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Management of a patient with factor X
deficiency with FEIBA: a case report

Luish Borboruah, Anupam Dutta

Hereditary factor X (FX) deficiency is a rare autosomal
recessive disorder that increases bleeding tendencies,
ranging from epistaxis to intracranial haemorrhage
(ICH), which can be life-threatening. Single factor
concentrates are recommended for treating rare
bleeding disorders; however, in India most people
with FX deficiency are treated with fresh frozen
plasma (FFP). We report a case of FX deficiency in

a child with a history of intracranial bleeding who

was found to have a novel mutation in the F10

gene. Although managed with weekly prophylactic
FFP infusions, he continued to experience regular
bleeding including two further instances of ICH. Other
therapeutic options were unavailable or unaffordable.
When the Indian Government added FEIBA to the
essential drug list, a decision was made to try FEIBA
prophylaxis to better manage his bleeding. In 2019, he
was started on a weekly dose of FEIBA, 500 IU (20 1U/
kg and his prophylactic FFP transfusion regimen was
stopped. His bleeding episodes started to reduce after
two months of starting FEIBA prophylaxis. Over the
last three years he has had only four minor bleeding
episodes and has remained completely free of major
bleeding. He is now able to receive home-based
therapy and his prognosis can be considered to be
improved. FEIBA may be a useful medicinal therapy for
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A report on a case of factor X deficiency from Assam Medical
College and Hospital indicates that FEIBA prophylaxis may be
a useful therapy in settings where plasma-derived factor X
concentrate (pdFX) is not available

FX-deficient patients who suffer severe haemorrhagic
episodes in countries where plasma-derived factor X
(pdFX) is not available.
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actor X (FX) is a vitamin K-dependent plasma

glycoprotein that plays an important role in

the blood coagulation cascade. Congenital

FX deficiency is a rare autosomal recessive
bleeding disorder Y. The tendency of bleeding can be
once or recurrent and can vary in degree from mild
to severe based on the level of the FX in the blood.
The most common symptoms are epistaxis, gingival
bleeding, and menorrhagia 3. Infants and neonates
with severe FX deficiency are at high risk of intracranial
haemorrhage (ICH) .
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FX deficiency represents ~10% of all rare bleeding
disorders P!, As with other rare bleeding disorders, FX
deficiency occurs more commonly within communities
who practice consanguineous marriage. FX deficiency
is classified as either type |, with reduced factor X
activity and reduced factor X antigen, or type Il,
distinguished by reduced factor X activity but normal
factor X antigen 1,

The World Federation of Hemophilia (WFH)
recorded 67 cases of FX in India in its 2021 Annual
Global Survey 7. Cases of FX deficiency in India have
been reported in the literature by Shah et al,, who
reported on eight cases in 2008 ¥, and other cases
have been reported by Sinha et al. ®' and Chatterjee
et al. "9 In all previously reported cases in India, the
patients have been managed with fresh frozen plasma
(FFP) transfusion, which is the primary treatment
for FX deficiency in our country. Other therapeutic
options for FX deficiency include prothrombin complex
concentrates (PCCs), dual-factor IX/X therapy, and
human plasma-derived factor X concentrate (pdFX) &Y,
Single factor concentrates are recommended for
treating rare bleeding disorders where possible *2,

Whereas prothrombin complex concentrates
(PCCs) are essentially used to replace a deficit in
clotting factors, FEIBA (factor eight inhibitor bypassing
activity) is designed to directly trigger the clotting
process. FEIBA can facilitate thrombin generation
and contains the proenzymes of the prothrombin
complex factors, prothrombin, FVII, FIX and FX, which
play a major role in clotting of blood 3. Factor Vlla
present in FEIBA forms a complex with tissue factor
and calcium which converts endogenous and FEIBA
contained factor X to Xa. Endogenous and FEIBA
contained factor Xa act as part of the prothrombinase
complex which then converts endogenous and FEIBA
contained prothrombin to thrombin. It is useful in
patients who have developed an inhibitor against
factor VIl and also in patients with FX deficiency .

Here, we present a rare case of FX deficiency with a
history of intracranial bleeding who is currently under
successful prophylactic therapy with FEIBA.

Table 1. Coagulation profile results

CASE REPORT

Our patient, who was born of a nonconsanguineous
marriage and without a family history of any bleeding
disorder, first presented with fever, vomiting and
seizures in 2010 at the age of 4 months. His reports
showed anaemia (Hb=10 g/dl) and leucocytosis with
features of sepsis. His liver and renal function tests
were normal. After stabilisation cerebrospinal fluid (CSF)
analysis was undertaken, which revealed pyogenic
meningitis. A CT brain scan revealed left sided subdural
haemorrhage with midline shift, and prolonged PT
(36.4s; reference range is 12.5s) and aPTT (99.3s;
reference range: 27.6-42.4s) was noted. Considering

it to be a case of bacterial meningitis with sepsis and
sepsis-induced coagulopathy, the child was treated
with intravenous antibiotics, FFP transfusion and other
supportive care.

