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Non-Cardiogenic Pulmonary Edema With Refractory 
Hypotension in a Child From Amlodipine Overdoses
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Abstract

Intoxications from calcium blockers are not common in daily pediat-
ric practice, but often they can be life-threatening and result fatal for 
children. Non-cardiogenic edema in children as a result of overdose 
from amlodipine is rare. In this article, we want to present a case of 
an intentional intoxication from overdose of amlodipine in a teen girl 
who suffered complications with refractory hypotension and non-car-
diogenic pulmonary edema after 2 days from ingestion. This article 
wants to highlight the reporting of this rare life-threatening complica-
tion because of overdose. It will also focus on the successful support-
ive treatment with liquids, salt of calcium, vasopressors, glucagon, 
intra-lipids, mechanical ventilation and the superiority of using high-
dose insulin-euglycemia in the concomitant refractory hypotension.
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Introduction

Intoxications are one of the most difficult diagnoses and pre-
sent therapeutic challenges, especially in children. According 
to the 2018 Annual Report of the American Association of Poi-
son Control Center, about 1.2 million children are exposed to 
intoxications every year. Intoxications from calcium blockers 
are included in the list of 25 substances most exposed and are 
ranked the sixth for the number of fatalities over the total num-
ber of exposures.

Amlodipine is part of the dihydropyridines class and has a 
half-plasmatic life of 30 - 50 h, with a plasmatic peak of 6 - 12 
h and a volume of distribution 21 L/kg weight [1-5]. Clinical 
manifestations of intoxications from calcium blockers have a 

large specter of signs and symptoms from the asymptomatic 
in the first hours from ingestion to dizziness, vomiting, confu-
sion, bradycardia or tachycardia, atrioventricular block, legs 
edema, constipation, cardiogenic and non-cardiogenic pulmo-
nary edema, severe hypotension and shock.

The class of dihydropyridines, in which amlodipine is in-
cluded, prefers vascular muscle cell causing vasodilatation and 
hypotension as consequence. In toxic doses, it causes brady-
cardia and cardiogenic shock.

This is the case of a teen girl overdosing from amlodi-
pine, complicated with non-cardiogenic pulmonary edema 
and concomitant refractory hypotension. The phenomenon is 
rare in literature, especially in children, and the treatment is a 
challenge for medical personnel. In our case the treatment was 
supportive and was based on hemodynamic and respiratory 
assistance. After the use of high dose of insulin-euglycemia 
a significant improvement of hemodynamic parameters were 
noticed.

Case Report

A 13-years old Caucasian female with body weight 60 kg was 
hospitalized in the Pediatric Emergency Service 7 h after in-
gesting 20 tablets of 5 mg amlodipine. During that time, the 
girl was living with her parents and grandparents and had two 
older brothers. After an argument with her mother, the girl took 
the tablets intentionally. The tablets that were used for treat-
ment of hypertension belonged to her grandfather. The girl was 
not receiving any other treatment, and this was the first inci-
dent in her medical history.

During admission, she was conscious, alert, reported ad-
equately and complained about fatigue and nausea. The pupils’ 
sizes were isochoric and reacted to light, without nystagmus, 
without nuchal rigidity and with signs of motor and sensory 
deficiency. Glasgow coma scale score was 15/15 and there was 
no trauma on inspection.

Auscultation of cardiac tones was regular, without murmur 
or gallop with 109 beats per min (bpm). Arterial tension was 
115/70 mm Hg, the pulse was good on radial palpation on 109 
bpm, body temperature was 36.9 °C, respiratory rate was 20 
breaths/min and oxygen saturation were 95% on air room. In 
the lungs, auscultation is clear, without rhonchi, vesicular res-
piration without polypnea or dyspnea. Medical record did not 
refer the use of other drugs, substances or the use of alcohol.

Lab tests of complete blood revealed that red blood cell 
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(RBC) 4.37 × 106/mm3 (range: 4.2 - 6.1 × 106/mm3); white 
blood cell (WBC) 12.1 × 103/mm3 (range: 4 - 12 × 103/mm3), 
leukocyte formula with granulocytes 75.5% (range: 43-76% ), 
lymphocytes 21% (range: 17-48%) and monocytes 3.5%; he-
moglobin (Hb) level 11.8 g/dL (range: 11 - 16 g/dL); PLT 248 
× 103/mm3 (range: 150 - 390 ×103/mm3).

