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ABSTRACT 
In preterm labor, tocolytics are used to stop uterine contractions and to allow the administration of corticosteroids for fetal 
lung maturation, nicardipine is a calcium channel blocker increasingly used for this indication. Several adverse effects have 
been reported during tocolysis using nicardipine, one of the most serious complications is Acute Pulmonary Edema.  
We report a case of a parturient who was admitted at 28 weeks pregnancy for preterm labor and developed a respiratory 
failure two days following tocolysis with nicardipine. Echocardiography and Computed Tomography Pulmonary 
Angiography (CTPA) ruled out a pulmonary embolism and a decompensated heart disease. The patient received oxygen 
therapy and diuresis for Acute Pulmonary Edema with favorable outcome. 
The purpose of this paper is to discuss the risk factors for occurrence of pulmonary edema after tocolysis, importance of 
etiologic investigation to exclude differential diagnoses and therapeutic options for management of this complication. 
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INTRODUCTION
Preterm labor is one of the principal causes of perinatal 
mortality and morbidity and carries significant risk of 
long term neurological sequelae in the survivors [1]. 
Tocolysis is used to stop uterine contractions to allow 
administration of corticosteroid therapy for lung 
maturation. Many agents are used for tocolysis: β2-
adrenergic agonists, calcium entry–blocking agents, 
magnesium sulfate, and non steroidal anti-inflammatory 
drugs [2]. It has been shown that calcium channel 
blockers are more effective than β2 adrenergic agonists in 
terms of prolongation of pregnancy, serious neonatal 
morbidity and maternal side effects [3].  
Calcium channel blockers replaced β2-adrenergic 
agonists to reduce severe side effects such as acute 
pulmonary edema [4] which incidence is less than 1% in 
the general obstetric population [5]. Many cases of acute 
pulmonary edema associated to tocolytic agents were 
reported in the literature.  

We report the case of Acute Pulmonary Edema 
complicating tocolysis with nicardipine for preterm labor 
in a 28 weeks pregnant woman, and we discuss necessary 
investigations to confirm the diagnosis and treatment 
options of this complication. The objective of this work is 
to report a neuroleptic-induced Brugada syndrome. To 
our knowledge, this is the first reported case of 
neuroleptic-induced Brugada syndrome Morocco. Hence 
the need to highlight the peculiarity of this disorder. 

CASE REPORT 
A 26 years old G1P0 parturient, with no past medical history 
was admitted to hospital for preterm labor at 28 weeks 
pregnancy without premature rupture of membranes. Tocolysis 
was started using intravenous infusion of Salbutamol (5 mg of  
salbutamol injected into 500 mL of 0.9% sodium chloride 
solution) then bi-daily nicardipine 50mg. 12 mg doses of 
Betamethasone were given intramuscularly 24 hours apart for 
fetal lung maturation. Two days after, the patient developed a 
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worsening shortness of breath with oxygen desaturation at 90% 
on room air, she was tachypnoeic, heart rate was 130 beats per 
min (bpm) and blood pressure was 120/60 mmHg. On 
auscultation, bilateral crackles were heard throughout lung 
fields, calves and thighs were soft and non tender. Laboratory 
investigation revealed normal White Blood Cell count (WBC) 
9700/L, Hemoglobin 9.8g/d, Urea 0.1g/l, Creatinine 3.7mg/dl, 
Sodium 134mmol/l, Potassium 3.6mmoml/l, Calcium 
2.23mmol/l, C-reactive protein 3.7mg/l. Vaginal swabs and urine 
cultures were negative. She was admitted to Intensive Care Unit 
given the clinical severity. 
Chest X-ray showed bilateral interstitial and alveolar opacities 
and no pleural effusions (figure 1). The 12-leads 
electrocardiogram showed sinus tachycardia with no other 
abnormalities. Echocardiography showed normal systolic and 
diastolic Left Ventricular function (ejection fraction 73%) and 
no pulmonary hypertension. Lower limbs venous Doppler was 
normal. 