One month after discharge, the child again
presented with seizures and raised intracranial tension
without any history of fever or trauma. His CT scan
showed chronic subdural haematoma with rebleeding.
Thereby a panel of investigation was planned, which
showed haemoglobin (11.1 g/dl), total leukocyte count
(12,400/ cu. Mm) and normal platelet count
(1,24,000/ cu. Mm). This time he was evaluated for a
possible coagulation disorder. The resulting coagulation
profile is shown in Table 1 and factor assay results in
Table 2.

Based on the reports the child was diagnosed with
severe FX deficiency. Genetic analysis was undertaken
to confirm the diagnosis and to establish the mutation
in the F10 gene. This revealed a novel single nucleotide
change T>G (c.336) at codon 112 of the F10 gene
(Figure 1). Genetic analysis of both parents and two
elder sisters revealed that they were all heterozygous
for the same mutation.

A treatment regimen was started whereby the child
received a weekly prophylactic FFP infusion, and this
continued for next 9 years. Despite this he experienced
repeated episodes of joint bleed, gum bleeding and
epistaxis at intervals ranging between 10-14 days, which
impaired his daily activities. During this time he also

Table 2. Factor assay results

TEST PATIENT VALUE REFERENCE TEST PATIENT VALUE REFERENCE
Prothrombin time | 52.7s 12.5s Factor VIII 173.6% 50-150%
aPTT 84.9s 27.6-424s Factor X <1% 50-150%

INR 4.80 Fibrinogen 231.5mg/dl 150-450mg/dl
Thrombin time 13.5s 12.0-16.0s Ristocetin co 89% 50-175%
INR: International normalised ratio factor assay
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Figure 1: Genetic analysis
Procedure and results of F10 gene testing

Sample type:

¢ Blood sample received in EDTA anticoagulant
vacutainers

* DNA extracted by commercial kit (Gentra

Puregene blood kit, Qiagen Gmbh)

Gene tested:
F10 emsembl reference sequence:
ENSTO0000375559

Method:
Direct DNA sequencing

Procedure:

» Multiplex PCR of F10 promoter, 8 exons (including
20-40 nucleotides flanking the exon) and poly
adenylation site
Bidirectional sequencing of the amplicons

developed two further episodes of intracranial bleeding,

in 2013 and in 2015, which were managed with FFP
transfusion.

In 2019, after FEIBA was added to the National List
of Essential Medicines by the Indian Government, a
decision was made to try FEIBA prophylaxis in the hope
of better managing the child’s bleeding. He was started
on a weekly dose of FEIBA, 500 IU (20 1U/kg) and his
prophylactic FFP transfusion regimen was stopped.
The child was initially monitored on a weekly basis
for six months. After two months of starting FEIBA
prophylaxis his bleeding episodes started to reduce.
After six months, the frequency of his monitoring
visits was reduced to every two weeks, and after a
further six months to monthly clinic visits. He has not
experienced allergic reaction following administration
of the product.

The efficacy of the treatment Is supported by the
fact that in the last three years, since starting FEIBA
prophylaxis, the child has had only four minor bleeding
episodes and has remained completely free of any
major bleeding episodes. His last recorded bleeding
episode was cutaneous bruising in 2020. His parents
have been trained to administer FEIBA and he is
now able to receive home-based therapy. A timeline
overview of the child’s case is shown in Figure 2.

Our treatment plan is for the child to continue to
receive FEIBA prophylactically unless, on review, a non-
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Results:

DNA SEQUENCING
c.336T>G
p.cys112Trp(Homozygous)
c.336T>G
p.cys1l12Trp(Heterozygous)

c.336T>G
p.cysl12Trp(Heterozygous)

Patient

Father

Comment:

The F10 gene mutation is a novel single nucleotide
change T>G (c.336) at codon 112 of the F10 gene.
This mutation predicts an amino acid change,
Cys>Trp at codon 112 in the EGF domain of F10.

Interpretation: The disease affecting the patient
is caused by a missense mutation (p.cys112Trp)
in the F10 gene

response to FEIBA develops or another better, reliable
and affordable choice becomes available. Based on his
clinical status over the last three years, his prognosis
can be considered to be improved since starting FEIBA
prophylaxis.

DISCUSSION

Decreasing FX coagulant (FX:C) activity is associated with
increasing severity of bleeding in FX deficiency #4234,

A study by the European Network of Rare Bleeding
Disorders (EN-RBD) reported that FX:C levels at which
patients were asymptomatic or had grade 1, 2, or 3
bleeding were 56, 40, 25, respectively ' Based on data
from the EN-RBD registry, and in this study, patients with
factor X activity levels of >40, 10—-40 and <10 IU/dL were
classified as being largely asymptomatic, suffering minor
spontaneous or triggered bleeding, or having a high risk
of major spontaneous bleeding, respectively 9.

