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CASE REPORT

a fact that is often underappreciated. In 
2002, 9,500 cases of CCB poisoning were 
reported to poison centers in the United 
States.1 CCBs constitute the leading form 
of cardiovascular drug overdose and have 
been implicated in up to 48% of deaths 
caused by such overdose.2 

Dihydropyridine CCB toxicity is 
caused by arterial vasodilation with reflex 
tachycardia, and nondihydropyridine CCB 
toxicity is caused by peripheral vasodila-
tion, bradycardia, and decreased cardiac 
inotropy.3 The profound hypotension and 
end-organ ischemia resulting from severe 
overdose can cause complications such as 
stroke, seizure, myocardial infarction, renal 
failure, bowel ischemia, and acute respira-
tory distress syndrome (ARDS).4

CASE REPORT
A 44-year-old previously healthy, ambulatory woman presented 
to the emergency department having taken 60 tablets of 125 mg 
extended-release verapamil and 90 tablets of 0.25 mg clonaz-
epam with the intent to commit suicide. Her past medical history 
included major depressive disorder with previous suicide attempts 
via intentional ingestion, migraine headaches with aura, and rest-
less leg syndrome. She was taking verapamil for migraine preven-
tion and clonazepam for symptomatic relief from restless leg syn-
drome; the number of pills she took in attempt to overdose was 
provided via self-report.

At presentation, the patient was hypotensive and bradycardic 
with slurred speech and an altered mental state. Physical exami-
nation revealed a sedated female with a blood pressure of 80/40, 
heart rate of 46, respiratory rate of 16 and initial Glasgow Coma 
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ABSTRACT

Introduction: Calcium channel blockers (CCBs) are commonly used but have the potential to 
cause substantial toxicity. One such underreported toxicity of CCB use is the development of 
acute respiratory distress syndrome (ARDS).

Case Presentation: A 44-year-old previously healthy woman presented to the emergency depart-
ment (ED) having taken 60 tablets of 125 mg extended-release verapamil and 90 tablets of 0.25 
mg clonazepam with the intent to commit suicide. On presentation to the ED, she was sedated 
and intubated for airway protection. She received aggressive medical resuscitation and was 
ventilated using low tidal volume mechanical ventilation. The hospital course was complicated 
by worsening hypoxia and a chest x-ray demonstrating bilateral patchy geographic areas of 
airspace opacities consistent with ARDS. On day 5 of hospitalization, the patient’s clinical status 
improved significantly, and she was subsequently weaned off vasopressors and extubated.

Discussion: CCB toxicity can result in profound hypotension, shock, bradycardia, and conduction 
blocks, as well as hyperglycemia, acidosis and acute kidney injury, and ARDS. It is important for 
clinicians to understand the signs and symptoms of CCB toxicity, as well as how to treat it.

INTRODUCTION 
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Calcium channel blockers (CCBs) are classified into 2 categories: 
dihydropyridine (amlodipine, nifedipine, felodipine) and nondi-
hydropyridine (verapamil, diltiazem). Dihydropyridine CCBs act 
on L-type channels on the vasculature, whereas nondihydropyri-
dine CCBs act on those on the myocardium. These drugs are com-
monly used and have the potential to cause substantial toxicity, 
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Score of 12/15 (E3, V4, M5). Her pulse was slow and regular 
without S3 or S4 gallop. Systemic examination of the cardiore-
spiratory system was unremarkable; she had no new or changed 
murmurs, and her lungs were clear to auscultation.

The patient was emergently sedated and intubated for airway 
protection. Poison control was urgently consulted, and their rec-
ommendations were followed. Aggressive fluid resuscitation was 
followed by multiple doses of calcium chloride, calcium gluco-
nate, and atropine. Additionally, insulin and dextrose, glucagon, 
and lipid emulsion therapy were used to combat CCB overdose. 
Vasopressor support comprised of epinephrine, norepinephrine, 
and dopamine was used to overcome resistant hypotension, and a 
temporary transvenous pacemaker was placed due to unstable bra-
dycardia. The patient was mechanically ventilated with low tidal 
volume ventilation and permissive hypercapnia; arterial blood 
gases upon ventilation with 100% fraction of inspired oxygen 
(FiO2) were pH 7.37, PCO2 32, PO2 169.

Initial labs revealed a blood glucose of 156 mg/dl, creatinine 
of 1.05, and an estimated glomerular filtration rate of 57 mL/
min. The patient’s urine drug screen was positive for benzodi-
azepines and negative for other drugs, and liver function tests 
showed mildly elevated aspartate aminotransferase levels. A 
urine pregnancy test was negative. The complete blood count 
and inflammatory markers were normal, and blood cultures dis-
played no growth. The chest x-ray initially showed left basilar 
atelectasis and on day 3 of her hospitalization revealed the find-
ings depicted in Figure 1. Electrocardiogram (Figure 2) revealed a 
junctional rhythm with rates of 42, a prolonged QRS of 122  ms, 
and a corrected QT of 434 ms. Transthoracic 2D echocardiogra-
phy revealed an ejection fraction of 62%, normal systolic func-
tion of both the left and right ventricle, and normal morphology. 
Mild thickening of the mitral valve with trivial to mild mitral 
valve regurgitation was detected; however, cardiac output of 3.7 
L/min, stroke volume of 58.3 mL, E/e' < 15, and E/A ratio < 0.8 
was consistent with normal cardiac function and left atrial filling 
pressure.5

Significant clinical improvement led to weaning of vasopressors 
and the pacemaker being turned off on day 5 of hospitalization. 
Ventilator weaning trials were initiated, and the patient was extu-
bated on day 10 of hospitalization. She participated in daily physi-
cal therapy sessions and was discharged on day 13 of hospitaliza-
tion, after she was able to breathe on room air while maintaining 
her heart rate, blood pressure, and oxygen saturation.

