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ABSTRACT

We present a case of a 21-year-old Caucasian woman at 27 weeks of pregnancy who was
admitted to the obstetric department for pre-term labor. She received 10 mg of nifedipine 4
times in 1 h, according to the internal protocol. Shortly after, she brutally deteriorated with
pulmonary edema and hypoxemia requiring transfer to the intensive care unit (ICU) for
mechanical ventilation. She finally improved and was successfully extubated after undergoing
a percutaneous valvuloplasty of the mitral valve. This case illustrates a severe cardiogenic
shock after administration of nifedipine for premature labor in a context of unknown rheumatic
mitral stenosis. Nifedipine induces a reflex tachycardia that reduces the diastolic period and
thereby precipitates pulmonary edema in case of mitral stenosis. This case emphasizes the
fact that this drug may be severely harmful and should never be used before a careful physical
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examination and echocardiography if valvular heart disease is suspected.
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INTRODUCTION

Nifedipine is a calcium-channel blocker that
has been used as tocolytic agent for decades.
This medication blocks the influx of
calcium through the cell membrane, inhibits
the release of intracellular calcium from
the sarcoplasmic reticulum, and enhances
calcium efflux from the cell. The resulting
low intracellular concentration inhibits the
myosin light-chain kinase phosphorylation,
leading to myometrial relaxation. Calcium-
channel blockers, specially nifedipine,
have been proven to be more effective in
prolonging pregnancy with fewer secondary
effects than betamimetics.['"™! Maternal
serious adverse events have been described
in case reports.l”! We present the case of a
21-year-old woman who developed a severe

cardiogenic choc after the administration
of nifedipine.

CASE REPORT

A 21-year-old Caucasian woman at 27 weeks
of pregnancy was admitted to the obstetric
department for pre-term labor. She received
10 mg of nifedipine 4 times in 1 h, according
to the internal protocol. Shortly after, she
brutally deteriorated with pulmonary edema
and hypoxemia requiring transfer to the
intensive care unit (ICU).

At the admission in the ICU, her blood
pressure was 101/61 mm Hg (MAP = 72),
ECG revealed a sinus tachycardia (142
bpm), and oxygen saturation was 98%
under 100% high flow oxygenation. Physical
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examination revealed a loud first heart sound, diastolic
murmut, bilateral wheezing, and jugular venous distension.

The clinical situation rapidly deteriorated with a fall in
systolic blood pressure and a worsening desaturation
(78%) with metabolic acidosis and hyperlactatemia (34
mg/dL). The patient was intubated and ventilated (volume-
controlled ventilation with FiO, 100% and PEEP at 15
cm of H O). Chest X-ray confirmed pulmonary edema.

Cardiac echography revealed unknown severe mitral
stenosis (Figure 1a and b) with normal left ventricular
function, enlargement and pressure ovetload of the left
atrium, and severe pulmonary hypertension [estimated
pulmonary systolic arterial pressure (PAP) = 85 mm Hg].

The diagnosis was a cardiogenic shock precipitated by
administration of nifedipine in a pregnant woman with
unknown severe mitral stenosis.

Loop diuretics (furosemide) and full-dose heparin
were administered once blood pressure was stabilized.
Ultrasound examination showed no fetal distress.
Transoesophageal echocardiography showed a severe
rheumatic mitral stenosis with an estimated valve area
of 0.5 cm?® and a transmitral mean gradient of 25 mm
Hg. The Wilkins score was 8, authorizing percutaneous
valvuloplasty.l'”

However, soon after admission, spontaneous vaginal
delivery occurred, before the valvuloplasty start.

The baby was alive and transferred to intensive neonatal
care unit. The mother remained in a critical state with

hypotension and needed ventilation despite the delivery.

Even more, the delivery was complicated by an endometritis

TIS0.4 MI1.2

with sepsis treated by ceftriaxone and ampicillin, so that
valvuloplasty had to be postponed.

On day 8, after resolution of the infection, a percutaneous
double balloon mitral valvuloplasty was performed with
a good result (Figures 2 and 3). Mitral mean gradient
was reduced from 10 to 3 mmHg, the mitral area was
increased from 0.5 to 1.65 cm? and pulmonary pressure
was normalized (Figure 4a and b).

