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A b s t r ac t
Inherited thrombophilias in pregnant females have increased risk of venous thromboembolism as well as adverse outcomes in pregnancy like
miscarriage, fetal demise, fetal growth restriction, and abruptio placenta. Majority (50–60%) of cases of inherited thrombophilias are due to FVL
(factor V Leiden) and prothrombin G20210A (also called the prothrombin gene mutation [PGM]) whereas deficiencies in protein S, protein C,
and antithrombin account for the remaining cases. Pregnancy with thrombophilias requires adequate thromboprophylaxis during antenatal
and postnatal periods depending upon the type and other factors, but the available evidence for their management is not sharply defined.
This case reports a successful outcome in case of twin pregnancy with protein C deficiency with a personal history of venous thromboembolic
(VTE) event and a bad obstetric history (BOH). She had multiple factors increasing her VTE risk: (1) previous thrombosis history; (2) inherited
thrombophilia; (3) multiple pregnancy and hence was on continued anticoagulant therapy in antenatal and puerperal period. Although only a
possible weak association with pregnancy losses has been suggested for protein C deficiency, this case emphasizes that thromboprophylaxis
throughout antenatal course improves pregnancy outcome in those with recurrent pregnancy losses.
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Introduction
Inherited thrombophilias increases the risk for venous
thromboembolic (V TE) events, miscarriage, fetal demise,
stillbirth, placental abruption, and hypertensive disorders of
pregnancy.1 Factor V Leiden mutation, prothrombin G20210A
mutation, protein C deficiency, protein S deficiency, and
antithrombin deficiency are the inherited thrombophilias and
their thrombogenic potential increased further by physiological
hypercoagulability of pregnancy.
Activated protein C, a vitamin K-dependent anticoagulant
synthesized in liver, inactivates the coagulation factors 5a and
8a, necessary for thrombin generation and factor 10 activation.
Two to three per 1,000 individuals can have protein C deficiency,
but many individuals do not have thrombosis as its phenotypic
expression is highly variable. 2 Protein C activity has been known
to increase modestly but significantly throughout the first half
of pregnancy.
Fifty percent of the cases of VTE in pregnancy are associated
with inherited thrombophilias, of which 10.3% are due to protein C
deficiency. 3 Protein C deficiency can cause warfarin-induced skin
necrosis, stroke, thrombosis in deep veins, embolism in mesenteric
and pulmonary veins.4 VTE in cerebral, portal and superficial veins
are also reported due to protein C deficiency. 5
In a healthy pregnant women, the risk of VTE is 1:1,000 which
increases two to eleven times in protein C deficiency.6 Recurrent
fetal losses attributed to thrombophilia is a treatable and
preventable condition if adequate anticoagulation is maintained
in the antenatal period.7,8
This case is being reported because of a rare successful outcome
which occurred in a women of bad obstetric history having history
of thrombosis treated throughout pregnancy with anticoagulation
and the paucity of evidence for management of such pregnancies
with thrombophilia having a prior VTE in protein C deficiency.
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C a s e D e tai l s
A 26-year third gravida with no living issues was registered with
our obstetric unit at 8 weeks of gestation. She had two pregnancy
losses of 6 and 7 months period of gestation, 4 and 5 years ago with
nonanomalous babies. Current pregnancy was spontaneously
conceived and diagnosed at 7 weeks by urine pregnancy test at
home. She was a diagnosed case of protein C deficiency, detected
on evaluation for bad obstetric history with gastrointestinal
symptoms and jaundice. She was on oral Coumarin anticoagulant
(Nicoumalone 3/4 mg on alternate day) since 2 years after IVC
angioplasty which was done for thrombotic hepatic vein outflow
tract obstruction. There was no history of thrombophilia in family.
She had history of gestational hypothyroidism and jaundice in
second trimester in both earlier pregnancies. She was also a known
case of beta thalassemia trait.
Dating scan revealed monochorionic diamniotic twin at 8 weeks
gestation when unfractionated heparin (UFH) 5,000 units four times
a day was started at 8 weeks (at INR 2.5). Gestational subclinical
hypothyroidism was also diagnosed in first trimester. Other routine
antenatal investigation and second trimester anomaly scan were
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within normal on follow up. Regular antenatal visits, by two weekly
ultrasounds to detect the complications of monochorionicity, were
done, along with monitoring of any possible thrombotic events with
continuation of anticoagulation with a target PT-INR between 2 and 3.
At 32 4/7 weeks of gestation, she presented to obstetrics
emergency with watery leakage per vaginum for 3 days, fever, and
decreased fetal movements for 2 days. On examination, premature
preterm rupture of membranes was diagnosed not in labor, so
antibiotic prophylaxis for choriamnionitis prevention and antenatal
corticosteroid therapy were started. All other investigations were
within normal limits except a low PT INR—1.15.
Admission ultrasound showed first twin as breech (average
gestational age 29 4/7 weeks day and estimated fetal weight of
1228 g), second twin—was oblique (AGA 30 1/7 weeks and EFW
1504 g) with single deep vertical liquor pocket—4 cm. Patient was
monitored for signs of chorioamnionitis and well-being of fetuses
but with constant leaking developed anhydramnios 3 days after
admission.
