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Introduction: Dihydropyridines calcium channel blockers at high dose can have conduction abnormalities, reduced inotropism,
and non-cardiogenic pulmonary oedema (NCPE) which otherwise, at standard dosage have only vascular selectivity. They remain
one of the commonly used anti-hypertensive exhibiting very lethal outcomes (50% mortality rates) in its overdose.
Case presentation: The authors present a case of a 21-year-old male with amlodipine intoxication with 43 tabs of 10 mg (total of
430 mg) ingestion manifested by loss of consciousness, hypotension, tachycardia, and respiratory distress.
Discussion: An amlodipine overdose causes refractory hypotension due to vasodilation and impaired cardiac metabolism and
contractility. Further amlodipine toxicity can result in NCPE that manifests clinically as respiratory distress and low oxygen levels due
to lung injury caused by inflammation and increased vascular permeability.
Conclusion: This case report emphasizes the significance of early recognition and prompt treatment of amlodipine intoxication,
which can result in serious complications like fluid overload and respiratory distress.
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Introduction

Amlodipine is commonly prescribed drug for the treatment of
hypertension and angina pectoris. Amlodipine dilates arterioles
and arteries by blocking calcium influx through L-gated calcium
channels in both cardiac and vascular smoothmuscle cells. Unlike
non-dihydropyridine calcium channel blockers such as verapamil
and diltiazem, amlodipine is a dihydropyridine that has little
effect on cardiac pacemaker cells or contractility at recommended
doses[1]. Amlodipine at its toxic doses can cause, hypotension.
Amlodipine is the most common drug overdose that causes car-
diovascular problems and has been linked to multiple overdose
deaths[2,3]. It has a long half-life of 30–50 h, a large volume of
distribution (21 l/kg), and a lo metabolic clearance, all of which
result in a slower and longer duration of action[4]. This extended
duration of action increases the risk of morbidity and mortality

associated with amlodipine overdose. Amlodipine at high doses
can cause severe symptoms such as refractory hypotension,
myocardial depression, bradycardia, atrio-ventricular node
blockade, decreased insulin release leading to hypoglycemia,
tissue hypoperfusion, non-cardiogenic pulmonary oedema
(NCPE) and signs of heart failure[5]. NCPE is a rare complication
of amlodipine overdose and it can be difficult to treat.

We report a rare case of high-dose amlodipine toxicity causing
non-cardiogenic pulmonary oedema with full recovery. We have
reported this case as per the SCARE guidelines[6].

Case presentation

A 21-years-old male patient with unknown psychiatric disorder
was brought to the emergency department (ED) within four hours
of ingestion of 43 tablets of amlodipine 10 mg (a total of 430 mg)
which he attributed to a panic attack he experienced while surfing
internet. He denied concomitant intake of alcohol or any other
drugs. Half hour prior to reaching ED, he had an episode of loss
of consciousness for around 5 min. On arriving ED, the patient
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was conscious and oriented to time, place and person. At the time
of arrival, he was having tachycardia (123 beats/min), low blood
pressure of 80/60 mm Hg along with low oxygen saturation of
86% on room air. However, he was afebrile.

Routine investigations showed haemoglobin (Hb 11.4 gm/dl)
[Ref: 12–16 gm/dl], white blood cells (WBC) (11 400/cu.mm)
[Ref: 4000–11 000/cu.mm ]. Comprehensive toxicology analysis
of urine was negative for opioids, morphine, alcohols, amphe-
tamines, and so forth. serum urea (BUN) 19 mg/dl ) [Ref:
6–24 mg/dl ] ; creatinine (Cr) 1.2 mg/dl) [Ref: 0.7–1.3 mg/dl ];
serum calcium 8.1 mg/dl [Ref: 8.6–10.3 mg/dl ]; phosphorus
4.9 mg/dl [Ref: 2.5–4.5 mg/dl] sodium (138 mEq/l) [Ref:
135–145 mEq/l ] ; potassium (3.9 mEq/l) [Ref: 3.5–5.2 mEq/l]
and glucose plasma level 144 mg/dl [Ref: 70–140 mg/dl]. Liver
function tests, sedimentation rate (ESR), and C-reactive protein
(CRP) were within the normal limits.