After valvuloplasty, the recovery was rapid and the patient
could be extubated the day after.

DISCUSSION

Tocolytics are frequently used to delay delivery. Because
of limited available data, there is no recommendations or
guidelines regarding the use of maternal tocolytics aimed
at improving outcomes of the babies.>' When tocolysis
is required (for in utero transfer or pulmonary maturation),
nifedipine is the drug of choice." But nowadays nifedipine
is not approved by the FDA for tocolytic use. Today, the use
is based on studies with insufficient data about safety.!'>*!
Hemodynamic effects are variable in the literature. Luewan
et al. found 17.8% and 17.2% of systolic and diastolic
hypotension, respectively (fall of 15 mm Hg or more). In
3.2% of woman, they found systolic blood pressure under
90 mm Hg, and 3.8% had a diastolic blood pressure under
60 mm Hg. 1" Yamasato ez al. observed tachycardia in 37.3%
at 20—60 min after intake. "

In the literature evaluated by Khan e# a4/, there was no
maternal death but 85 of the fetal death attributed to
the use of calcium-channel blocker, whereas 51% were
associated with nifedipine.'" Maternal serious adverse
event are reported in case reports.!) Some authors

TIS0.4 MI1.2

Figure 1: Echocardiography before valvulosplasty. (a) Apical view and (b) paravalvular view
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— e se: 5.4 think that they are underreported for medicolegal reasons

Merova ; : because of the use of a non-licensed drug.!')

DR 55 dB
Edge 1

Persist 1 ' % During pregnancy, there is an augmentation of the
RIS 2 7 ’

Map H Z ‘ intravascular volume, a fall of the peripheral resistance,
i N = e %, 2 a rise of cardiac output, a relative anemia, and an
G ; - : ' increase in oxygen consumption. Caution in the use
of calcium-channel blocker is recommended when
cardiovascular condition is compromised such as
in twin pregnancy, intra uterine infection, maternal
hypertension, or cardiac disease.l'" Cardiovascular
disease is present in 1-3% of all pregnancies and is
responsible for 10-15% of overall maternal mortality.!"”
Of which, 80% are valvular diseases. In industrialized
countries, congenital heart disease is the main etiology for

P 100% MI 0.45

Figure 4: Echocardiography after valvulosplasty. (a): Apical view and (b) parasternal view

154 JOURNAL OF TRANSLATIONAL INTERNAL MEDICINE / JUL-SEP 2018 / VOL 6 | ISSUE 3



Botta et al.: Nifedipine in pregrant woman

valvular heart disease, whereas in developing countries,
theumatic valvular disease remains the leading cause.? In
many patients with significant valvular heart disease, the
diagnosis is unknown before pregnancy and the pathology
is revealed by the hemodynamic burden of pregnancy.!!
In mitral stenosis, heart failure occurs frequently in the
second and third trimesters in previously asymptomatic
patients. The rate of prematurity is 20-30% and rate
of stillbirth is 1-3%.% The treatment of choice during
pregnancy is percutaneous balloon mitral valvuloplasty,
with fewer fetal complications when compated to surgery®®)
and an improvement in the New York Heart Association
(NYHA) status by at least one class in 80% of the cases.?*#!
The average estimated radiation energy for balloon mitral
valvuloplasty is 0.2 rad, which is far lower than the 5-rad
level under which radiation is considered to be safe.*!
The indication for balloon mitral valvuloplasty during
pregnancy is a patient with a refractory heart failure, a mild
mitral regurgitation, a suitable morphology, and the absence
of left atrial thrombus.” Nitric oxide is only a measure to
buy time in order to realize in better conditions the balloon
mitral valvulosplasty.?"*!

In our patient, cardiogenic shock was precipitated
by nifedipine, which induced hypotension and reflex
tachycardia. Tachycardia and vasodilatation are very
harmful in mitral stenosis.

CONCLUSION

We present a case of a 21-year-old pregnant woman
who developed a severe cardiogenic shock after the
administration of nifedipine for premature labor in the
context of unknown rheumatic mitral stenosis. This
case emphasizes the fact that this drug may be severely
harmful and should never be used before a careful physical
examination and echocardiography if valvular heart disease
is suspected.
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