250~500) 0.233
Incidence of co-ingestion (n=10, %) 8 (57.1%) 2 (50%) 1.000
Mean arteria pressure (mmHg) 97 (77~147) 88.0 (73~100) 0.277
Heart rate (rate/min) 101.5 (70~141) 121.5 (68~155) 0.645
Serum K (mEg/L ) 3.9(3.0~4.9) 3.75(3.5~3.9) 0.624

*p-value<0.05

Table 4. Incidence of cardiac toxicity according to the time interva of ED presentation after ingestion (p=0.023)

Arrival timeto ED

Cardiac toxicity (n=14, %)

Non Cardiac toxicity (n=4, %)

< 2 hour (n=8)
> 2 hour (n=10)

4 (50.0%)
10 (100%)

4 (50.0%)
0( 0%)

ED: Emergency department
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Fig. 1. Relationship between dose of ingestion and QTc (p=0.057).
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