Biochemical testes were on normal range: glycemia 96 mg/
dL (range: 70 - 106 mg/dL) ; urea nitrogen 40 mg/dL (range: 10 
- 43 mg/dL); creatinine 1 mg/dL (range: 0.6 - 1.2 mg/dL); aspar-
tate aminotransferase (AST) 27 U/L (range: 0 - 35 U/L); alanine 
transaminase (ALT) 23 U/L (range: 0 - 45 U/L ); lactate dehydro-
genase (LDH) 266 U/L (range: 125 - 250 U/L ); creatine kinase 
160 U/L (range: 0 - 170 U/L) total bilirubin 0.4 mg/dL (range: 0.3 
- 1.2 mg/dL); total protein 7 g/dL (6 - 8.3 g/dL); Na 136 mEq/L 
(135 - 145 mEq/L); K 4.1 mEq/L (range: 3.5 - 5.1 mEq/L); total 
calcium 8.8 mg/dL ( normal range: 8 - 10.2 mg/dL); Ca2+ 1.22 
mmol/L (range: 1.1 - 1.3 mmol/L); urine analysis with five leu-
kocytes per high power field, negative for erythrocytes, ketones, 
glucose, protein; and with no signs of drugs found.

Blood gas analysis was normal on admission with pH 
7.37; PCO2 37.8 mm Hg; prothrombin time was 75.9% (nor-
mal range: 70-120%), international normalized ratio (INR) 1.1 
(normal range: 0.7 - 1.2); X-ray of the chest of the first day 
was normal, without pathologic changes. electrocardiogram 
(ECG) to the bed side of the patient showed a sinus tachycar-
diac rhythm of 110 bpm, a normal duration of interval QRS 
with 90 ms and incomplete right bundle branch block (Fig. 1).

The treatment started with 0.9% saline solution and 5% 
dextrose on ratio 1:1 with intravenous (IV) infusion rate of 
85 mL/h for 24 h to maintain the arterial tension on normal 
values. After 20 h from admission and 27 h from ingestion of 
tablets the conditions of the patient deteriorated with severe 
cough, dyspnea, polypnea, need for oxygen therapy and as a 
result the patient was transferred to the intensive care unit.

On objective examination the skin was pale, capillary re-
fill time more than 4 s, the radial pulse was mild, cardiac tones 
without murmur, tachycardia with frequency 120 bpm, arterial 
tension was low with value of 100/65 mm Hg, in lungs auscul-
tation crepitant rhonchus on bilateral fields was heard and on 
lower right lobe the respiration was reduced.

Treatment started with high-flow oxygen therapy, 10% 
gluconate calcium as IV bolus with a dose 30 mL over 15 min 
and was repeated three times for 24 h. Prednisolone IV use 
with 2 mg/kg/day for 10 days; furosemide 40 mg IV use ap-
plied once; omeprazole 40 mg/day IV use for 10 days; antibi-

otic therapy (ceftriaxone 1.5 g every 12 h IV for 14 days, and 
vancomycin IV use 1 g every 6 h for 10 days); dopamine IV 
infusion with dose 7 µg/kg/min; and norepinephrine IV infu-
sion with 0.5 µg/kg/min for 3 days.

Despite the treatment with high-flow oxygen therapy, the 
dyspnea and polypnea increased, the condition did not im-
prove. Arterial tension decreased further in value of 70/40 mm 
Hg although the treatment with 0.9% saline solution bolus IV 
of 500 mL for 30 min. Second bolus with same dose and the 
continues infusion IV of liquids of 0.9% saline solution and 
5% dextrose on ratio 1:1 with rate of infusion increased with 
120 mL/h for the next 12 h. The 10% calcium gluconate IV 
bolus of 30 mL over 15 min was repeated three time during 
subsequent 24 h. Vasopressors dopamine was increased by 10 
µg/kg/ min IV infusion and intra-lipid 20% with 1,000 mL for 
7 h IV infusion was started.

