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Severe metabolic acidosis due to intoxication

with diphenhydramine

Ryuta WATANABE”
Eisuke YOKOTA

Abstract

Diphenhydramine is one of the safest drugs
among histamine Hl-receptor antagonists. An
overdose of diphenhydramine induces severe
In addition, fatal acute poisoning

In this

complications.
due to diphenhydramine has occurred.
report, we discuss a patient with a reduced
consciousness level, confusion, and poor orienta-
tion and memory. The body temperature was
38.2 degrees C and systolic blood pressure was
176 mmHg. His heart rate was regular at 182
beats per minute, and the respiratory rate was 22
per minute. An electrocardiogram showed sinus
tachycardia. Analysis of arterial blood gas dem-
onstrated respiratory compensation of metabolic
acidosis. For the initial treatment, we performed
the intravenous infusion of lactated Ringer’s
acetate solution at 15 ml/kg/h, while 1 mEq/kg of
sodium bicarbonate was injected over 10 minutes.
After 90 minutes of hydration, acidosis was allevi-
ated. On day 3, the serum creatine kinase level
was elevated and he was diagnosed with rhabdo-
myolysis. The serum CK level gradually de-
creased. In general, ingestions above 1.0 g risk
causing severe symptoms, and our case took 1.25
g, leading to a life-threatening situation. Meta-

bolic acidosis is one of the most frequent
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complications due to diphenhydramine overdose.
Increased vascular permeability and vasodilation
could be induced by toxicities. From this case
report, we suggest the importance of rapid
circulation recovery. We should not overlook late
complications after recovery from the general

condition.
Introduction

Diphenhydramine is one of the safest
drugs among histamine Hl-receptor antago-
nists. Diphenhydramine named Drewell@,
containing diphenhydramine at 25mg per
tablet in Japan is effective for insomniaV.
Overdose of diphenhydramine induces gener-
alized convulsions, delirium, and involuntary
choreic movements®. In addition, fatal acute
poisoning due to diphenhydramine has oc-
curred not only in a child’ but also in a
Japanese adult”. The peak plasma concentra-
tion of diphenhydramine after a single 50-mg
oral intake was found to be 0.083 mg/L at 3
hours”. A fatal dose in adults was estimated
to be 20 to 40 mg/kg"” ¥, and a plasma con-

centration above 5 microg/mL?.
Case report

A 30-year-old man was transferred to the
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emergency department of Matsuyama Red Cross
Hospital at 4:55 PM on October 3, 2008. On
arrival, the patient showed a reduced conscious-
ness level, confusion, and poor orientation and
memory. The fluctuating mental state led to
poor communication with the patient. There was
no pallor, jaundice, or cyanosis. He showed signs
of tachypnea (respiratory rate, 22 breaths/min-
ute). Physical examinations showed that the
body temperature was 38.2 degrees C, systolic
blood pressure was 176 mmHg, diastolic blood
pressure was 87 mmHg, heart rate was regular at
182 beats per minute, respiratory rate was 30 per
minute, and SpO2 was 98% in room air. An
electrocardiogram showed sinus tachycardia with
a QTc interval of 431 ms (Fig.1). Echocardiogra-
phy showed no abnormality of kinetic wall motion
of the left ventricle. Analysis of arterial blood gas
demonstrated respiratory compensation of meta-
bolic acidosis (Table 1). The serum anion gap was
elevated to 41.3mmol/L. A urine toxicology
screen was used to measure phencyclidine, barbi-
turates, amphetamine, cocaine metabolites, tricy-

clic antidepressants, opiates, marijuana metabo-

Fig.1 Electrocardiogram on admission showed sinus

tachycardia.
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lites, and benzodiazepines, but all were negative
(Triage DOA, Biosite Diagnostics, San Diego, CA
in USA). The results of the blood chemistry
examinations are shown in Table 1. A diagnosis
of circulatory collapse and metabolic acidosis was
made. For the initial treatment, we performed
the intravenous infusion of lactated Ringer’s
acetate solution at 15ml/kg/h, while 60 mEq (1
mEq/kg) of sodium bicarbonate was injected over
10 minutes. After 90 minutes of hydration, blood
gas analysis revealed pH 7.395, pCOZ2: 29.2
mmHg, PO2: 104.5mmHg, BE : — 5.8 mmol /L.
Diazepam (2 mg) was administered intravenously
2 times for sedation due to irritability, which was
ineffective. The patient deteriorated into involun-
tary choreic movements. At 7:40 PM, he en-
tered the intensive care unit and was endotra-
cheally intubated under sedation. He was kept
on hydration with crystalloid at 100 ml/hr. About
12 hours later, we discontinued the sedative
drugs. We then confirmed that his consciousness