The oxygen saturation was increased to 96%with the help of a
face mask delivering 8 l of oxygen. Gastric lavage was performed
in the ED with two liters normal saline (NS) followed by fluid
resuscitation with 3 l NS intravenously. However, here was no
improvement in the blood pressure, hence the patient was shifted
to ICU and started on nor-adrenaline at the rate of 3mcg/min and
in increasing titration. Intravenous (IV) calcium gluconate bolus
was also given in every 4 h.

On the second day of admission, the patient developed fever
(maximum recorded temperature being 101° F)and burning
micturition, with routine urine examination showing plenty of
pus cells attributed to urinary tract infection. Therefore, IV
cefepime + Sulbactam were added. The patient also developed
shortness of breath and productive cough with reddish/pinkish
frothy sputum. On bilateral chest auscultation crackles over
entire lung fields were heard and portable chest x-ray revealed
bilateral haziness in the lung parenchyma. Arterial blood gas test
was done which showed type I respiratory failure (pH= 7.48,
pCO2= 24 mm hg, pO2= 49 mm Hg, HCO3-16 mmol/l). The
patient had developed diffuse non-pitting oedema in all four
limbs causing difficulty in peripheral access so central line inser-
tion was done. Echocardiography revealed ejection fraction of
60%. Considering the findings of all these investigations, diag-
nosis of non-cardiogenic pulmonary oedema was made. The
patient also developed oliguria despite fluid challenge with urine
output of 150 ml over 12 h (0.19 ml/kg/h). The patient was kept
on Continuous positive airway pressure ventilation (CPAP) with
PEEP 10 cm of water; however, CPAPwas not tolerated, hence he
was switched back to reservoir mask with flow of 15 l/min which
improved theO2 saturation to 92–94%. A second inotrope,
dopamine was started at 5 mcg/min and nor-adrenaline was
increased to 7mcg/min. Insulin infusionwas also started at rate of
10 U/h and General random blood sugar (GRBS) was monitored
hourly. Along with these, IV infusion of 10% dextrose and
20 mEq potassium was given every four hourly to the patient
followed by regular monitoring of serum potassium two hourly
and its supplementation accordingly. IV torsemide 40-40-20 mg
along with bolus doses in between was commenced in the patient
which resulted in the gradual improvement of respiratory
distress. Urine output also improved to 1.03 ml/kg/h.

Despite the treatment, the respiratory distress worsened, fever
was persistent and the sputum production increased on the third
day of admission. Hence the patient was kept on CPAP four
hourly throughout the day and continuously overnight.
Antibiotics was changed to meropenem. The inotropic support

and insulin infusion were titrated according to hourly GRBS and
serum potassium levels at 8–10 U/h.

By fourth day, the respiratory distress subsided, frequency of
cough and sputum production reduced, oxygen requirement
gradually decreased and was gradually weaned off of oxygen
over next 2 days, inotropic support was gradually tapered and the
insulin infusion was stopped by sixth day of admission. The
patient was then shifted to ward on sixth day of admission and
observed for next few days. Psychiatry consultation was done.
His vitals were stable in the ward and the patient was discharged
on the 10th day.

Discussion

We have a presented a case which shows the complexity of
treating severe amlodipine overdoses. We managed the patient
with aggressive fluid resuscitation, calcium gluconate infusion,
vasopressors and inotropes, regular insulin with dextrose, non-
invasive ventilation, diuretics and antibiotics.

Amlodipine overdose results in refractory hypotension due to
vasodilation and impaired cardiac metabolism and contractility.
This causes tissue ischaemia and lactic acidosis, while other tis-
sues, such as pancreatic beta cells, are affected by calcium channel
blockade, resulting in decreased insulin release[4]. On the third
day, non-cardiogenic pulmonary oedema developed in our
patient. Patients who take amlodipine, a dihydropyridine, may
exhibit cardiogenic pulmonary oedema because it preferentially
inhibits L-type calcium channels in smooth muscle and myo-
cardial depressant action at hazardous doses[7,8]. Additionally,
incidences of non-cardiogenic pulmonary oedema and cata-
strophic shock were observed in few studies[9–11]. Uncertainty
surrounds the cause of non-cardiogenic pulmonary oedema in
CCB overdose patients. Interstitial oedema eventually results
from an increase in transcapillary hydrostatic pressure brought
on by excessive pulmonary capillary transudation brought on by
selective precapillary vasodilatation[12,13]. In our case, severe
hypotension was observed, this could be also reason for the
development of NCPE.