Elective cesarean section was planned at 33 weeks in view of
anhydramnios and fetuses in breech and oblique lie. UFH stopped
24 hours before cesarean section which was performed under
neuraxial spinal anesthesia. A 1.5 kg female and 1.2 kg male baby were
delivered. Neonatal intensive unit care was required for both premature
babies, 1 week (female) and 16 days (male). Later, both babies were
discharged in good health after establishment of breastfeeding.
The patient had uneventful intraoperative and postoperative
course. UFH 5,000 units QID was re-started 12 hours after cesarean
delivery. Overlapping was done with tablet nicoumalone 3/4 mg
alternate day from postoperative day three (POD-3) till PT—
INR rose to 2–3. UFH was stopped on POD-8 (INR-2.27) with
continuation of oral anticoagulant.
During entire period of hospitalization (20 days), she was put
on thigh length deep vein thrombosis compression stockings also.
She was discharged at INR 2.5 on POD-16 on advice for regular INR
monitoring and the babies in good condition.
Postpartum follow up at 4 weeks, mother, and both the babies
were healthy with no complications or complaints.

Discussion
Morrison AE first reported VTE with pregnancy with protein C
deficiency in 1988.9 A fatal cerebral venous thrombosis (CVT) at
6 months pregnancy due to protein C deficiency was reported by
Maeda et al. The same authors also reported a familial protein C
deficiency with CVT at 8 weeks pregnancy in a woman with protein C
deficiency. These reports suggest a significantly increased risk of
thrombosis in pregnancy with protein C deficiency.10
According to Vogel et al. VTE risk in pregnancy is 500–1000
times in protein C deficiency as compared to normal women.11 While
others estimated the relative risk of protein C deficiency related VTE
during antepartum as 3–10% and during postpartum as 7–19%.12
A meta-analysis published in 2017 attributed high absolute
risk of pregnancy-related VTE of 7.8% in protein C deficiency and
concluded that antepartum or postpartum thromboprophylaxis
or both should be given in women with protein C deficiency.13
Anticoagulation therapy for pregnancy is usually decided on the
history of VTE other thrombophilias.
Anticoagulation in the first trimester for full antenatal
period should be initiated, even in those with no history of VTE
in protein C deficiency pregnancies considering evidence of
increased thrombotic events.

Protein C-deficient women on oral anticoagulation should
be counseled regarding possible teratogenic effects of oral
anticoagulation like warfarin in preconception counselling. As
warfarin and other vitamin K antagonists, freely cross the placenta
and are teratogenic or can cause fetal bleeding, their switch to LMWH
or UFH from first trimester is warranted to avoid these complications.
LMW heparins do not cross the placenta and do not cause fetal
anticoagulation.
As postpartum risk of VTE is higher than antepartum risk, and
thrombo-prophylaxis dosage should be aggressive post-delivery
till 6–12 weeks. Vitamin K antagonists do not collect in breast milk
and can be safely continued during breast feeding.
Because of the proven efficacy and safety for fetus, heparin
remains the preferred anticoagulant for most pregnant women.
Unfractionated heparin (UFH) is less expensive, safe even for end
stage renal diseases. It is advantaged by rapid control and reversal
of its anticoagulant effect as compared to low molecular weight
heparin. In contrast to UFH, LMWHs have longer half-life, maintain
a dose dependent plasma level, can be used at home with good
predictability, even long-term use carries lesser risk of osteoporosis
and heparin induced thrombocytopenia.14
Apart from a past VTE event, repeated second trimester
nonanomalous fetal losses were also present in this case, with no
other detectable cause except protein C deficiency. As reported
by Folkeringa et al., there are high rates of fetal losses in women
with hereditary deficiencies of antithrombin, protein C or
protein S, which can be improved with anticoagulant treatment
during pregnancy. They found an adjusted relative risk of fetal
loss in women who received thromboprophylaxis as 0.07 (95%
confidence interval 0.001–0.7; p = 0.02) compared to those
women who did not.7 Considering this evidence, we continued
the anticoagulation throughout pregnancy and postpartum for
our patient.
American College of Obstetricians and Gynecologists (ACOG)
and an American Society of Hematology (ASH) guideline from
2018 have recommended that subcutaneous LMW or UFH should
be discontinued when spontaneous labor begins, or 12–24 hours
before planned induction of labor or cesarean delivery.15
Postpartum heparin needs to be started 4–6 hours after
a vaginal delivery or 6–12 hours after cesarean delivery in
patients with normal postpartum bleeding. Warfarin therapy
can begin immediately after delivery since it takes 3–4 days to
achieve anticoagulation.16 Oral warfarin and heparin are started
simultaneously on the therapeutic dose of UFH or LMWH and till
the INR is in therapeutic range for two consecutive days. This was
done to avoid the paradoxical thrombosis and skin necrosis from
early anti-protein C effect seen in warfarin.
Case-based anticoagulation prophylaxis needs to be
incorporated in antenatal care of thrombophilia. Those with
previous thromboembolic events, or having very low activity
of protein C or having previous fetal losses likely due to
thrombophilia are candidates for full thromboprophylaxis.
This case highlights that full thromboprophylaxis throughout
antenatal period in patient with protein C deficiency and having
history of thrombo-embolic event with previous fetal losses can
result in successful pregnancy outcome by preventing thrombosis
in maternal as well as fetoplacental vessels.
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