In the case reported here, the child had severe FX
deficiency that manifested with intracranial haemorrhage
(ICH) and a FX level <1%. Genetic testing revealed a
novel missense mutation which, to our knowledge,
has not been recorded in other available published
literature. Shinohara et al. ™! report 105 mutations of
the F10 gene; 82 are missense mutations (representing
78% of all mutations), 14 deletions (3 gross deletions +
11 microdeletions), 6 splice site mutations, 2 nonsense
mutations, and 1 mutation in the 50 flanking region.
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Figure 2. Timeline overview from first presentation to date

Aged 4 months, presents with fever, vomiting

and seizures. Investigation shows:

« Anaemia (Hb 10g/dl) and leucocytosis with
features of sepsis

¢ Pyogenic meningitis

e Subdural haemorrhage

* Prolonged PT (36.4s) and aPTT (99.3s)

Diagnosis of bacterial meningitis with
sepsis and sepsis-induced coagulopathy

* Repeated bleeding episodes, approx. every
10-14 days, including joint bleeds, gum bleeds

Reduction

in bleeding 4 minor

Treated with IV antibiotics and FFP « Continuation of weekly treatment with FFP episodes noted bleeding episodes
2010 + 2 months —<Gr——l-
+ 1 month 2013 2015 2019 2023
Presents with seizures. Investigation shows: Intracranial Intracranial Initiation of weekly

» Subdural haematoma and rebleeding
» Prolonged PT (52.7s) and aPTT (84.9s)
* FVII173.6%

o FX<1%

Diagnosis of severe FX deficiency

Initiation of weekly FFP

Most gene mutations are located in exon 8; the number
of mutations located in each exon is proportional to
the length of the exon itself, indicating the absence
of a hot-spot region in F10 8. Gene deletions result
in premature termination and thus the loss of the FX
catalytic domain, whilst missense mutations may also
affect phospholipid binding, activation, secretion, or even
FX synthesis ®. These mutant FXs have been named
according to the proband'’s origin, for example, factor X
Prower 19, factor X Stuart 2%, factor X San Antonio | ? and
factor X Friuli 22

Following diagnosis, the child in our case went on
to have further episodes of intracranial bleeding, as
well as repeated joint bleeds, gum bleeds and epistaxis,
despite regular treatment with plasma replacement
therapy. Multiple episodes of ICH in infants with FX
deficiency have been reported elsewhere. Ermis et al.
reported a case of infants who developed ICH twice,
with prophylactic plasma replacement therapy proving
ineffective 3. Sandler et al. reported an infant who
experienced three episodes of ICH in first 6 months
of life, but where no further bleeding occurred after
the initiation of secondary prophylaxis ?4. El Kalla et al.
also reported two cases who developed intracranial
haemorrhage twice 2. In the first case, ICH developed
at 3 days old and secondary prophylaxis was not started
until a second ICH developed at age of 4 months. In
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FEIBA prophylaxis,
500 U (20 IU/kg)

\
2018
FEIBA added to

National List of
Essential Medicines

the second case ICH developed at age of 3 days and a
second episode developed despite regular replacement.

In the past, bleeding episodes in people with
coagulation disorders were treated with whole blood
replacement and later FFP products. More recently,
with development of knowledge about rare coagulation
factor disorders and advances in technological abilities,
a range of replacement therapies have been developed.
Current therapeutic options for FX deficiency
include FFP, cryoprecipitate, prothrombin complex
concentrates (PCCs), dual-factor IX/X therapy, and
human plasma-derived factor X concentrate (pdFX) 14,
Receiving reqgular FFP did not prevent bleeding in the
case reported here; however, it was not possible to
consider these other therapeutic options as they were
either unavailable or unaffordable.

In a study conducted by Shim et al. FEIBA was
introduced as a prophylactic therapy in a 22-month-
old child with past history of recurrent intracranial
haemorrhage at 74 1U/kg once weekly dose for 11
months. During that period the child developed
43 episodes of minor bleeding, all which occurred
following trauma; however no episodes of intracranial
haemorrhage were noted 9. In 2018, the Indian
Government added FEIBA to the National List of
Essential Medicines. Prior to this, it was not possible to
consider it as a potential treatment option for the child
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in our case as his parents could not afford the high
cost. However, since starting FEIBA prophylaxis, it has
been seen to be similarly effective.

Since FEIBA is produced from human plasma there
is a risk that it may carry infectious agents, such as
viruses and variant Creutzfeldt-Jakob disease (vCJD). To
minimise this risk, plasma donors are now screened, and
the manufacturing process involves the inactivation and
removal of certain viruses. There is still a risk that human
pathogenic agents may be transmitted, and hence it
remains a major issue to be addressed. In our case the
child was vaccinated against hepatitis B; however, he has
not been vaccinated against hepatitis A.

CONCLUSION

Although less common than Factor VIII and Factor IX
deficiency, Factor X deficiency should also be considered
in a young patient with deranged bleeding profile. In
these patients, early diagnosis and effective replacement
therapy is crucial for the prevention of central nervous
system bleeding. In our case, the primary therapeutic
option available, FFP, was not effective in managing

the child’s bleeding. However, we have found that the
prophylactic use of FEIBA is helping to manage the child’s
bleeding and has, as a result, dramatically improved his
quality of life. FEIBA may be a useful medicinal therapy
for FX-deficient patients who suffer severe haemorrhagic
episodes in countries where plasma-derived factor X
concentrate (pdFX) is not available.
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