The treatment of critically ill patients with amlodipine over-
dose necessitates gastric decontamination and supportive care,
including airway protection, adequate breathing, and circulation.
To maintain adequate circulation, multiple simultaneous thera-
pies are often required, such as IV fluids, vasopressors, inotropes,
calcium, glucagon, high-dose insulin with supplemental glucose
therapy, phosphodiesterase inhibitors, pacemakers, and even
extracorporeal membrane oxygenation in refractory shock. The
treatment of non-cardiogenic pulmonary oedema is largely sup-
portive and aims to ensure adequate ventilation and
oxygenation[14].

There is mounting evidence that the preferred first-line treat-
ment for calcium channel blocker poisoning is the use of insulin to
maintain normal blood glucose levels [known as hyper-
insulinemia-euglycemia therapy (HIE)]. It has been hypothesized
that insulin enhances the way that carbohydrates are broken
down in cardiac muscle cells, raises blood levels of ionized cal-
cium, or directly enhances inotropy[11]. However, there are no
established guidelines on the dose of insulin to use in amlodipine
toxicity. In our patient’s case, we had started with a low dose of
insulin due to low serum potassium levels and normal cardiac
contractility based on echocardiogram findings.
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Another challenge to amlodipine toxicity was development of
NCPE, which is characterized by respiratory distress and low
oxygen levels due to lung injury caused by inflammation and
increased vascular permeability. As a result, protein-rich fluid
builds up in the alveoli, which reduces the production of surfac-
tants and causes respiratory failure. NCPE typically manifests
within 24 h of onset but may present a few days later[14]. The
most widely accepted theory for its occurrence in CCB poisoning
is selective precapillary dilatation leading to pulmonary capillary
transudation. While NCPE has been observed in other CCB
overdose cases, it is rarely reported with amlodipine[11,15,16]. To
manage NCPE, it is important to closely monitor the balance of
fluids and carefully administer diuretics to maintain hemody-
namic stability and adequate oxygenation. In more severe cases,
non-invasive or mechanical ventilation may be necessary[14]. In
our case torsemide was started with CPAP, which showed sig-
nificant decreased bilateral chest crackles and resulted improve-
ment of oxygen saturation. Low-dose insulin (diluted) being used
with significant volume of normal saline may have worsened
clinical symptoms of pulmonary oedema in this case placing the
patients at risk of volume overload. Some studies suggest use of
concentrated insulin in setting of calcium channel blockers to
reduce the effects with fluid overload[17].

If the symptoms persist, lipid emulsion or glucagon infusion
may be administered. Glucagon activates myocardial adenylate
cyclase, increasing cardiac cyclic adenosine monophosphate
levels, resulting in inotropic effect. It is useful in patients with
severe hypotension that is unresponsive to other interventions. IV
lipid infusions have been recently used to treat lipid-soluble drug
overdoses. Increasing serum lipid levels can significantly increase
the drug’s volume of distribution, thus reducing its effective
plasma level. It decrease the concentration of free active drug,
improving myocardial activity and function[11].

Extracorporeal membrane oxygenation (ECMO) has
emerged as a preferred treatment approach in major academic
medical centres for seriously ill individuals who have been
poisoned and have not responded to standard resuscitation
therapies or antidotes[15]. There have been instances where
patients were effectively treated using veno-arterial
ECMO[5,18,19]. Total plasma exchange involves replacing a
patient’s plasma with albumin or fresh frozen plasma to
remove drugs from the system[5]. Rarely methylene blue is
indicated in relation to amlodipine poisoning; however, it
reduces intracellular cGMP, scavenges nitric oxide, and pre-
vents nitric oxide synthesis to reverse vasoplegia[8].
Amlodipine’s high protein binding of 98% makes it difficult to
remove via haemodialysis[5].

Conclusion

Although the mortality rate due to CCB overdose in cardiovas-
cular medicine is relatively high, no formal guidelines exist with
respect to in-hospital management. Even though the management
of amlodipine is quite challenging , the prompt and aggressive
treatments can improve outcome of the patient. Furthermore
researches are needed to define a clear treatment approach
including the role of mechanical circulatory devices in these cri-
tically sick patients in the days to come.
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