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Unexpected outcome (positive or negative) including adverse drug reactions

CASE REPORT

Prenatal constriction of the ductus arteriosus
following maternal diclofenac medication in

the third trimester

Karoline Aker,' Anne Brantberg,”? Siri Ann Nyrnes'*

SUMMARY

We describe a case of a 21-year-old primigravida at

36 weeks' gestation who was admitted to a local
hospital because of abdominal pain. She was prescribed
a total of six doses of diclofenac 50 mg over 2 days.
One day later, there was difficulty registering the fetal
heartbeats on cardiotocography. Ultrasound examination
revealed a fetus with ascites and pathological flow over
the tricuspid valve. The patient was referred to a tertiary
centre for fetal medicine. Fetal echocardiography
revealed, in addition to ascites and tricuspid
regurgitation, a constricted ductus arteriosus, dilated
right ventricle and reduced flow in the pulmonary artery.
Immediate caesarean section resulted in an excellent
neonatal outcome.

BACKGROUND

Non-steroidal anti-inflammatory drugs (INSAIDs)
are widely used in the general population. Some of
these drugs can be bought without prescription,
and are mostly used for mild-to-moderate pain and
inflammation. NSAIDs are a group of medicaments
that reduce the production of prostaglandin by
direct inhibition of the enzyme cyclooxygenase.'
NSAIDs have previously been widely used in
pregnancy-related conditions including polyhy-
dramnios and to prevent preterm labour, because
of its tocolytic properties.> However, administra-
tion in pregnancy may cause adverse fetal effects as
they cross the placenta,” * and prostaglandin inhib-
ition has several effects on the fetus.”? °
Prostaglandin induces relaxation of systemic and
pulmonary vessels, including the ductus arteriosus.®
Intake of NSAIDs limits the production of prosta-
glandin and may lead to constriction or closure of
the ductus arteriosus, causing pulmonary hyperten-
sion and, eventually, fetal death. We report a case
of premature constriction of the ductus arteriosus
following maternal treatment with diclofenac at
36 weeks’ gestation.

CASE PRESENTATION

A 21-year-old primigravida was admitted twice to a
local hospital because of abdominal pain. The first
and second trimester had been uneventful. Her
only previous medication had been Symbicort (for-
moterol and budenoside) because of asthma. She
presented at 34 weeks of gestation with suspected
pyelonephritis and was treated with antibiotics
(mecillinam). At 36 weeks’ gestation, she was
readmitted with severe right-sided abdominal pain.

Diclofenac and paracetamol were given three times
daily for 2 days, and she received several doses of
morphine intravenously to relieve the pain.
Medical examination, including blood samples,
abdominal maternal ultrasound and urine test strip,
were normal. In total, the patient received six doses
of diclofenac 50 mg during the 2 days. Before dis-
charge, there was difficulty registering the fetal
heartbeats on cardiotocography. Fetal ultrasound
examination the next day showed a fetus with
ascites and pathological flow over the tricuspid
valve. The patient was referred to the National
Center for Fetal Medicine at St Olavs Hospital,
Trondheim University Hospital, for a second
opinion. Fetal echocardiography revealed a dilated
right ventricle, fetal ascites and oedema. There was
no detectable flow, with normal colour flow set-
tings, in the pulmonary trunk, sparse filling of the
right atrium, significant tricuspid regurgitation
and reduced contractility in the right ventricle
(video 1). The ductus arteriosus was constricted
and showed increased velocity (figure 1).
Emergency caesarean section was performed and a
female neonate was delivered at 3646 weeks of
gestation. The baby cried 10 s after birth and her
heart rate was >100 bpm when she was examined
at the resuscitation table immediately thereafter.
She had facial oedema and was cyanotic, with an
oxygen saturation of approximately 70%. Oxygen
saturation gradually increased with supplemental
oxygen. After 40 min, the oxygen saturation stabi-
lised above 95%. The baby’s weight was 3580 g,
and umbilical pH was normal (7.34).
Echocardiography just after the delivery showed a
dilated right ventricle with reduced contractility
(video 2). However, the right ventricular function
was improved compared to the findings on intra-
uterine ultrasound before delivery. There was a
right-to-left shunt over the foramen ovale, causing
cyanosis, and findings of suprasystemic pulmonary
pressure (estimated pulmonary pressure was
70 mm Hg).

OUTCOME AND FOLLOW-UP

The baby needed supplemental oxygen the first
week and was feeding well from day 8 (total weight
loss 13.7% of birth weight). Echocardiography
during hospitalisation showed gradual improvement
of the right ventricular function, and pulmonary
pressure was in the upper normal level from day 7.
Diuresis and creatinine levels were normal. The
baby was discharged after 10 days and follow-up at
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Video 1 Prenatally: hypertrophic right ventricle with reduced
contractility, reduced filling and tricuspid regurgitation.

5 weeks of age revealed normal findings on echocardiography,
except for a small physiological left-to-right shunt over the
foramen ovale, which, at last follow-up at 2 years of age, had
closed spontaneously.

