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Abstract

Severe cardiac adverse effects are often related to intravenous phenytoin overdose.
However, there is no reported cardiotoxicity resulting from oral overdose of phenytoin.
We report a patient with post-traumatic epilepsy who received oral phenytoin for five
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months and developed life-threatening junctional bradycardia, with his serum phenytoin
level reaching up to 91ug/mL. The patient was successfully treated with temporary
transvenous pacemaker implantation for his severe bradycardia and hypotension. To
our knowledge, our patient had the most serious cardiovascular toxicity ever reported
with chronic oral phenytoin overdose. From emergency department (ED) physician’s
perspective, when a patient with dysrhythmias and cardiovascular collapse is presented
to the ED, severe phenytoin overdose should be considered in patients on oral phenytoin

with hyperbilirubinemia, hypoalbuminemia, and severe electrolyte imbalance.
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Introduction

Phenytoin is one of the most commonly used antiepileptic
drugs (AED). However it has a narrow therapeutic
range, requiring therapeutic drug monitoring to
assess compliance and evaluate the response to
therapy. ™ Toxicity produces predominantly neurologic
dysfunction. Reported severe cardiac adverse effects of
phenytoin overdose are usually related to intravenous
administration.**' Oral phenytoin overdoses in adults are
rarely life threatening and seldom give rise to neurologic
complications resulting in fatalities.*”! We report a
hemodynamically unstable patient who presented to
the emergency department (ED) with severe junctional
bradycardia related to a oral phenytoin overdose.

Case Report

A 35-year-old male with a history of traumatic
intracranial hemorrhage complicated by post-traumatic
epilepsy and vegetative state was brought to our ED
from a nursing home for bradycardia and low blood
pressure. Apart from seizures he was diagnosed to have
pulmonary tuberculosis and was on antituberculous
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medication for the last four months. The patient had been
placed on phenytoin 200mg twice a day for recurrent
seizures about 5 months before his current presentation.

On arrival, the patient’s vital signs were: Body temperature
36.2°C, blood pressure 87/75mm Hg, pulse 35 per minute,
and respiratory rate 20 breaths per minute. Random blood
glucose was 144 mg/dL. Physical examinations revealed
a chronic bedridden man with limb contracture and
vegetative status. There was withdrawal to deep pain.
Mucous membranes were dry. The electrocardiogram
(ECG) revealed a junctional bradycardia with a rate
of 35 per minute [Figure 1]. Laboratory evaluation
revealed a normal blood count (CBC), creatinine,
magnesium, calcium, and troponin-1 levels. His other
laboratory data was: Sodium level 121 mEq/L, potassium
5.4mEq/L, aspartate aminotransferase 140U/L, alanine
aminotransferase 113U/L, total bilirubin 2.9mg/dL,
and albumin 2.3g/dL. The initial phenytoin level was
91pg/mL.

A temporary transcutaneous pacemaker was initially
implanted when fluid resuscitation, intravenous atropine
(1 mg) and dopamine infusion failed to correct blood
pressure and junctional bradycardia. Three hours later,
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Figure 1: The electrocardiogram (ECG) revealed a junctional bradycardia
at a rate of 35 bpm

in a second attempt, a temporary transvenous pacemaker
was implanted. The patient was admitted to the intensive
care unit. With potassium-removing resin his potassium
level decreased to 4.8 mEq/L and sodium level reached
127 mEq/L after 0.9% normal saline infusion over
10 hours. Follow-up monitoring of phenytoin levels
showed gradual decline [Table 1]. ECG improved
to normal sinus rhythm three days later, when the
patient’s phenytoin level decreased to 67.3 pg/mL and
no more bradycardia was noted. Anti-TB medications
were discontinued on admission and the bilirubin level
improved to 1.6 mg/dL before discharge. The pacemaker
was removed, and the patient was discharged 14 days
later in the same baseline vegetative state.

Discussion

The toxic effects of phenytoin depend on the route and
duration of exposure, the dosage, as well as genetic
mutations in the cytochrome P450 (CYP) enzyme.®
Intravenous phenytoin can cause cardiac arrhythmias,
hypotension, and cardiovascular collapse even when
infused at the recommended rate.**! Hypotension often
results from a combination of factors: Direct myocardial
depression, reduction in cardiac output and peripheral
vasodilation.”!

Hyponatremia may play an important role in the
development of bradycardia, however, isolated
hyponatremia does not result in consistent effects on the
patient’s ECG."! Phenytoin can inhibit cardiac sodium
channels”*'% and inhibit phase 0 inward intracellular
sodium currents which results in slowing of conduction
and widening of the QRS complex. This indicates
hyponatremia may contribute to the effect on conduction
disturbance or abnormal automaticity with severe
phenytoin overdose. Patients with impaired or decreased
protein-binding capacity can develop symptoms at
total phenytoin concentrations within the therapeutic
range. Our patient in addition had hyperbilirubinemia
and hypoalbuminemia which might be contributing

Table 1: Serum phenytoin level and the elimination condition
Day 0 3 6 9 1 13

Serum phenytoin level (ug/mL) 91 673 595 368 213 265
Elimination rate (mg/kg/day) 1286 1203 11.77 11.03 847 1.96

factors for the phenytoin toxicity. In addition he was also
on anti-TB agents, drug interaction is another important
factor that can enhance the toxicity of phenytoin.M
Several of these mechanisms might have contributed
for the development of cardiac arrhythmia in our case.
The improvements in arrhythmia in our case coincided
with the improvement of metabolic derangement and
discontinued anti-TB medications.

Phenytoin overdoses are usually detected early when
patients develop ataxic gaits, nystagmus, and mental
status changes. However, our patient was in a vegetative
status, therefore, it is difficult to detect these changes. As
a result, his caregiver continued his phenytoin regimen
until he was brought to our ED with low blood pressure
and severe bradycardia. One study had demonstrated
that 44 patients admitted with oral phenytoin overdose
with serum concentrations as high as 75 pg/mL did not
experience any significant cardiovascular arrhythmias or
complications."! Phenytoin level in our case was higher
than the reported series of patients with oral phenytoin
toxicity, which may explain the arrhythmia. Charcoal
hemoperfusion is reported to be effective in cases
when serial serum levels are increasing or persistently
elevated.l'? In our case, charcoal hemoperfusion
was at high risk because of the patient’s unstable
hemodynamic status. Implantation of a temporary
transvenous pacemaker is the standard treatment as
for the Advanced Cardiovascular Life Support (ACLS)
guidelines for severe junctional bradycardia in the ED
and it successfully achieved hemodynamic stability
before his ECG confirmed a normal sinus rhythm.

This case may remind clinicians that severe cardiotoxicity
due to chronic oral phenytoin overdose is possible when
the serum phenytoin accumulates to an extremely high
level and presence of predisposing factors that can
enhance the toxicity.
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