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Case report
Perinatal intraventricular hemorrhage related

to maternal warfarin use
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"Department of Pediatrics; “Department of Surgery; ‘Department of Pharmacology, Faculty of Medicine, Khon Kaen University

Abstract:

Warfarin is an essential anticoagulant for long term prophylaxis of mechanical valve replacement.
However, it can have harmful effects on the fetus including warfarin embryopathy and fetal hemorrhage. A
3b-week-gestational age male infant was born to a mother with rheumatic heart disease presenting a history of
mitral valve replacement requiring life-long warfarin therapy. The infant was delivered by emergency cesarean
section due to fetal distress. He required initial resuscitation and respiratory assistance due to severe anemia.
A computed tomography scan of the brain showed a 4.3x5.7x4.9 cm intraventricular hemorrhage, an intracerebral
hemorrhage with subfalcine and descending transtentorial brain herniation. Multiple doses of blood products
were transfused to correct the patient’s coagulopathy. Genetic polymorphism analysis of the mother and infant
revealed the CYP2C9 *1/*1 (wild-type) alleles and two polymorphisms on the VKORC1 gene (-1639 GG>AA and
1173 CC>TT). Individuals exhibiting these polymorphisms affect lower vitamin K epoxide reductase enzyme
activity, resulting in lowering levels of active vitamin K and vitamin K-dependent coagulation factors. These
findings possibly explain the cause of the infant’s coagulopathy. To prevent serious bleeding consequences
in the fetus, pregnant women requiring warfarin use should undergo pharmacogenomic studies testing both
themselves and their fetus. This will yield recommended individualized dosing and monitoring of the fetus’s
well-being using sequential ultrasonography.
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Background

Warfarin, a vitamin K antagonist, constitutes an
essential anticoagulant for long term thromboprophylaxis
of mechanical valve replacement. The drug’s ability to
cross the placental barrier can cause adverse effects
in the fetus including warfarin embryopathy and fetal
hemorrhage'”. According to an autopsy study of still-
births of mothers using warfarin during pregnancy, the
incidence of perinatal intraventricular hemorrhage (IVH)
is 4.6 t0 5.1%". This report describes an interesting case
of a premature infant developing IVH related to maternal
warfarin use. CYP2C9 and VKORC1 genotyping testing
for both mother and infant are performed to identify

the cause of IVH.

Case report

A 3b-week gestational age male infant was born to
a 27-year-old mother by an emergency cesarean section
due to fetal distress. The mother presented rheumatic
heart disease with postmitral valve replacement and
required lifelong warfarin anticoagulant. During pregnancy,
the anticoagulant was briefly switched from warfarin to
enoxaparin during 8 to 12 weeks of gestation to miti-
gate risk of warfarin embryopathy. Warfarin was then
reintroduced and continued until 35 weeks of gestation.
Her most recent international normalized ratio (INR)
level two weeks before delivery was 2.58. She visited
the hospital reporting decreased fetal movement. The
external fetal monitoring showed abnormal variability,
which was compatible with acute fetal hypoxia. The
antenatal ultrasonography revealed a large hypoechoic
lesion in the right lateral ventricle of the fetus. Thus, an
emergency cesarean section was immediately performed.

The infant was born with a birth weight of 2,540
grams and Apgar scores of 1, 3 and 3 at 1, 5 and 10
minutes, respectively. He exhibited poor respiratory
effort and required positive pressure ventilation via an
endotracheal tube. His physical examination showed

markedly pale skin, widened and tense anterior fontanelle,

enlarged head circumference and fixed, dilated pupils
that did not respond to light. Initial laboratory results
revealed a hematocrit of 16%, prolonged prothrombin time,
activated partial thromboplastin time and normal platelet
count and fibrinogen level. To restore his hematocrit
and coagulation factors, he received a total of 30 mL/
kg of red cells and 20 mL/kg of fresh frozen plasma. A
bedside cranial ultrasonography showed a hyperechoic
lesion in the right lateral ventricle, third ventricle, and
right parietotemporal lobe with subthalamic hernia-
tion. A subsequent computed tomography of the brain
revealed an intraventricular hemorrhage (IVH) that was
4.3x5.7x4.9 cm in size, along with an intraparenchymal
hemorrhage in the right parietotemporal region with
evidence of subfalcine and descending transtentorial brain
herniation. At 4 hours of age, he developed seizures
requiring anticonvulsant treatment. Due to the predictable
poor neurodevelopmental outcome, a multidisciplinary
team consisting of neonatologists, hematologists and
neurosurgeons discussed further treatment options with
the parent. The decision was made to treat the infant
palliatively. He was later successfully extubation but
still required orogastric tube feeding and suctioning
due to spasticity and sucking-swallowing incoordina-
tion. Finally, he expired from respiratory failure due
to devastating outcome of IVH at two months of age.

To identify the cause of severe hemorrhage, blood
samples from both mother and infant were analyzed for
CYP2C9 and VKORC1 genotyping. The results revealed
that both the mother and infant had the wild-type
CYP2C9 *1/*1 genotype, while two genetic polymor-
phisms were found on the vitamin K epoxide reductase
complex subunit 1 (VKORC1) gene (-1639 GG>AA and
1173 CC>TT).

Discussion
Related pharmacogenomic studies have shown that
several genetic polymorphisms can influence the dosage

of warfarin needed to reach the target INR level. CYP2C9
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is the key enzyme that metabolizes warfarin. Individuals
with CYP2C9 genetic polymorphisms have altered CYP2C9
activity, which can lead to undermetabolized warfarin
and leading to overdose.

The anticoagulation effects of warfarin stem from
inhibiting vitamin K epoxide reductase, an important
enzyme in the gamma-carboxylation pathway of the
coagulation cascade. Recently, the VKORC1 gene has
been identified as responsible for vitamin K epoxide
reductase activity. Patients with different VKORC1
variants need different warfarin maintenance doses to
achieve the same target INR level.

We constitute the first to report a case of perinatal
IVH associated with genetic polymorphisms in warfarin
and vitamin K metabolism. The CYP2C9 genotype was
wild-type in both the mother and infant, suggesting
that the metabolism of s-warfarin was normal in this
patient. However, both the mother and infant carried
VKORC1 gene polymorphisms at -1639 GG>AA and 1173
CC>TT. Inrelated studies, these genotypes have been
reported regarding that their carriers required lower doses
of warfarin to reach target INR*’. We hypothesized
that these genetic polymorphisms contributed to the
serious fetal hemorrhage by allowing the average dose
of maternal warfarin to have a full effect on the fetus’s
low physiological level of vitamin K.

Fetal hemorrhage related to warfarin occurs more
commonly in the second and third trimesters of preg-
nancy’. Related studies have reported that the most
common site of intracranial hemorrhage is subdural
hematomaﬁ's, while IVH is relatively less common’. Peri-
natal IVH related to maternal warfarin use can cause
mortality and adverse neurodevelopmental outcomes

among infants’.

To date, no consensus has been reached concerning
the prevention of fetal hemorrhage among women
receiving warfarin during pregnancy. However, sequential
ultrasonography to monitor fetal well-being throughout
the gestation period is crucial for early detection and
management of fetal hemorrhage. In addition, warfarin
pharmacogenomics testing of the mother and fetus
should be considered to justify the dosage and reduce

bleeding risk.
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