The blood gas analysis results were: PCO2 = 33.6 mm Hg, 
PaO2 = 41.7 mm Hg, pH = 7.53 and a level of lactates 3.5 
mmol/L and the level of Ca2+ 0.84 mmol/L. These conditions 
lead to patient intubation with midazolam sedation and during 
the procedure rose foamy secretions were noted.

The chest X-ray showed bilateral diffuse opacities and 
pleural effusion on the right lower lobe (Fig. 2) that was con-
firmed with portable bedside thoracic echography. In cardiac 
echography, the function of left and right ventricle was normal, 
the size was normal and pericardia effusion was not noticed. 
Level of C-reactive protein was high with value of 120 mg/L 
(normal range: 1 - 8 mg/L) 72 h after the admission and the 

Figure 1. ECG on admission. ECG: electrocardiogram.

Figure 2. The chest X-ray.
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treatment with antibiotic was continued. Blood culture showed 
no pathogen. The culture of tracheobronchial secretions from 
endotracheal tube has not identified microbial growth.

Diagnosis of pediatric acute respiratory distress syndrome 
(PARDS) as consequence of non- cardiogenic pulmonary ede-
ma was made of severe respiratory insufficiency with hypox-
emia (PaO2/FiO2 = 102) and diffuse bilateral opacities on chest 
X-ray. The refractory hypotension was persistent although the 
treatment with liquids, calcium, vasopressors infusion and in-
tralipid.

The infusion of high-dose insulin-euglycemia with 0.5 UI/
kg/body weight was started with monitoring glycemia every 1 
h and level of potassium every 4 h for the first 24 h. Glucagon 
5 mg as IV bolus was applied only once.

During the treatment with high-dose insulin the mainte-
nance with liquid was done with 5% dextrose and 0.9% saline 
solution on ratio 2:1 with IV infusion rate of 120 mL/h for the 
subsequent 24 h and we give bolus of 10% dextrose on central 
line IV when glycemia is under 100 mg/dL.

After 6 h of application of high doses insulin-euglycemia, 
the arterial tension was increased and after 24 h it remained on 
constant value of normal range. The peripheral perfusion was 
improved and capillary refill time was < 2 s.

After 48 h therapy with high-dose insulin-euglycemia was 
stopped; at the same time we started the titration of vasopres-
sors infusion and rate infusion of IV of liquid was reduced.

The patient stayed 6 days on mechanical ventilation and a 
total of 14 days recovered in the hospital. ECG on discharge 
showed normal sinus rhythm without pathologic change (Fig. 
3).

The case was referred to pediatric psychiatrist before the 
discharge. We made two routine visits during 7 months from 
her discharge and the girl was in good condition. The psychia-
trist recommended a follow-up for 1 year every 3 months.

Discussion

We described a case of a teen girl with intentional overdose of 
amlodipine that was complicated with non-cardiogenic pulmo-
nary edema. She developed a hypotension that was refractory 
from the treatment with liquids, vasopressors and responded 
well after the start of the therapy with high-dose insulin-eug-
lycemia.

During the review of literature for intoxications from am-
lodipine the presence of the non-cardiogenic pulmonary ede-
ma was rare and in children there are fewer cases. Our case 

demonstrates this complication at a small age of 13 years old. 
The treatment for intoxication from amlodipine (calcium chan-
nel blocker) consists of support therapy. In some cases, use of 
high-dose insulin-euglycemia has more benefits on the treat-
ment of the concomitant hypotension.

Calcium blockers are divided in three main chemical 
classes where each of them present different affinity for car-
diac tissue and blood vessels [6]: 1) Phenylalkylamine class 
(verapamil); 2) Benzothiazepine class (diltiazem); and 3) Di-
hydropyridines where it is included amlodipine, nicardipine, 
nifedipine, etc.

The first class has strong affinity for myocardia and blood 
vessels reducing the conduction on atrioventricular node, has 
negative inotropic effect and causes moderated vasodilatation 
[7]. The second class has more negative chronotropic effect 
and less vasodilatation. The third class, including amlodipine, 
causes more vasodilatation and has less negative inotropic and 
chronotropic effect in myocardia [1, 5, 7-9]. Calcium block-
ers have a narrow therapeutic index; and overdoses from this 
have a large variety of signs and complains. Hypotension is a 
consequence of some mechanisms such as negative inotropic 
and chronotropic effect in myocardia and peripheral vasodila-
tion [10, 11].

