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ABSTRACT
Diphenhydramine is a widely available, over-the-counter medication used for allergies and as
a sleeping aid. When used in prescription doses, it is generally safe.

Overdose of the medication has been associated with dangerous and life-threatening out-
comes. Our case describes diphenhydramine toxicity manifesting with two rare but potentially

life-threatening complications, rhabdomyolysis, and QT prolongation. Laboratory testing
for diphenhydramine levels are not widely available. We recommend a high degree of
suspicion for these complications when evaluating patients with diphenhydramine overdose,
to adequately manage and prevent untoward outcomes.
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1. Introduction

Diphenhydramine is a commonly used and widely
available over the counter antihistaminic drug, used
for allergic reactions as a compound in cold medicines,
and as a sleeping aid [1,2]. Pharmacologically, this is
a first-generation H1 Antihistaminic agent belonging to
the ethanolamine subclass. Its anti-inflammatory and
anti-allergic actions are mediated by blocking off mast
cell and basophil derived histamine on target tissues
while the sedative effect is thought to be related to its
anticholinergic action [3]. Diphenhydramine overdose
commonly manifests as anticholinergic toxicity;
However, high doses of diphenhydramine ingestion
have been associated with interventricular conduction
delay [4]. A less reported manifestation of diphenhy-
dramine overdose is rhabdomyolysis [5]. Here we
report a case of diphenhydramine overdose, manifest-
ing with both of these rare side effects.

2. Case presentation

A 53-year-old female with a history of prior psychia-
tric hospitalization for suicidal ideation was brought
to the emergency department, after being found con-
fused, and wandering in a field. She was found to
have two bags of diphenhydramine with her. The
patient was not a reliable historian and on question-
ing initially admitted to taking the pills in an attempt
to sleep.

On presentation to the emergency department, she
was agitated and confused. On arrival, she was regis-
tered to have a temperature of 100.1 F, blood pressure
of 188/111 mmHg, pulse rate of 129 beats/min, and

a respiratory rate of 20/min with oxygen saturation of
96% on room air.

On initial physical examination the patient
appeared flushed, pupils had mydriasis, bilaterally
dilated up to approximately 9 millimeters, and was
non-reactive to light. Mucous membranes were dry,
lungs were clear to auscultation. An abdominal exam-
ination revealed sluggish bowel sounds, neurological
examination was not suggestive of focal neurological
deficits. No evidence of trauma was identified. Signs,
symptoms and physical examination on presentation,
were consistent with anticholinergic toxicity.

Initial laboratory studies showed her to have WBC
of 19.5 (RI 4.0–12.0 K/UL) with predominant neu-
trophils, hemoglobin 14.8 (RI 12.0–16.0 G/DL), BUN
was 11 (RI 0–23 MG/DL), creatinine was 0.88(RI
0.00–1.11 MG/DL) sodium was 139 (RI 135–145
MEQ/L), potassium was 2.7 (RI 3.5–5.1 MEQ/L),
AST 123 (RI 5–34 U/L), ALT 40 (RI 0–55 U/L),
bicarbonate 19 (RI 20–31 MEQ/L), magnesium 2.5 (RI
1.6–2.6 MG/DL), calcium 10.3 (RI 8.4–10.2 MG/DL),
albumin 4.8 (RI 3.3–4.7 MG/DL), phosphorus 1.4 (RI
2.3–4.7 MG/DL), TSH 1.058 (RI 0.350–5.50 UIU/ML).
Cardiac troponin was found to be elevated at 0.32 (RI
<0.10 ng/ml). Investigations that followed included
urine toxicology, which was negative for
Amphetamine, Benzodiazepine, Barbiturate, Cocaine,
Opiates, Phencyclidine, Methadone, Propoxyphene,
and Cannabinoids. Urinalysis revealed her to have
hematuria, proteinuria of 100 MG/DL, urine ketone
20 MG/DL. Computerized tomography of the head
revealed no acute intracranial abnormalities. Creatine
Kinase levels were elevated at 17,274 U/L (normal
29–168), CK-MB 38.9 NG/ML (RI 5 to 25 IU/L).
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Arterial blood gas on initial presentation showed
pH 7.37, PaCo2 37.9, HCO3 21.7, Lactate 3.61, PO2
32.4. An Electrocardiogram obtained on presentation
showed shows sinus rhythm at a rate of 99 beats/min
with a QTC interval of 487 ms. Aggressive hydration
with 0.9% normal saline was initiated. Over the next
few hours, serial electrocardiograms showed develop-
ment of a right bundle block with significant QTC
interval prolongation, of 765 ms.

The patient was transferred to the Intensive care
unit to monitor for deterioration. Given the patient’s
prolonged QTC interval and the rhabdomyolysis,
sodium bicarbonate infusion was initiated.
Transthoracic echocardiogram was done suggesting
a normal left ventricular function, with no structural
or wall motion abnormalities. Decremental QTC
intervals were seen on serial electrocardiograms.

There was an improvement in her mental status and
stabilization of vital signs with supportive care and
hydration. Creatinine kinase levels (CK), however con-
tinued to rise and peaked at 32,343 (29–168 U/L) by day
2 of her hospitalization. Thereafter, a declining trend in
serum creatine kinase levels was seen with aggressive
hydration. No renal compromise was observed. Serum
creatine kinase at discharge was 211 U/L.

The patient was evaluated by psychiatry. She con-
fessed to having overdosed on the medication to
harm herself, she was started on antidepressant med-
ications and was admitted to inpatient psychiatric
facility for suicidal ideation.

