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Abstract

Background: Inborn factor X deficiency (FXD) is a very rare (1: 500,000) hereditary coagulation disorder, which is characterized by clinical manifes-
tations including hematoma, epistaxis, menorrhagia, ecchymosis, and central nervous system (CNS) or gastrointestinal (GI) bleeding (depending
on the zygosity). In homozygote patients, the risk of spontaneous intracranial hemorrhage (ICH) is high.
Objectives: The aim of this investigation was to study and long-term follow-up of the patients with FXD and ICH. In addition, we investigated their
frequent bleeding symptoms throughout their life and the results were compared with results of other studies.
Patients andMethods: This study investigated 2 cases with spontaneous intracranial hemorrhage in patients with severe congenital (factor X) FX
deficiency including a 3-year-old boy and a 1-month-old female neonate. The world literature was explored through the PubMed Medline and Scopus
using appropriate and pertinent key words.
Results: The Patients referred to the hematology department due to the neurological complications such as vomiting, unconsciousness, prolonged
nasal bleeding for recent 12 hours. They had no familial history of spontaneous CNS bleeding. The blood coagulation test analysis indicated a pro-
longed activated partial thromboplastin time (APTT) and also revealed a prolonged prothrombin time (PT) and the low levels of coagulation factor
X implicating severe congenital FX deficiency. They followed up by our hematologists to prevent intracranial hemorrhage.
Discussions: As one ICH patient whose PT and aPTT suggest a coagulation disorder secondary to vitamin K deficiency or coagulation factor deficiency,
unresponsiveness to vitamin K therapy should be useful to take FX deficiency into consideration.
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1. Background

Homeostasis is caused by the interaction between
platelets, coagulation factors, and anticoagulant proteins
in blood vessels (1). Coagulation factor X (Stuart Prower fac-
tor) is one of the vitamin K-dependent serine proteases of
the coagulation cascade, which plays a pivotal role in the
homeostasis phenomenon as the first enzyme in the com-
mon pathway of fibrin formation (1, 2). The FX gene is 22
kb long and is located at 13q34-ter, 2.8 kb downstream of
the F7 gene. The coding sequence is homologous to other
vitamin K-dependent proteins such as FVII, FIX, and Pro-
tein C, and is divided into eight exons, each encoding for
a particular domain within the protein (3, 4). FX is a vi-
tamin K-dependent liver-produced serine protease, which
serves an important role in the normal coagulation mech-
anism. Following activation by FIXa and its cofactor or
by FVIIa and tissue factor, FXa catalyses the conversion of

prothrombin to thrombin (1). Factor X deficiency (FXD)
is a hereditary coagulation disorder, which is character-
ized by clinical manifestations including hematoma, epis-
taxis, menorrhagia, ecchymosis, and central nervous sys-
tem (CNS) or gastrointestinal bleeding (depending on the
zygosity) (2, 3). It is believed that it can be inherited in a
autosomal recessive manner and can be frequently seen
with congenital anomalies that is estimated to occur in 1:
1 000 000 individuals up to 1:500 carriers. In addition, the
prevalence of the homozygous form is one in 500/000 - 1
000/ 000 of the general population. According to the lev-
els of patients’ plasma FX, the clinical manifestations of
FX deficiency are varying from severe (< 1%) to mild (6% -
10%) (4, 5). Patients with moderate–severe deficiency (fac-
tor X level below 1%) may have symptoms similar to those
of hemophilia A and B, including haemarthrosis, intracra-
nial hemorrhage, and gastrointestinal (GI) bleeding (5). In-
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tracranial hemorrhage is considered as an important pre-
sentation of the disease and the precise cause of intracra-
nial hemorrhage in patients with FX deficiency is not well
known, also due to the infrequent rate of FX deficiency, in-
formation about CNS bleeding complications and manage-
ment is limited and is mostly derived from case reports (6,
7). In homozygote patients, the risk of intracranial hemor-
rhage (ICH) is high (8).

2. Objectives

In this study, 2 cases who had (many years ago) in-
tracranial hemorrhage due to severe congenital FX defi-
ciency were studied. The patients’ baseline factor X level
was < 1% of the normal range. Since a long-term follow-up
was possible, we reported their frequent bleeding symp-
toms throughout their life; in addition, literature was re-
viewed regarding the patients with FX deficiency and ICH.

