CLINICAL AND LABORATORY OBSERVATIONS

Severe Factor X Deficiency Presenting as Febrile
Seizure in an Infant
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Summary: Factor X deficiency is a severe inherited coagulation dis-
order, which is characterized by severe systemic bleeding manifes-
tations in affected individuals. It is a rare disorder with a frequency of
around 1:1,000,000 in the general population. We present the case of
an infant with factor X deficiency who presented with complex febrile
seizure. Although febrile seizures are very common in children, a
closer scrutiny leads to neuroimaging and finding of intracranial
bleed. Hematological and genetic investigations confirmed the diag-
nosis. A high index of suspicion should be maintained to diagnose
uncommon bleeding disorders in children.
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F actor X (FX) is a vitamin K dependent plasma glyco-
protein, which plays a central role in the coagulation
cascade being the first enzyme in the common pathway.
Deficiency of FX is a rare hemorrhagic disorder and is the
most severe of rare coagulation defects. The reported inci-
dence in the general population is around 1:1,000,000.! As it
is inherited as an autosomal recessive disorder, there is an 8-
to 10-fold increase in the incidence in consanguineous
populations such as in Iran.2 The disorder usually manifests
with severe systemic bleeding tendencies. Here we report an
infant with severe FX deficiency who initially presented with
complex febrile seizure (FS). A high index of suspicion led
us to this uncommon diagnosis.

CASE DISCUSSION

An 8-month-old boy with normal birth and developmental his-
tory came to the emergency room with left-sided complex partial
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seizure of 15 minutes duration, which was aborted with midazolam
nasal spray. He had a mild cough for 4 days and low-grade fever for
1 day. He was admitted for observation as a case of complex FS. In the
hospital, he had a repeat brief left-sided seizure. There were no
meningeal signs or focal neurological deficit. He was the first child of a
nonconsanguineous marriage and there was no relevant family history.
On careful questioning, parents recalled an episode of head trauma
around 2 weeks back when the child had rolled out of bed and fell on
the right side of his head. He had been irritable for some time but had
no other symptoms since then. In view of the suggestive history of
trauma and repeat focal seizures, neuroimaging was planned. Magnetic
resonance imaging of the brain (Fig. 1) showed thin subdural hema-
toma over right temporo-parietal lobes, right cerebellar hemisphere,
and along the right leaf of the tentorium. A small focus of hemosiderin
residue was seen in the right temporal lobe.

The child was investigated in light of abnormal neuroimaging.
Platelet count was normal, but both prothrombin time (94.2 s, normal:
9.5 to 12.3s) and activated partial thromboplastin time (78.4 s, normal:
25.3 to 32.5s) were found to be elevated. Further testing decreased the
activity of FX (< 1%). In view of prohibitive cost and limited availability
of prothrombin complex concentrate (PCC), it was decided to use fresh
frozen plasma (FFP) transfusions for prophylaxis. The patient was ini-
tially advised biweekly FFP transfusion with monitoring of FX levels.
Genetic testing detected a homozygous missense variation in exon 1 of
the FI0 gene (chr13:113777213C > A) that results in the amino acid
substitution of Aspartic acid for Alanine at codon 15 (p.AlalSAsp;
ENST00000375559). This mutation has been previously reported in 2
Indian patients with FX deficiency.> The parents were counselled for
further genetic testing and the need for regular prophylaxis, but the
patient was on irregular follow-up. FX levels remained below 1% on
repeat testing. Around 10 months after the initial presentation, the
patient died due to spontaneous massive intracerebral hemorrhage.

DISCUSSION

A FS is a seizure accompanied by a temperature > 100.4°F,
without central nervous system infection, that occurs in children 6
to 60 months of age. FS is the most common convulsive event in
children 4younger than 5 years and occur in 2% to 5% of all
children.* Focal, prolonged (> 15min), or multiple seizures are
classified as complex’ and are associated with an increased risk of
recurrent FSs and epilepsy.® American Academy of Pediatrics
guidelines recommend against neuroimaging in a child with
simple FS* A few studies have also advised against neuro-
imaging in children with complex FS as it rarely affects the
management.7’8 However, in the presence of suggestive history or
neurological examination, investigations may be required.® Also,
focal, multiple, and prolonged FS (with increasing features of
complexity) are more likely to have imaging abnormalities.”

FX deficiency is a rare bleeding disorder, which is caused
by mutations in the FX gene located on the long arm of chro-
mosome 13. The prevalence of heterozygous carriers is unclear.
Heterozygotes may be completely asymptomatic or have skin,
mucosa, gastrointestinal, or postoperative hemorrhage. They are
usually diagnosed on the basis of family history or abnormal
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FIGURE 1. MRI brain. T2 fluid attenuated inversion recovery axial (A) and sagittal (B) images show subdural hematoma over right
temporo-parietal lobes and along the right leaf of tentorium (marked by arrows).

preoperative laboratory testing.!! Among homozygotes, the
most common bleeding symptoms are mucocutaneous bleeds,
easy bruising, epistaxis, gum bleeding, menorrhagia, and
hemarthrosis. Besides the latter, other severe bleeding manifes-
tations include intracranial, gastrointestinal, and umbilical cord
bleeding in newborns.!""'2 Intracranial bleeding has been
reported in 9% to 26% of patients with FX deficiency in various
studies.""!-12 Tt is most common in the neonatal period and has
also been reported antenatally.!> Patients with FX levels
>0.56 IU/mL are generally asymptomatic, patients with FX
levels <0.25 ITU/mL may have spontaneous minor bleeding, and
those with FX levels <0.1 IU/mL may have spontaneous major
bleeding.*

In case of mild bleeding or minor surgery, injectable tra-
nexamic acid may be used. A solution of tranexamic acid and
fibrin glue may also be used to achieve local hemostasis. For
severe bleeding or major surgery, FX replacement therapy can
be accomplished with FFP or plasma-derived Factor IX con-
centrates (PCC) to maintain FX activity >0.2IU/mL. In
patients with a history of severe bleeding or suggestive family
history, the use of twice-weekly PCC or twice-daily FFP has
been suggested as prophylaxis to maintain trough FX activity
>0.01 IU/mL in adults and >0.02 IU/mL in children. Preg-
nant women and neonates require aggressive monitoring and
appropriate replacement therapy. Although an FX concentrate
has become available, there is insufficient evidence to recom-
mend its use.!>10

The limited utility of neuroimaging in FS has been corro-
borated by many studies. However, a vigilant approach must be
followed for every child presenting to the hospital with a seizure.
Our patient suffered from a rare, severe coagulation disorder and
was started on a potentially life-saving treatment. The treatment
guidelines and therapeutic approaches in FX deficiency require
further inquiry. Genetic testing and counselling should be con-
sidered imperative in all patients with FX deficiency.
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