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Ab s t r ac t​
Amlodipine is a widely prescribed drugs for the management of hypertension. Its toxicity is associated with severe myocardial depression and 
refractory hypotension. We present a case of a 28-year-old female known case of seizure disorder and depression who got admitted to our 
hospital with a history of consumption of 80 tablets of 5 mg amlodipine (total 400 mg). Patient presented to our hospital after 23 hours following 
consumption of the drug. Patient was managed in the intensive care unit (ICU) with mechanical ventilation support and intravenous infusion 
of noradrenalin, adrenalin, insulin-dextrose, and calcium gluconate. Due to refractory hypotension, venoarterial extracorporeal membrane 
oxygenation (VA-ECMO) was initiated on the same day. Patient was successfully managed and discharged home on the 8th day. This report 
highlights a rare case of a massive amlodipine overdose (400 mg) and ECMO as a rescue therapy.
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In t r o d u c t i o n​
Calcium channel blockers (CCBs) are the favorite drugs used for 
the management of hypertension, angina, and supraventricular 
tachyarrhythmias. Among the cardiovascular drug overdose1 
reported to the toxic exposure surveillance system,2 CCBs are 
common. Amlodipine, the long-acting (30–58 hours) drug 
belonging to the dihydropyridine group of CCBs is the commonly 
prescribed drug. The refractory bradycardia and hypotension 
associated with its overdose is very challenging to treat. This report 
highlights the rarest case of severe amlodipine toxicity (400 mg) 
managed with extracorporeal membrane oxygenation (ECMO).

Ca s e​ De s c r i p t i o n​
A 28-year-old female known case of seizure disorder and depression 
got admitted to our hospital with a history of consumption of about 
80 tablets of amlodipine (5 mg each) at her residence. Patient’s 
father noticed it initially as she was complaining giddiness and 
vomiting (30–45 minutes later) and immediately she was rushed 
to the local hospital. Nasogastric tube was placed and stomach 
wash was given with 50 g of activated charcoal hydrated with 
adequate intravenous fluids and started on noradrenalin and 
adrenalin in view of hypotension and later referred to our hospital 
for further management. Patient came to our hospital 23 hours 
after consumption of the drug. In the emergency room, the 
patient was conscious, afebrile, with a pulse rate of 120 beats/
minute, blood pressure 88/48 mm Hg, and SpO2 −96% (room air). 
Systemic examination showed bilateral crepitation on auscultation 
of lungs. Routine blood test showed Hb% 11.3 g/dL, total leukocyte 
count 9,100, platelet count 1.52 lakh cells/cu mm; serum sodium 
132 meq/L, potassium −3.8 meq/L, chloride −104 meq/L; serum 
creatinine 0.7 mg/dL, blood urea: 18 mg/dL, total bilirubin 0.5 mg/
dL, SGOT −32 U/L, SGPT 28 U/L, serum albumin 3.4 g/L; and arterial 
blood gas analysis pH: 7.42, pCO2: 28, pO2: 99, and HCO3: 15.6. The 
2D transthoracic echocardiography showed global hypokinesia 
of left ventricle with ejection fraction of 25%, chest X-ray showed 
bilateral minimal paracardiac haziness (pulmonary edema), and 

