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Abstract

Calcium channel blocker overdose is usually very fatal and challeng-
ing to manage. The patients are usually asymptomatic on admission,
but deteriorate very rapidly. Currently, there is no specific antidote,
and the treatment is supportive requiring high level of critical care,
and may necessitate extracorporeal membrane oxygenation. The use
of high-dose insulin is reported to help stabilize the blood pressure
and wean off inotropes. The recommendations for supportive treat-
ment in patients with calcium channel blocker overdose are based
upon low-quality evidence reports including case series and animal
studies. We present the case of a 55-year-old male with a history of
atrial fibrillation who was admitted to the hospital 30 min after inten-
tionally ingesting 80 tablets of 180 mg extended release verapamil.
On admission, the patient was asymptomatic, but electrocardiogram
(ECG) showed a complete heart block which necessitated a transcuta-
neous pacing, followed by transvenous pacemaker placement. Rapid
deterioration of the patient’s hemodynamic status led to the patient
getting intubated and was started on pressors as well as high-dose
insulin. Despite all the aggressive measures, the patient died in less
than 24 h after being admitted. We report this case to provide a brief
review of the treatment options available at this time, because to date,
there is no specific antidote for such overdose, and it remains very
fatal despite the amount of supportive care provided.
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Introduction

Calcium channel blocker overdose is very fatal and challenging
to manage with a mortality of approximately 38% [1]. Accord-
ing to the latest 2019 National Poison Data System (NPDS) An-
nual Report published by The American Association of Poison

Manuscript submitted July 30, 2021, accepted August 13, 2021
Published online August 25, 2021

aRichmond University Medical Center, Staten Island, NY, USA
bCorresponding Author: Francis Atemnkeng, Richmond University Medical

Center, Staten Island, NY, USA. Email: fatemnkeng@rumcsi.org

doi: https://doi.org/10.14740/jmc3763

Control Centers, calcium channel blockers, alone or in com-
bination with other substances, are listed as the sixth leading
cause of fatal drug-related toxicities [2]. Patients may present
to the hospital asymptomatic, but deteriorate very rapidly. In-
gesting more than 5 - 10 times the usual dose may lead to signs
and symptoms such as drowsiness, hypotension, bradycardia
and respiratory and heart failures [3]. Currently, there is no
antidote for calcium channel blocker overdose, and treatment
options are supported by very low-quality evidence including
case series and animal studies [4-6]. The treatment is usually
supportive and options include gastric lavage, intravenous (IV)
calcium, glucagon, catecholamines, and high-dose insulin. Pa-
tients might also get severe heart blocks requiring transvenous
pacemaker. For severely poisoned patients, extracorporeal
membrane oxygenation (ECMO) may be a necessity if availa-
ble in the hospital [7-10]. We present a fatal case of massive, in-
tentional sustained-release verapamil overdose despite optimal
supportive treatment. This case highlights the quick deteriora-
tion of such patients, the lack of potential reversal of outcomes,
and the need for novel treatments such as antidotes.

Case Report

Investigations

A 55-year-old male with a history of hypertension, atrial fi-
brillation, chronic obstructive pulmonary disease (COPD),
obstructive sleep apnea, major depressive disorder, pulmo-
nary embolism and upper gastrointestinal bleed presented to
the emergency department (ED) 30 min after he intentionally
ingested 80 tablets of 180 mg sustained-release verapamil. At
the time of presentation, the patient endorsed suicidal ideation,
headache, dizziness and mild shortness of breath. He denied
chest pain, palpitations, abdominal pain, nausea and vomiting.
When the patient arrived in the ED, he was alert and oriented to
person, place and time, and in no apparent distress. His blood
pressure was 126/80 mm Hg, with a heart rate of 93 beats/min
(bpm). The lungs were clear to auscultation bilaterally, heart
sounds were regular with no murmurs.

Diagnosis

Electrocardiogram (ECG) showed a third degree heart block
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Figure 1. ECG when patient arrived in the emergency department. It showed atrioventricular dissociation with accelerated
junctional rhythm with occasional premature ventricular complexes. P waves (red arrows) were not in accordance with QRS

complexes (yellow arrows). ECG: electrocardiogram.

with narrow complex ventricular escape rhythm (Fig. 1); chest
X-ray was unremarkable. Laboratory studies on admission
showed a blood glucose of 172 mg/dL, corrected calcium of
9.2 mg/dL, hypomagnesemia (1.6 mg/dL) and low-normal lev-
els of potassium (3.6 mmol/L).

Treatment

An urgent cardiology consult was called, and the patient was
immediately placed on telemetry monitoring while a transcuta-
neous pacemaker along with a trial of atropine were attempted
without resolution of the heart block. The patient was adminis-
tered IV fluids and electrolyte repletion. An immediate consult
was placed with the Regional Poison Control Center as well,
and they recommended 50 g of activated charcoal which was
administered, and to start whole bowel irrigation with polyeth-
ylene glycol.

In the meantime, the patient was transferred to the cardiac
intensive care unit (CCU) and was started on IV calcium glu-
conate. About 1 h after the patient was transferred to CCU, he
quickly became hypotensive and bradycardic with a respira-
tory rate in the 40s and an oxygen saturation level of 92% on
4 L of oxygen through nasal cannula. Due to his inability to
protect his airway, the decision was made to intubate the pa-
tient. A right internal jugular vein transvenous pacemaker was
placed, as well as a left internal jugular vein central line for IV
access; and he was started on norepinephrine and dopamine
drips. For more optimal blood pressure control, an arterial line
was placed.