Figure 1: Chest X-ray showing bilateral interstitial and alveolar 
opacities and no pleural effusions 

Nicardipine was stopped. The patient was seated in semi-upright 
position, received oxygen therapy and given intravenous 
Furosemide 120mg in 3 divided doses over the first 24hours with 
a good progress. CT Pulmonary Angiography ruled out a 
Pulmonary Embolism. 
The Fetal Heart Rhythm and obstetrical ultrasound findings were 
normal.  
The patient was discharged from Intensive Care Unit (ICU) to 
Obstetric unit after 2 days, and from hospital 5 days later. She 
has been given daily 40mg of Furosemide for 5 days. 
On follow-up 2 weeks later, the patient was asymptomatic and 
repeat echocardiogram demonstrated normal heart function with 
no ventricular dilatation. The pregnancy ended with normal 
delivery at full term 39 weeks gestational age. 

DISCUSSION 
The use of nicardipine such as tocolytic agent is not 
harmless of complications; the acute pulmonary edema is 
a serious complication that may be encountered during 
the tocolysis by calcium channel blockers as reflected in 
this case report.  
The most commonly used drugs for tocolysis are β2-
adrenoceptor agonists (ritodrine), calcium channel 

blockers (nifedipine), oxytocin receptor antagonist 
(atosiban), prostaglandin inhibitors (indomethacin) and 
magnesium sulfate [5]. 
There is evidence suggesting that calcium-channel 
blockers are preferable to other drugs for tocolysis [6]. 
Calcium channel blockers were shown to have benefits 
over betamimetics with respect to prolongation of 
pregnancy, serious neonatal morbidity, and maternal 
adverse effects. Calcium channel blockers may also have 
some benefits over Oxytocin receptor antagonists (ORAs) 
and magnesium sulphate, although ORAs results in fewer 
maternal adverse effects [3]. They exert their tocolytic 
effect by blocking the opening of the channel and 
preventing the influx of extracellular calcium ions into 
the myometrial cell [5]. 
Acute pulmonary edema (APE) is a serious complication 
described during tocolysis, its incidence following the use 
of calcium channel blockers remains unknown although 
several observations have been published. The 
pathophysiology of APE during tocolysis by nicardipine 
remains unclear, but several risk factors have been 
identified:  multiple pregnancy, spontaneous premature 
labor, association of tocolytic therapy, corticosteroids for 
fetal lung maturation, preeclampsia or HELLP syndrome, 
overhydration with isotonic saline solution, valvular heart 
diseases and infections (especially chorioamnionitis) 
[7,8]. Also, APE could be due to diastolic dysfunction, 
tachycardia and sodium and water retention secondary to 
sympathetic stimulation action of calcium channel 
blockers [9].  
In this case, the patient had a mono-fetal uncomplicated 
pregnancy; no preeclampsia or heart diseases were 
diagnosed. However, the use of β2-adrenergic agonists 
for tocolysis and corticosteroid therapy for fetal lung 
maturation were two associated risk factors of acute 
pulmonary edema. Also, our patient's gestational age was 
28 weeks amenorrhoea when the peak of sodium and 
fluid retention is achieved. 
Biological and radiological investigations have been 
performed to rule out the possibility of infection causing 
preterm labor, pulmonary embolism and a 
decompensated cardiac disease during pregnancy causing 
dyspnea. 
The clinical presentation of this complication following 
tocolysis with nicardipine is not specific, for this reason 
some authors have suggested B-type natriuretic peptide 
measurement for early diagnosis and monitoring of 
pregnant women with acute pulmonary edema [10]. 
The treatment of the APE induced by nicardipine is based 
on discontinuation of the tocolytic agent and 
symptomatic treatment based on the Oxygen Therapy and 
diuretics. For patients with severe hypoxia, non invasive 
ventilation can be proposed as an alternative to 
endotracheal intubation. In this case, the patient has 
improved with symptomatic treatment (oxygen and 
diuretics) after stopping the nicardipine. Regarding the 
obstetric decision, Lower Segment Cesarean Section has 
not been made for two reasons: there were no signs of 
fetal distress and uterine contractions have stopped. 

CONCLUSION 
Nicardipine is more and more used for tocolysis, the APE 
remains a complication to fear in this situation especially 
in the presence of risk factors or complications of 
pregnancy. For these situations other drugs can be 
proposed.
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