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Background

Rare inherited coagulation factor deficiencies constitute an important group of bleeding
disorders. A higher frequency of these disorders is seen in areas of high consanguinity.
Our aim was to study the prevalence and spectrum of rare inherited bleeding disorders,
characterize the severity of the deficiencies, identify different clinical manifestations, and
evaluate different treatments provided.

Methods

This cross-sectional study was conducted in the Department of Haematology, Armed
Forces Institute of Pathology Rawalpindi, between January 2014 and December 2018.
A detailed history was taken, and an examination was performed. The signs and symptoms
were noted, and the patients were diagnosed on the basis of a coagulation profile. The
disease severity was assessed using factor assays.

Results

Among 2,516 patients with suspected coagulation disorders, 774 (30.8%) had an in-
herited bleeding disorder. Of the 774 patients, 165 (21.3%) had a rare bleeding disorder;
91 (55.2%) of them were males, and 74 (44.9%) were females, with a male-to-female
ratio of 1.2:1. The median patient age was 9 years 3 months. The most common disorder
was factor VII deficiency (46 patients, 27.9%). The most common clinical presentation
was bruising in 102 (61.8%) and gum bleeding in 91 (55.2%) patients.

Conclusion

The most common rare bleeding disorder in our population is factor VII deficiency. The
prevalence of these bleeding disorders is high in our population due to a high number
of consanguineous marriages.
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INTRODUCTION

are common [2]. Pakistan is one of the countries where
marriages within the same family and within the same tribe
are the norm; thus, the incidence of autosomal recessive

Rare bleeding disorders are a heterogeneous group of in-
herited coagulation disorders resulting from deficiencies in
fibrinogen, prothrombin, factor V, factor VII, factor X, factor
XIII, other than von Willebrand disease, factor VIII defi-
ciency, and factor IX deficiency. It also includes some rare
combined factor deficiencies such as combined factor V and
VIII deficiency [1]. These disorders are usually transmitted
in an autosomal recessive manner, apart from fibrinogen
and factor XI deficiencies, which are inherited in an autoso-
mal dominant manner. A higher frequency of these disorders
is seen in populations in which consanguineous marriages

disorders is high [3, 4].

The clinical spectrum is diverse [5]; while some patients
may experience it in the neonatal period, others may present
with postoperative or post-traumatic bleeding or may be
completely asymptomatic [6]. Bleeding may range from mild
occasional epistaxis or gum bleeding to life-threatening
bleeding such as intracranial hemorrhage [7]. In some of
these rare bleeding disorders, the degree of factor deficiency
correlates with the severity of bleeding, whereas in the oth-
ers, there is a marked phenotype-genotype disparity [8, 9].

These disorders are unique in the sense that they have
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a low prevalence in the general population and have a highly
variable clinical presentation [7]. Thus far, there are no data
on the prevalence of these rare bleeding disorders in develop-
ing countries including Pakistan. Although the incidence
of these disorders is low worldwide, in developing countries,
these disorders are underdiagnosed and under-reported. This
may be due to the lack of diagnostic facilities for specialized
tests including factor assays. Lack of knowledge on the fre-
quency of these disorders in our population causes a lack
of public awareness and a low clinical suspicion for these
disorders; hence, many of these cases are missed.

Although rare, these disorders may present with sig-
nificant bleeding; thus, early diagnosis is important to choose
the right therapeutic decision [10]. Treatment options vary
depending on the type of factor deficiency [11]. While defini-
tive replacement therapy is achieved by factor concentrates,
the availability of these factor concentrates in resource-con-
strained countries is limited, and even when available, the
high cost of these factor concentrates is a major concern.
For these reasons, clinicians may have to resort to fresh-fro-
zen plasma (FFP) and cryoprecipitate to treat these patients.
Establishing a correct diagnosis is of paramount importance
to select a treatment, whether it is the specific factor concen-
trate or plasma product [12].

Pakistan, a developing country with limited resources,
has lack of diagnostic facilities. The present study was de-
signed to provide comprehensive data on the frequency of
these rare bleeding disorders in this country. We conducted
this study to describe the pattern of these bleeding disorders
and the clinical presentations of these patients and to study
the treatment provided to these patients presenting at our
institute. The study findings will be useful to establish a
database of these rare bleeding disorders in our population,
which will help clinicians in the early diagnosis and to plan
treatment accordingly.

MATERIALS AND METHODS

This cross-sectional study was conducted at the Armed
Forces Institute of Pathology, a tertiary care referral center
providing specialized diagnostic facilities for coagulation
disorders. The study was approved by the Ethical Review
Committee of the Armed Forces Institute of Pathology,
Rawalpindi. A total of 2,516 patients were enrolled in the
study after obtaining informed consent from the patients,
parents, and/or guardians. All patients presenting with a
bleeding history or suspicion of an inherited coagulation
disorder from January 2014 to December 2018 were included
in the study. However, patients diagnosed with platelet func-
tion disorders or any acquired coagulation disorder were
excluded from the study.

Demographic details were noted. A detailed history in-
cluding past and present bleeding history, site(s) of bleeding,
number of bleeding episodes, family history and con-
sanguinity, treatment history, and history of transfusions
was taken. Clinical examination was conducted, especially

for any bruising or petechiae. The symptoms and signs were
noted. Liver function tests were carried out to rule out any
liver pathology affecting the coagulation profile.

