Case Report

Recurrent Cerebral Venous Thrombosis Treated with Direct
Oral Anticoagulants in a Japanese Man with Hereditary
Protein C Deficiency
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We herein report a case involving a 32-year-old Japanese man with recurrent cere-
bral venous thrombosis due to hereditary protein C deficiency. He was admitted to
our hospital with impaired consciousness. Brain magnetic resonance imaging dem-
onstrated high intensities diffusely along the bilateral sulci and magnetic resonance
venography revealed left transverse sinus and superior sagittal sinus stenoses. His
father had a history of cerebral infarction and venous thrombosis. The protein C
activity level examined by chromogenic synthetic substrate assay was markedly
reduced. He was diagnosed with protein C deficiency, and a genetic analysis
revealed a heterozygous mutation at exon 3 ¢.199G>A,p.Glu67Lys on the protein C
gene. Four months later, at his second admission, he had transient aphasia, and his
protein C activity was under 10%. We switched warfarin to the direct oral anticoa-
gulants edoxaban. He remains fully recovered with no adverse events after the
administration of edoxaban for a year. Direct oral anticoagulants may be a new tool
for treating cerebral venous thrombosis due to hereditary protein C deficiency.
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Case report

A 32-year-old Japanese man was admitted to our hospi-
tal with impaired consciousness. His father had a history
of cerebral infarction and venous thrombosis. Brain
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magnetic resonance imaging (MRI) demonstrated high
intensities along the bilateral sulci on diffusion-weighted
imaging and on fluid-attenuated inversion recovery imag-
ing (Fig. 1A, B). Gadolinium contrast T1-weighted imag-
ing demonstrated empty delta sign (Fig. 1C). MR
angiography showed right middle cerebral artery occlu-
sion (Fig. 1D), and MR venography revealed defects in
the left transverse sinus and superior sagittal sinus (SSS;
Fig. 1E). We diagnosed him with cerebral venous throm-
bosis (CVT) and started heparin sodium and warfarin.
The protein S activity (102%; 67-164%) and protein C (PC)
antigen (72%; 70-150%) levels were all within normal
ranges, although the PC activity level was low at 49% (64-
146%) examined by chromogenic synthetic substrate
assay. A genetic analysis revealed a heterozygous single-
base mutation (G>A) in the codon 199 (glutamic acid to
lysine) in the 3™ exon portion of PC gene (PROC; Fig. 11)
which was first reported by Reitsma et al. in 1995." MR
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Fig. 1. Brain magnetic resonance imagings (MRI) (A-E on admission, F at day 20" and G and H at four months from first discharge) and a genetic analysis (I).
(A) Diffusion-weighted imaging (WI) demonstrated high intensities diffusely along the bilateral sulci. (B) Similar findings were found on fluid-attenuated inver-
sion recovery (FLAIR) imaging. (C) Gadolinium contrast enhanced T1-WI demonstrated empty delta sign. (D) MR angiography showed chronic right middle
cerebral artery occlusion (M1) with collateral circulation (arrows). (E) MR venography revealed defect in the left transverse sinus and SSS (arrowheads). (F) Re-
examination of MR venography showed improvement in the SSS blood flow but not in the left transverse sinus at day 20" (arrowheads). A new lesion appeared
in the left frontal lobe with the edematous change and hemorrhagic change on FLAIR imaging (G) and T2* (H) at 2" admission. (I) A genetic analysis revealed

heterozygous mutation at exon 3¢.199G>A, p.Glu67Lys on PROC.

venography showed improvement in the SSS blood flow
at day 20" (Fig. 1F). Transient aphasia appeared four
month later. Brain MRI showed edematous hemorrhagic
change in the left frontal lobe (Fig. 1G, H) and the PC
activity level revealed under 10%. We switched warfarin
to a direct oral anticoagulants (DOACs), edoxaban (60
mg/day). He remains fully recovered after the adminis-
tration of edoxaban for a year.

Discussion

Heterozygous PC deficiency occurs in 0.14-0.50% of the
general population and in up to 9% of patients (<70 years
old) with VT.” The 2016 guidelines on antithrombotic
therapy for the acute treatment of VT prefer DOACs to
vitamin K antagonist.” Positive outcomes have been
reported for the use of DOACs, especially Xa inhibitors in



CVT DUE TO INHERITED PC DEFICIENCY TREATED BY DOAC

inherited thrombophilia.” * A four-year old male with PC
deficiency was switched warfarin to edoxaban (mg/kg) in
the development of purpura fulminans. He was success-
fully managed over two years.” Edoxaban was noninfe-
rior to warfarin for the treatment with VT, but the
existence of PC deficiency patients was unknown.'” It is
well known that PC activity show falsely raised even in
the method of synthetic substrate assay treated with
DOAC:S, careful consideration is needed. Further evidence
supporting the widespread use of DOACs for VT with
inherited thrombophilia is needed.

In conclusion, DOACs may be a new tool for the treat-
ment of CVT due to PC deficiency.
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