Amlodipine is a long-acting calcium blocker that is bound 
with around 90% with proteins and in cases of overdoses it 
can cause hypotension, dysrhythmia and vasodilatory shock 
[12]. Amlodipine has selectivity for inhibition of L-type cal-
cium channel on vascular smooth muscle cell and in cases of 
overdose this selectivity fails and can give myocardial depres-
sion closing the channels on cardiac tissue [4]. Toxicity from 
amlodipine is manifest with 5 - 10 folds of therapeutic doses.

A rare complication of overdoses from amlodipine is non-
cardiogenic pulmonary edema. In the case of our patient, this 
complication was noted on the second day of ingestion and 
along with refractory hypotension from liquids and vasopres-
sors. Reporting of this phenomenon is not common, particular-
ly for children. One case of 14 years old and the other 18 years 
old with non-cardiogenic pulmonary edema and one child of 
11 months with refractory shock as consequence of overdoses 
from amlodipine were reported [1, 13, 14]. The mechanism 
of non-cardiogenic pulmonary edema is not clear, but it is 
thought as a consequence of precapillary selective vasodilata-
tion that causes an elevation of hydrostatic pressure that gives 
an interstitial edema [2, 11, 13, 15-17].

One factor that contributes in non-cardiogenic pulmonary 
edema is thought to be the overload volume in the initial phase 
of resuscitation [15, 18-20]. Treatment is supportive; gastric 

Figure 3. ECG on discharge (lead: II). ECG: electrocardiogram.
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decontamination if the patient is present within 1 - 2 h from 
ingestion; active carbon is preferred to use within the first hour 
but can be used within 24 h from ingestion; liquids; calcium 
salts; atropine; vasopressors; glucagon and intralipid [21].

In the case of our patient, it was noted a refractory hypo-
tension, despite treatments with liquids, calcium bolus, vaso-
pressors (dopamine and norepinephrine,) glucagon bolus and 
intralipid. After the treatment of high-dose insulin-euglycemia 
arterial tension was increased and remained in constant nor-
mal values, cardiac rhythm was on normal range, peripheral 
perfusion was improved (capillary refill time < 2 s) and with a 
decrease of lactate levels.

In cases of severe intoxications from calcium blockers 
when the patients are refractory from supportive therapy (liq-
uids, calcium and vasopressors), the high-dose insulin-eugly-
cemia should be selected as specific therapy [15, 20, 22, 23].

There are not randomized control trial in humans to com-
pare the use of vasopressors and high-dose insulin-euglycemia, 
but the study in animals and cases study in humans indicate a 
superiority of high-dose insulin-euglycemia in improvement 
of hemodynamic parameters in severe intoxications from cal-
cium blockers [7, 11, 13, 15, 20, 24-27]. The mechanism of 
action of insulin is thought to be the trigger uptake of glucose 
from myocardia improving contractility effect of it [20, 25-29]. 
PARDS as noted in our patient, is related with non-cardiogenic 
pulmonary edema that was treated with mechanical ventilation 
and cortico-therapy.

In our case, it should be mentioned that this complication 
from amlodipine overdoses was presented for the first time. The 
supportive therapy includes many treatment lines, making it dif-
ficult narrow the precise interpretation of the superiority of each. 
The patient recovered successfully, and we noticed that after 
many hours of treatment with high-dose insulin-euglycemia the 
improvement of hemodynamic parameters was evident.

Conclusions

Reporting of rare cases of non-cardiogenic pulmonary edema 
from amlodipine overdoses especially in children contributes to 
a good knowledge and early treatment of complications that may 
be life-threatening. The treatment of intoxications from calcium 
blockers is supportive and multifactorial with liquids, calcium, 
atropine, vasopressors, glucagon, high-dose insulin-euglycemia, 
intra-lipid, and extracorporeal membrane oxygenation (ECMO). 
In cases of refractory hypotension, consideration should be giv-
en to treatments with high-dose insulin-euglycemia.
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