3. Patients andMethods

Tabriz University of medical sciences ethics commit-
tee approval was obtained, and the written informed con-
sent obtained from each patient’s parents, and the study
was carried out in accordance with the principals of the
Declaration of Helsinki. Information of both patients was
obtained from their medical files and from a structured
questionnaire filled by a physician by interview of the pa-
tients’ parents. The world literature was explored through
PubMed, Medline and Scopus using appropriate and appli-
cable key words.

4. Results

4.1. Patient’s Analysis

The first case was a 3-year-old boy who was referred to
the hematology department of a general hospital in April
2009, due to the epistaxis, pallor, vomiting, and epilep-
tic seizure. There was no significant family history of any
bleeding disorder and hereditary coagulation factor de-
ficiencies, but the parents were consanguineously mar-
ried. He was born at 36 weeks by vaginal delivery weigh-
ing 3290 g with normal Apgar scores at birth. Brain com-
puted tomography (CT) scan demonstrated an intracra-
nial hemorrhage in the right parietal lobe and sever in-
tracerebral hemorrhage in the left parietotemporal lobe
(Figure 1). The blood coagulation test analysis indicated
a prolonged activated partial thromboplastin time (APTT)
of 160 s and revealed a prothrombin time of 125 seconds.
Other laboratory results were as follows: mean corpuscu-
lar volume (MCV): 90 fl; WBC count: 13× 103/mm3 (with 45%

segmented neutrophils, 50% lymphocytes, 2% band forms
and 3% monocytes); ESR: 18 mm/h; Hb: 5.5 g/dL; Hemat-
ocrit 21%; and (platelet) Plt count: 285 × 103/mm3. The co-
agulation factor X level was 0.6% and C-reactive protein
was negative. Considering that there was no FX concen-
trate, prior the surgery to drain the hematoma, treatment
was performed by infusion of fresh-frozen plasma (FFP) to
achieve 10 - 20 IU/dL of FX plasma level to prevent the occur-
rence of repeated ICH. 2 hours later, FX plasma level was 20
IU/dL. It was not possible to carry out the operation in de-
tails. The neurological and clinical status was slightly re-
covered a couple of minutes after the surgery, and within a
week his complaints were disappeared completely and he
discharged after a normal neurological examination. The
follow-up brain CT scan revealed that ICH was recovered 5
weeks later.

The next case was a 1-month-old female neonate, the
twice-born child of a consanguineous Iranian family, (in
January 2010) who was referred with neurological compli-
cations including vomiting, unconsciousness, bulged an-
terior fontanel, and prolonged nasal bleeding for recent 12
hours and she had no history of drug ingestion or trauma
indicating ICH. In addition, physical examinations were as
follows: head circumference: 45 cm, bodyweight: 5600
g, height: 66 cm, blood pressure: 60/40 mmHg, and and
pulse rate: 152 beats min-1. Screening clotting tests revealed
a prolonged APTT of 140 s (normal range: 26 - 39 s) and a
normal prothrombin time (PT) of 117 s (normal range: 11 -
13 s), also abdominal ultrasonography was normal. Other
laboratory results were as follows: mean corpuscular vol-
ume (MCV): 70 fl; WBC count: 10 × 103/mm3 (with 43% seg-
mented neutrophils, 52% lymphocytes, 1% band forms and
4% monocytes); ESR: 16 mm/h; Hb: 5.1 g/dL; Hematocrit
23%; and Plt count: 291 × 103/mm3. The coagulation factor
X level was 0.5% and C-reactive protein was negative. Ur-
gent brain CT scan demonstrated no evidence of congeni-
tal malformation, but revealed a severe intracerebral hem-
orrhage in the right parietal region with no vascular injury.
Following FFP and 5 mg vitamin K administration (IM) the
patient recovered with prophylactic and conservative ther-
apy, the prolonged PT and APTT were normal, and the pa-
tient discharged on the 21st hospitalization day. The follow-
up brain CT scan 5 and 11 weeks later revealed that ICH was
recovering and recovered, respectively.