3. Discussion

Diphenhydramine is an inverse histamine receptor
antagonist, which binds to the H1 receptor to decrease
the level of receptor’s basal activity. It acts as competi-
tive antagonists at muscarinic acetylcholine receptors
and as antagonists at serotonin receptors [3].

Diphenhydramine may cross the blood-brain bar-
rier and cause anticholinergic symptoms including
delusions, psychosis, agitations and rarely seizures.
Peripheral effects of the anticholinergic toxidrome
manifest as mydriasis, cutaneous vasodilation,
hyperthermia, tachycardia, anhidrosis, gastrointest-
inal dysmotility, and urinary retention. Our patient’s
initial presentation was consistent with anticholiner-
gic toxicity associated with the diphenhydramine
overdose. Overdose may manifest as prolonged
QTC with wide complex tachycardia [4], and signifi-
cant rhabdomyolysis, but these adverse effects occur-
ring concurrently have rarely been reported in the
literature.

The arrhythmogenicity of antihistamines at
supratherapeutic doses may be related to parasympa-
thetic blockade and its effect on potassium channels
[6], and sodium channels similar to Class 1 antiar-
rhythmics [3].

A retrospective study evaluated the electrocardio-
graphic abnormalities in 126 patients with diphenhy-
dramine overdose. The majority of cases reported
greater-than 500 mg of DPH ingestion, with signifi-
cant prolongation corrected QT intervals when com-
pared to the control population. No cases of Torsade
de Pointes were noted in the study, with DPH related
tachycardia and reverse use dependence of ionic
channels proposed to have prohibited QTC prolonga-
tion progressing to torsades [6]. Pratt et al, however
in their observational cohort evaluation did report
two cases of Torsades de Pointes associated with
diphenhydramine use [7]. Husain et al also described
QTC prolongation and non-sustained polymorphic
tachycardia in a patient overdosing on diphenhydra-
mine [8]. Other electrocardiographic manifestations
reported in the literature include the right bundle
branch block and QTC prolongation similar to seen
in our case and atrioventricular blockade [9].

A rare side effect of diphenhydramine overdose is
rhabdomyolysis. The exact mechanism of rhabdo-
myolysis remains unclear. However, it has been pos-
tulated that antihistamine may cause direct injury to
the muscle. Damage to the sarcolemma may lead to
extravasation of intracellular contents, and thus
increasing sodium into the cell. High intracellular
sodium levels activate the energy-dependent
sodium/potassium ATPase, depleting ATM and con-
tributing to cell injury. Another mechanism pro-
posed, is the increase in intracellular sodium, which
leads to an increase in intracellular calcium, thus
activating proteolytic enzymes and cell injury [10].

Our patients CK levels peaked at 32,343 U/L (29–
168 U/L), which to our knowledge this is the highest CK
levels reported in literature associated with diphenhy-
dramine induced rhabdomyolysis. Compounding fac-
tors that may potentiate rhabdomyolysis in cases of
toxicity include seizures, hypoxia, immobilization, and
compartment syndrome. However, in our case and
other reported literature, these factors did not seem to
be implicated [5].

Acute kidney injury is a potential complication of
rhabdomyolysis. Aggressive repletion of fluids has
been established as the main intervention to prevent
kidney injury in rhabdomyolysis, the composition of
the fluid used, and the rate of administration remains
debatable. A study comparing Ringer’s lactate with
normal saline in rhabdomyolysis associated with
another first-generation antihistamine, doxylamine
demonstrated no difference in time interval to the
normalization of CK levels [11].

The recommended therapy for anticholinergic toxi-
drome is mainly supportive. Benzodiazepines can be
used to treat agitation and seizures. Physostigmine
may be utilized in patients manifesting peripheral and
central anticholinergic toxicity [12]. Dexmedetomidine
has also been reported to be utilized in addition to
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benzodiazepines for agitation [13]. Interestingly
Donepezil, a centrally acting acetylcholinesterase inhi-
bitor has also been used with success to manage symp-
toms of diphenhydramine overdose in the
unavailability of physostigmine [14].

As in our case, hypertonic sodium bicarbonate
infusion has been used to counter cardiotoxicity in
DPH overdose. The mechanism seems to be based on
increasing the plasma sodium ion concentration via
increasing the sodium gradient across the affected
channels. Also, sodium bicarbonate increases the
serum pH, and may reduce active metabolites bind-
ing to channels.

A novel approach is use of intravenous lipid emul-
sion therapy in patients with diphenhydramine poi-
soning, not responding to sodium bicarbonate. The
lipid emulsion acts as a ‘lipid sink’ for the lipophilic
diphenhydramine molecules, reducing sodium chan-
nel blockade and relieving the conduction delay
[15,16]. Our patient received bicarbonate infusion
with decremental QTC intervals. Vigorous hydration
was employed, and despite the massive rhabdomyo-
lysis, she did not develop renal compromise.

4. Conclusion

Our case highlights two uncommon, concomitant
complications of diphenhydramine toxicity. DPH
continues to be commonly used, easily available
over the counter medication. Overdose has the poten-
tial to cause harm with deadly outcomes. New anti-
histamines with a better side effect profile be used.
Laboratory testing for serum diphenhydramine levels
are not widely commercially available. We recom-
mend a high level of suspicion in cases of overdose,
monitoring for arrhythmias and rhabdomyolysis, two
potentially life-threatening complications.
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