DISCUSSION
Acting through L-type calcium channels, CCBs cause vasodilation 
of peripheral vasculature and myocardial depression, which can 
result in profound hypotension, shock, bradycardia, and conduc-
tion blocks.6 CCB toxicity also has been associated with hyper-
glycemia,7 acidosis and acute kidney injury,8 noncardiogenic pul-
monary edema,9,10 and ARDS.8,10-12 The mechanism behind CCB 
toxicity causing ARDS is unknown, but 2 mechanisms have been 

proposed: one suggests that CCBs inhibit endothelin-1-stimulated 
surfactant secretion by type II epithelial cells, leading to alveolar 
collapse,11 while another suggests that selective precapillary vasodi-
lation causes excessive transudation of fluid from pulmonary capil-
laries into the alveoli.13

Although CCB-induced ARDS is a fairly rare occurrence, lit-
erature supports the notion that CCB intoxication can increase 
patient risk of developing ARDS. Siddique et al reported a 
40-year-old male who developed ARDS following noncardiogenic 
pulmonary edema and aspiration pneumonitis from CCB intoxi-
cation.9 Additionally, ingestion of high-dose verapamil and sub-
sequent development of ARDS has been documented by Izdes et 
al,12 and Magdylan et al reported a 22-year-old female developing 
ARDS after CCB intoxication.11

 

Figure 1. Patient Chest X-ray

Sinus rhythm with atrioventricular dissociation and wide QRS rhythm.

Extensive, patchy geographic areas of airspace opacities throughout majority 
of the lungs with sparing of apices. Endotracheal tube tip lies 1.7 cm above 
the carina. Nasogastric tube lies with tip into the gastric body. Right internal 
jugular central line ends with tip in the high right atrium.

Figure 2. Patient Electrocardiogram
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Though patients ingesting more than the maximum daily dose 
are at higher risk of developing serious intoxication, toxicity can 
occur even with therapeutic doses of CCBs in patients with under-
lying cardiac disease or metabolic derangements.14 This can be 
further complicated by the fact that extended-release CCBs—like 
those the patient in this case took—decrease the rate of clearance 
via the liver, which ultimately increases duration of toxicity. For 
this reason, it is important for clinicians to understand the signs 
and symptoms of CCB toxicity, as well as how to treat it.

First-line therapy for CCB toxicity generally consists of intrave-
nous (IV) calcium to promote calcium influx via unblocked L-type 
calcium channels, norepinephrine and/or epinephrine when the 
patient is in shock, and high-dose insulin therapy in the setting of 
cardiac dysfunction.15 Both subtypes of CCBs affect the pancreas 
by reducing insulin secretion, causing insulin resistance in body tis-
sues and inducing a cardbohydrate-deficient intracellular state.9 As 
such, lactic acidemia and metabolic acidosis can result. High-dose 
insulin therapy actively transports glucose into the energy-depleted 
cells, reverses metabolic derangements, and has a positive inotro-
pic effect on the cardiac myocytes. Additionally, glucagon has been 
shown to improve heart rate and cardiac output and reverse atrio-
ventricular blocks in animal studies.16

In patients refractory to first-line therapies, transcutaneous or 
transvenous pacemaker placement and IV lipid emulsion therapy 
is recommended.15 CCBs are lipophilic, highly protein-bound, 
undergo extensive hepatic first-pass metabolism, and have a large 
volume of distribution (> 2 L/kg).4 These characteristics make 
CCB decontamination difficult because at higher doses, clearance 
via the liver slows; additionally, methods of clearance like hemo-
dialysis are ineffective due to the lipophilic and protein-bound 
nature of CCBs. Intravenous lipid emulsion therapy is useful 
in CCB toxicity because the lipid emulsion surrounds the lipo-
philic CCB, rendering it ineffective. The CCB gets trapped in an 
expanded plasma lipid compartment, which reduces the volume of 
distribution.17 It has also been proposed that intralipids improve 
overall cardiac function by providing an energy source for the car-
diac myocytes, since CCB toxicity shuts down fatty acid transpor-
tation to the cardiac myocytes.

CONCLUSION
CCBs are commonly used in clinical practice and have the poten-
tial to cause serious side effects if over-ingested (unintentionally 
or with suicidal intent), used in combination with drugs that have 
interactions, or even when taken in therapeutic doses by patients 
with underlying cardiac disease or metabolic derangements. 
Cautious use of CCBs by clinicians, as well as maintaining aware-
ness that these drugs increase risk of developing ARDS, can help 
prevent such adverse events from occurring. Additionally, since 
CCBs have unique metabolic properties that make toxicity chal-
lenging to treat, first and second-line treatments must be kept in 
mind when caring for acutely ill patients.
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