electrocardiograph showed sinus tachycardia. Patient was shifted to 
ICU for further management. Intravenous glucagon 5 mg bolus was 
given and another 5 mg repeated after 5 minutes. Insulin-dextrose 
infusion (0.5 IU/kg/hour) and calcium gluconate infusion (30 mL/
hour) was also started. After an hour, her blood pressure dropped 
to 76/50 mm Hg and she was very drowsy and tachypneic. Doses of 
noradrenalin and adrenalin were increased and she was intubated 
and mechanically ventilated. Due to refractory hypotension, 
VA-ECMO was planned as the rescue therapy. Right femoral vein 
was cannulated with 25 Fr cannula and placed up to the junction 
of inferior venacava and right atrium. Left femoral artery was 
cannulated with 17 Fr cannula and passed up to the abdominal 
aorta and an additional 7 Fr cannula was used for distal perfusion. 
Pump flow was maintained at 4.5 L/minute, sweep gas flow of 800 
mL/minute, FIO2 of 0.9 and activated clotting time of 180–200 
seconds. The ECMO was gradually weaned from 3rd day onward as 
the blood pressure started improving. Insulin-dextrose and calcium 
gluconate infusion gradually stopped after 72 hours. Patient was 
extubated on the 4th day following ECMO decannulation. Patient 
was shifted to the ward and later discharged home on the 8th day.
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Di s c u s s i o n​
The CCBs are used for the treatment of essential hypertension, 
angina pectoris, arrhythmias, congestive heart failure, subarachnoid 
hemorrhage, migraine headache, and Raynaud’s syndrome. 
These drugs act by blocking the voltage-sensitive (l-type) 
calcium channels3 and thus affects vascular smooth muscle 
tone, myocardial contractility, automaticity, and atrioventricular 
conduction. Amlodipine, belongs to dihydropyridine group of 
CCBs. In the usual dose (10–20 mg/day), this group of drugs has 
greater affinity for smooth muscle than the myocardium,4 whereas 
this selective affinity is lost in case of severe toxicity.5 Amlodipine 
toxicity (5–10 times the therapeutic dose) is seen within 0.5–1 hour 
following consumption6 and its effect last for 30–58 hours (long 
duration) compared to other generation of dihydropyridines. Toxic 
manifestations include myocardial depression, lethargy, syncope, 
hypotension, nausea, vomiting, metabolic acidosis, hyperglycemia, 
altered mental status, dizziness, seizures, renal failure, and 
noncardiogenic pulmonary edema.7

Noncardiogenic pulmonary edema is secondary to precapillary 
vasodilatation. Renal failure is due to hypoperfusion. Metabolic 
acidosis is due to renal failure, prolonged hypotension, decreased 
insulin secretion and insulin resistance, and decreased mitochondrial 
activity.

Treatment is usually supportive maintenance of airway 
breathing and circulation. Gastrointestinal decontamination, 
though the evidence is lacking but still recommended due to severe 
toxicity and absence of specific antidote.8 Gastric lavage is beneficial 
(polyethylene glycol and activated charcoal 1 g/kg) if done within 
1–2 hours of ingestion. Whole bowel irrigation is another option 
when extended release preparation is used.9

Atropine is used in case of symptomatic bradycardia. 
Transvenous pacing in patients with severe symptomatic 
bradycardia not responding to atropine or isoprenaline infusion.8 
Hypotension is the major concern, which is initially managed with 
intravenous fluids. Once the patient is adequately hydrated, then 
inotropes can be added (dopamine, noradrenalin, and adrenalin).

Calcium chloride/gluconate helps to overcome the competitive 
blockade of calcium channels. It improves hypotension, contractility, 
and conduction abnormalities. Continuous intravenous infusion of 
calcium chloride 20–40 mg/kg/hour (0.2–0.4 mL/kg/hour) or boluses 
(10 mL of 10% calcium chloride/20–30 mL of calcium gluconate every 
15–20 minutes, maximum 30 g over 12 hours). Glucagon (5–10 mg 
intravenous)6 stimulates adenylate cyclase and increases intracellular 
cyclic adenosine monophosphate (cAMP). This improves cardiac 
contractility and heart rate. Insulin (0.5 IU/kg/hour) and 25% dextrose 
infusion at 25 mL/hour (hyperinsulinemic–euglycemia)10 help in 
increasing ionized calcium levels, hyperglycemic acidosis state, and 
increased cardiac. Hemodialysis is not used since these drugs are 
highly protein bound, require large volume of distribution (21 L/kg) 
and have rapid metabolism.

Cardiac pacing, intra-aortic balloon pump, ECMO,11 therapeutic 
plasma exchange,12 and partial liquid ventilation are also used.6 
Daubin et al. have used ECMO in a series of 17 patients within 
6–7 hours of admission for the average duration of 74 hours.13 
All patients showed in improvement in hemodynamics following 
initiation and the reduce the dose of vasopressors was reduced. 
Weinberg et al.14 used ECMO in two patients with amlodipine 
poisoning having refractory vasodilatory shock. Vignesh  
et al.15 used ECMO for successful outcome in three patients with 
antihypertensive drug overdose.

The mortality related to CCB overdose in cardiovascular 
medicine is around 48%.16 Although the management of 
amlodipine is challenging, the early and aggressive treatments 
can improve outcome.
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