had recovered and his endotracheal tube was

Table 1 Laboratory data on admission

Peripheral blood count Blood chemistry

WBGC 16250 p! T-P 91 g/dl
RBG 527 x10%/ p1 T-bil 1 mg/dl
Hb 175 g/dl AST 36 U/
Ht 513 % ALT 65 U/
MCV 97.3 fl LDH 284 U/
Platelet ~ 33.6 x10% ul ALP 261 U/
Coagulation Ay 68 U/
PT 13 sec CPK 219 U/
PT% 819 % BUN 64 mg/dl
aPTT 275 sec Cr 0.87 mg/dl
Arterial blood gas Na 146 mEqg/I
PH 7.039 K 39 mEg/l
PaC02 25.2 mmHg Cl 102 mEaq/l
PaD2 101 mmHg Glu 111 mg/dl
HCO3 6.6 mEag/l CRP 011 mg/dl
BE -22.6 mEq/|

Sa02 955 %
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Fig.2 The clinical course was shown. After recov-
ery from unconsciousness, the serum CK level
gradually elevated. He was administered hy-
dration daily and the CK began to fall.

removed. A family member found out a lot of
empty medication boxes of Drewell® tablets. He
had a history of insomnia during the past week.
Although the recommended daily dose of
Drewell® for adults is 2 tablets per day, he took
50 tablets on that day at around 3:00 PM. He
had no history of abusing other drugs or alcohol.
He felt myalgia of the extremities. The serum
creatine kinase value was elevated to 1,502 U/L
(Fig.2). On day 3 after hospitalization, the se-
rum creatine kinase level was 3,102 U/L, aldolase
level was 18.2 U/L, and myoglobin level was 110
ng/mL. He was diagnosed with rhabdomyolysis,
and was administered hydration using lactated
Ringer’s solution (1,000 mL) daily to protect the
kidneys. On day 5 after hospitalization, the cre-
atine kinase value peaked at 3,687 U/L, aldolase
level to 27.2U/L, and the myoglobin level was
240 ng/ml. Two days later, creatine kinase
began to fall, and all data had normalized two

weeks later.
Discussion

This case showed severe symptoms of
diphenhydramine overdose. In general, inges-
tions above 1.0 g risk causing severe symptoms”,
and our case took 1.25g, leading to a life-

threatening situation. Metabolic acidosis is one of

o7

the most frequent complications due to diphenhy-
dramine overdose. One reason is that the distur-
bances of consciousness and generalized convul-
sions lead to circulation failure as a result of
increased lactate production. Increased vascular
permeability and vasodilation could be induced by
the complete blockade of histamine Hl-receptors
leading to HZ2-receptor stimulation due to the
massive release of histamine®. Dinordiphenhy-
dramine, one of the metabolites of diphenhy-
dramine, is chemically similar to histamine. The
metabolites of diphenhydramine could also pro-
mote vascular permeability and vasodilation?.
The abnormal electrocardiogram is caused mainly
by the inhibition of fast sodium channels”. Over
half of the cases of diphenhydramine overdose
showed tachycardia”. Further, prominent vascu-
lar permeability and vasodilation have led to
intravascular collapse and circulation failure,
which is also the cause of metabolic acidosis.
Owing to these mechanisms, our patient devel-
oped hyperdynamic heart kinetics to compensate
for changes in the circulation. From this case
report, we suggest the importance of rapid
circulation recovery. Our case underwent the
rapid infusion of crystalloid fluids with sodium
bicarbonate while monitoring the heart kinetics.
In general, crystalloids are preferred for fluid
resuscitation in critically-ill patients®. There was
a diphenhydramine toxic case reported, who was
successfully managed with infusion therapy”. In
addition, one of the complications of an diphenhy-
dramine overdose was revealed to be severe
rhabdomyolysis, which could also be lethal”. Our
case also showed rhabdomyolysis which pro-
gressed slowly. Hence, we should not overlook
this type of late complication after recovery of the

general condition.
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SEBIE 30 RS, RERRBE S TRUASI RS, JCS100, K, B ORI &S S b, KR 38. 2
BE, IMLE 176/87 mmHg, /0% 182/min, W% 22/min TH o7z, FLWAHMET v F—2 2 %
2L Tw/. JEKIZ Diphenhydramine ® KEARH & FIBH L 72, B B IHI@SNE TR 2 47\ I BRE)
EHFELENT, TP EEEECATEDN 720, ICU 12 THEMHH M2 N TIPS % fidr L7z,
BHPAE L, EiREBEHL 257, BT CPKED LA 454 5 1172, Diphenhydramine @ K&k
A, REFTHOND LI, BERLNVORE, BRENICL2FLWREIET ¥ P2 X L8
PR, RBERGES), & L CHRUREZ A0F L, LISUITEIER & 2 5. B2k & ha o i
WA LoD, WEREHRE L CTRBRENISSL L TO S LEDX D 5. HERUTH G & o 72 A
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