A repeat finger stick blood glucose was 275 mg/dL, most
likely due to the verapamil overdose. The patient was started
on insulin with a loading dose of 1 U/kg, with a total of 172
units given as IV push, followed by a continuous drip at a dose
of 0.5 U/kg/h, with a total of 86 U/h (see blood glucose meas-
urements in Fig. 2).
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Despite receiving norepinephrine at a rate of 40 pg/min
and dopamine at a rate of 20 pg/kg/min, the patient’s mean
arterial pressure was persistently less than 65 mm Hg; thus
vasopressin drip was added at a rate of 0.03 units/min (see
blood pressure measurements in Fig. 3). The oxygen saturation
recorded was ranging between 70% and 80% on assist-control
mode of ventilation set at rate of 18 breaths/min, tidal volume
of 500 mL/breath, fraction of inspired oxygen (FiO,) of 100%
and a positive end-expiratory pressure (PEEP) of 10 cm H,0.

Follow-up and outcomes

The patient was considered for ECMO at a nearby specialized
center but he was deemed as a poor candidate due to being
very unstable for transfer. Bedside echocardiography was per-
formed, which showed adequate ejection fraction and no obvi-
ous regional wall motion abnormalities. His refractory shock
was consistently unchanged despite addition of phenylephrine
and the patient subsequently sustained cardiopulmonary arrest
after about 22 h since admission, without return of spontane-
ous circulation.

Discussion

The potential toxicity of calcium channel blockers is often un-
derappreciated, and currently, there are no antidotes present.
The non-dihydropyridine group such as verapamil selectively
blocks the L-type calcium channels in the myocardium, which
are responsible for myocardial contractility, vascular smooth
muscle contraction, as well as conducting and pacemaker
cells [11]. Verapamil toxicity will therefore cause peripheral
vasodilation, decreased cardiac contractility and bradycardia.
Our patient who ingested a massive dose of verapamil (14,400
mg) subsequently became hypotensive due to the decreased
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Figure 2. Evolution of blood glucose during admission and after starting high dose insulin.

contractility and the vasodilatory effects of the medication, as
well as developing an atrioventricular dissociation as seen on
the ECG. Verapamil is highly protein bound, with clearance
through the liver. The extended release form, as consumed by
our patient prolongs the effects and renders the absorption un-
predictable due to its high volume of distribution. Most of the
time, the patients are usually asymptomatic on arrival, but can
deteriorate very rapidly, therefore requiring frequent reassess-
ment.

Presently, there is no antidote for calcium channel blocker
overdose, and current treatment options are based upon lim-
ited evidence from case series and animal studies [4]. These
treatment options are mainly supportive, until the medication
reaches a safe level in the blood stream. The first step to treat-
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ment is to consult a poison control center and report the case.
Orogastric lavage is usually recommended in patients who
present within 1 - 2 h following ingestion of greater than 5 -
10 times the standard dose. Activated charcoal should also be
administered regardless if the patients are asymptomatic. Our
patient, who initially did not have any symptoms, received ac-
tivated charcoal and whole bowel irrigation as recommended
by poison control. The presence of atrioventricular dissocia-
tion with ventricular escape rhythm present on the ECG upon
admission probably represented the possibility that a large
quantity of the verapamil had already been absorbed, or the
patient had ingested it longer than the 30 min prior, contrary to
which he informed us. Despite the activated charcoal and the
continuous bowel irrigation, our patient deteriorated rapidly
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Figure 3. Evolution of blood pressure during the course of admission.
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and became hypotensive, bradycardic and developed respira-
tory failure which required intubation, transvenous pacemaker
placement and the use of vasopressors.

Patients who develop severe symptoms require simulta-
neous interventions including stabilization of airway, IV bo-
luses of isotonic crystalloid, IV calcium, glucagon, high-dose
insulin and glucose, vasopressors, and sometimes ECMO as
last resort [6]. The choice of vasopressors will require a direct-
acting agent with positive inotropy, chronotropy and vasocon-
strictive effects such as norepinephrine, and to be titrated up-
wards with a goal mean arterial blood pressure of 65 mm Hg or
higher. Despite initiating these treatment options on our patient
as well as starting norepinephrine, a dose of 40 pg/min did not
raise the mean arterial pressure above 65 mm Hg, so dopamine
was added. The use of high-dose insulin has also been shown
to have positive inotropic effects in animal models and case
reports [8]. Despite starting our patient on high-dose insulin
therapy, the patient still had refractory hypotension, leading to
the addition of a third vasopressor and eventually a fourth. At-
tempts were made to transfer the patient to a center capable of
performing ECMO, but due to the patient being very unstable,
the transfer could not be initiated. The dangerous combination
of hypotension and bradycardia can be profound and refrac-
tory, even to maximal treatment. Despite all the therapeutic
interventions, the patient died in less than 24 h of admission.
This case highlights the fatality of calcium channel blocker
overdose and the lack of an antidote, with treatment options
based upon case series and animal studies.

Conclusions

Calcium channel blocker overdose is very fatal with a mortal-
ity of 38%, and symptoms can be refractory despite maximal
treatment. Currently, there is no antidote and treatment options
are based upon weak evidence from case series and animal
studies. Further research is needed to obtain a cure, and to ac-
quire stronger evidence for supportive treatment options.
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