5. Discussion

FX deficiency comprises 9% of all rare bleeding dis-
orders (RBDs), worldwide. Most of patients are suffering
from severe form of the disease and represent clinical man-
ifestations such as post dental extraction bleeding, post
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Table 1. Prevalence of Clinical Presentations in Patients Through Their Lifea

Case 1 Case 2

1. Deep soft tissue hematoma 26 33

2. Post dental extraction bleeding 12 2

3. Epistaxis 39 24

4. CNS bleeding 11 26

5. Others 12 15
aData are shown as (%).

Figure 1. Case 1, Preoperative CT Image (Left) Representing Large Intracranial Hemorrhage in the Right Parietal Lobe and Sever Intracerebral Hemorrhage in the Left Pari-
etotemporal Lobe, Postoperative CT Scan (Right) Demonstrating the Recovered ICH.

circumcision bleeding, and umbilical cord bleeding. In-
tracranial bleeding secondary to congenital FX deficiency
is rare presentation of this condition in homozygote new-
borns (9). In the absence of a family history of bleeding dis-
orders, most patients with FX deficiency are diagnosed af-
ter their first bleeding episode. In one of most comprehen-
sive studies regarding rare bleeding disorders, Herrmann
et al. (10) correlated the genotypes and bleeding pheno-
types in 102 patients with FXD. Nine patients had ICH, and
all but one had a homozygous genotype, the exception was
compound heterozygous. The result of other studies is
summarized in Table 2. FX deficiency was diagnosed in our
patients by the bleeding manifestations, history of consan-
guinity and genetically malformation existence of their
parents, prolongation of the PT and aPTT (with vitamin K
deficiency consideration), and plasma FX levels under 1% of
the normal range (11). Prophylactic therapy with FFP and
prothrombin complex concentrates is currently consid-
ered as the most effective intervention to prevent bleeding
episodes in patients with FX deficiency. In the medical cen-
ters of Iran, patients with severe FX deficiency are received
regular prophylactic treatment regime of FFP to achieve 10

- 20 IU/dL of FX plasma level (12). Prothrombin complex
concentrates contain the significant amounts of FX and
have been used for the choice treatment of FX deficiency,
but it should be used cautiously due to the increased risk
of thrombosis. Prophylaxis against bleeding was success-
fully achieved in these patients by the additional adminis-
tration of Prothrombin complex concentrates (8). In con-
clusion, patients with FX deficiency < 1 % are extremely
rare and due to the limited data in the literature appears
to be associated with recurrent spontaneous intracranial
bleeding. As one ICH patient whose PT and aPTT suggest a
coagulation disorder secondary to vitamin K deficiency or
coagulation factor deficiency, responsiveness to vitamin K
therapy should be useful to take FX deficiency into consid-
eration.
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Table 2. Intracranial Hemorrhages Cases Due to Factor X Deficiency Reported in the Literature Including the Two New Studied Cases in This Article

Study Number of Cases Age at ICH/Sex PT/PTT Plt Count,mm3 Management Year

De Sousa et al. (13) 1 1 mon/F 180/166 sec 359/000 FFP/FIX concentrate 1988

Citak et al. (7) 1 3 mon / M 120/140 sec 447/000 FFP/vit K 2001

Peyvandi et al. (14) 1 2 days > 120 u.k FFP/vit K 2002

Ermis et al. (15) 2
2 mon/M > 120 sec 304/000 FFP/vit K

2004
18 days/F 115/175 sec 285/000 FFP/vit K

Akhavan et al. (16) 1 u.k > 120 Normal range FFP 2007

Karimi et al. (17) 1 Neonate/M u.k normal FFP 2008

Bereczyk et al. (18) 1 1 year/M > 120 Normal range u.k 2008

Herrmann et al. (10) 16 u.k u.k u.k FFP/vit K 2008

Mota et al. (19) 1 Neonate/M > 120 432/000 FFP 2010

Rauch et al. (20) 1 2 weeks/M 170/140 sec u.k FFP 2011

Present study 2
3 years/M 125/160 285/000 FFP

2016
1 mon/F 117/140 291/000 FFP/vit K

Abbreviations: u.k, Data unknown; M, male; F, female; mon, month; Plt, platelet.
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