DISCUSSION

Constriction or closure of the ductus arteriosus is a rare condi-
tion that can occur spontaneously or be secondary to maternal
medication. The ductus arteriosus is a blood vessel connecting
the pulmonary artery and the descending aorta, allowing the
blood to bypass the high-resistance pulmonary vessels. It is
crucial for the fetal circulation by shunting most of the blood
volume from the right ventricle to the aorta, and it is essential
for normal fetal development.” The duct normally closes spon-
taneously after birth and most often there is a functional closure
24 h after birth. However, the complete anatomical occlusion of
the lumen of the duct may take days or weeks.” * A Doppler
study on human fetus showed that 78% of the right cardiac
output and 46% of the total cardiac output crosses the ductus
arteriosus.” If the duct closes in utero, all the blood is ejected
into the pulmonary circulation, leading to hypertrophy of the
medial layer of the pulmonary arteries, and pulmonary hyper-
tension. This can have serious impact on the fetus, such as con-
gestive heart failure or fetal hydrops, and may even lead to
intrauterine death.'® In our case, a pregnant woman at
36 weeks’ gestation was given six doses of diclofenac 50 mg
during 48 h, for abdominal pain. Fetal echocardiography

Figure 1 Prenatally: constricted ductus arteriosus with increased
velocity. No visible blood flow in the pulmonary artery.

Video 2 Postnatally, 30 min after birth; improved, but reduced
contractility of the right ventricle yet remaining. Right ventricle
hypertrophy and tricuspid regurgitation.

revealed a constricted ductus arteriosus with consequential acute
pulmonary hypertension and right-sided heart failure, fetal
ascites and generalised oedema.

A PubMed search from 1998 until the present, revealed six
other case reports describing constriction or closure of the ductus
arteriosus following maternal ingestion of diclofenac.'''¢ It has
also been described after maternal use of topical diclofenac in
two case reports.'” '® Diclofenac is a NSAID that is widely used;
it is commonly prescribed to treat various diseases and symptoms
such as inflammation and mild-to-moderate pain. There is an
increased risk of premature closure of the ductus arteriosus if
NSAIDs are used after 28 weeks of gestation, and the risk
increases with advancing gestational age.'” Ductal closure is
described both after a single dose and after long term use of
NSAIDs in pregnancy. The neonate described in this case
improved during the first days after delivery and echocardiog-
raphy was normal at 5 weeks of age. There are a variety of neo-
natal outcomes described in the literature.

The renal function was not impaired in our case. However,
NSAIDs can affect fetal and neonatal renal function. NSAIDs
can cause reduced renal perfusion, which leads to reduced urine
production and oligohydramnios. The effect can be transient,
but there are cases describing end-stage renal failure.?*=>* The
main problems with administration of NSAIDs during preg-
nancy are adverse effects on the ductus arteriosus and fetal renal
function. However, other adverse neonatal effects are also
described, such as intraventricular haemorrhage, necrotising
enterocolitis, periventricular leucomalacia, respiratory distress
syndrome and bronchopulmonary dysplasia.” ** *°

NSAIDs are widely used among fertile women and can be
bought without prescription. It is therefore important to inform
pregnant women of the potential fetal and neonatal complica-
tions following maternal ingestion, and that these drugs should
be avoided as self-medication especially in the third trimester.
There is an ongoing debate whether NSAIDs should be reintro-
duced as tocolytic therapy since their effect on delaying preterm
delivery is high.?® %’ However, the potential negative side
effects, most importantly premature closure of the ductus arter-
iosus and fetal renal impairment, have to be balanced, and treat-
ment should only be introduced after thorough consideration
and with caution.

Fetal monitoring should be performed if any of these drugs
have been taken in late pregnancy. Ductal constriction is usually,
but not always, reversible after withdrawing the inciting
agent.”® 2’ If the pregnant woman is term or near-term and the
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duct has closed, immediate delivery is recommended. As in our
case, the right heart failure usually improves if the disorder is
diagnosed and the neonate is delivered promptly.

Patient's perspective

The mother's thoughts:

» | find it very difficult to think about what happened.
Everything happened so fast and | did not really understand
what took place. | was in pain, but the doctors did not
know why. They gave me tablets to relieve the pain, and |
trusted that they knew what they were doing. | was angry
and sad over the way | was treated. | felt that something
was wrong. | was told that the baby was fine even though |
was in extreme pain. Before | was discharged, they wanted
to do another CTG-registration and they did another
ultrasound examination, which showed fluid in the baby's
abdomen. | was referred to the National Center for Fetal
Medicine and got an appointment for the next day. | do not
understand why they did not send me the same day. When |
came to the National Center for Fetal Medicine, the
diagnosis came as a shock. We waited for many hours
before | was examined. Three or four medical doctors came
to look at the ultrasound pictures. | lay there and smiled,
not understanding the medical language they were using.
Another doctor came and said that the baby had to come
out. Immediately... totally unexpected. | was angry and sad
when | finally understood what had happened to me. | had
been given Voltaren in the last trimester.

» After this | no longer trust medical doctors. | had postnatal
depression and it has taken a long time to accept what
happened. | want another baby, but do not dare have one. |
am still afraid. | try to console myself that things could have
been worse and that | was lucky to get the help | did. My
daughter is now healthy and | am happy...

Learning points

» Non-steroidal anti-inflammatory drugs (NSAIDs) should only
be prescribed after thorough consideration and with caution
in pregnant women, especially during the third trimester.

» NSAIDs may be associated with premature closure of the
ductus arteriosus.

» If any NSAIDs have been taken in late pregnancy, it is
important to monitor the fetus closely to detect signs of
ductal constriction.

» Immediate delivery is recommended if the duct has closed
and the pregnant woman is term or near-term.
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