Two milliliters of venous blood collected in EDTA was
analyzed using Sysmex XE-5000 automated hematology cell
counter (Sysmex Corporation, Kobe, Japan) for complete
blood counts. Bleeding time was performed by Ivy’s method.
For coagulation assays, venous blood was collected in triso-
dium citrate in a ratio of 9:1. Initially, prothrombin time
(PT) and activated partial thromboplastin time (aPTT) were
performed on an automated coagulation analyzer CA-1500
(Sysmex, Kobe, Japan). The normal control values were 11
seconds for PT and 25 seconds for aPTT Thrombin time
was performed manually using Helena (BD Biosciences, San
Jose, CA, USA) thrombin time reagent. Urea clot solubility
test using 5 M urea was performed to assess factor XIII
All abnormal results were repeated manually using Helena
PT and aPTT reagents, followed by inhibitor screen by mix-
ing 1:1 with normal plasma. Mixing studies using in-house-
prepared adsorbed plasma and aged serum were then
performed. Based on the results, specific factor assays were
performed on the automated hematology analyzer CA-1500.
PT-based factor assay was performed for factor V, VII, and
X, while aPTT-based factor assays were performed for factor
VIII, IX, XI, and XII using Siemens factor-deficient plasma.
Reference values for factor assays were 70-150% for
aPTT-based assays as per the manufacturer’s instructions.
All patients with factor V deficiency were also checked for
combined factor V and factor VIII deficiency by factor VIII
assay. For suspected fibrinogen deficiencies, quantitative de-
termination of fibrinogen based on the principle of Clauss
assay was carried out for fibrinogen estimation on the auto-
mated coagulation analyzer CA-1500. Normal reference val-
ues for fibrinogen were 1.8-3.5 g/L as provided by the
manufacturer. Patients with vitamin K deficiency bleeding
underwent a trial of vitamin K, and their samples were
repeated and analyzed. The tests for each sample were dupli-
cated to confirm factor deficiency.

Table 1. Patients presenting with bleeding disorders.

Total patients (N=2,516) N %
Inherited bleeding disorder 774 30.76
No disorder detected 1,742 69.24
Hemophilia A (factor VIII deficiency) 264 10.49
Hemophilia B (factor IX deficiency) 63 2.5
von Willebrand disease 156 6.2
Rare bleeding disorders 165 6.56
Fibrinogen deficiency 35 1.39
Factor V deficiency 27 1.07
Factor VII deficiency 46 1.83
Factor X deficiency 19 0.76
Factor XI deficiency 14 0.56
Factor XII deficiency 2 0.08
Factor XIlI deficiency 19 0.76
Combined factor V and factor VIl deficiency 3 0.12
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The data were entered and analyzed using IBM SPSS soft-
ware (Statistical Package for Social Sciences, version 20, IBM,
Armonk, NY, USA). Categorical variables were expressed
as frequency and percentage, whereas quantitative variables
were expressed as mean and standard deviation (mean+SD).
The baseline characteristics were compared using chi-square
test. All P-values were two-sided. P<0.05 was considered
to indicate statistical significance.

RESULTS

A total of 2,516 patients with suspected coagulation dis-
orders were enrolled in our study. Among them, 774 (30.8%)
were diagnosed with an inherited bleeding disorder. Among
the 774 patients, 165 (21.3%) were diagnosed to have a
rare bleeding disorder, while 264 (34.1%) were diagnosed
with Hemophilia A, 63 (8.1%) with Hemophilia B, and 156
(20.2%) with von Willebrand disease (Table 1).

Of the 165 patients diagnosed with rare bleeding disorders,
91 (55.2%) were males, while 74 (44.9%) were females, with
a male-to-female ratio of 1.2:1. The median age of these
patients was 9 years 3 months, with a range of 4 months
to 42 years, at the time of presentation to our tertiary care
center. The most common deficiency was factor VII defi-
ciency in 46 (27.9%) patients, followed by fibrinogen defi-
ciency in 35 (21.2%) patients, factor V deficiency in 27
(16.4%) patients, factor XIII deficiency in 19 (11.5%) patients,
factor X deficiency in 19 (11.5%) patients, factor XI defi-
ciency in 14 (8.5%) patients, and factor XII deficiency in
2 (1.2%) patients, while no patient had factor II deficiency
(Table 2). There were three (1.8%) patients with combined
factor V and VIII deficiency. Female predominance was seen
in fibrinogen deficiency and factor XIII deficiency.

Consanguinity was observed in 134 (81.2%) patients.

Nineteen (11.5%) patients diagnosed with rare bleeding dis-
orders had a family history. The median age at first bleeding
was 1 year 6 months, with a range of 3 days to 13 years.
The most common clinical presentation was bruising in 102
(61.8%) and gum bleeding in 91 (55.2%) patients, followed
by epistaxis in 76 (46.1%) and menorrhagia in 36 (21.8%)
patients (Fig. 1). In our cohort, the most severe symptoms
of bleeding were observed in factor X deficiency, followed
by factor VII deficiency and factor XIII deficiency.
Intracranial bleeding was seen in two patients with factor
X deficiency, one patient with factor VII and the other
with factor XIII deficiency. Umbilical stump bleeding was
a prominent presenting feature in patients with factor XIII
and fibrinogen deficiencies. Menorrhagia was the predom-
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Fig. 1. Clinical features of patients with rare bleeding disorders.

Table 2. Frequency distribution and features of patients with rare bleeding disorders.

Disease severity

Rare bleeding N % Median age  Male Female Median factor
disorders (N=165) (yr) (N) (N) levels SEvE Moderate Mild
Fibrinogen 35 212 12yr 11 24 0.6 gL Undetectable 0.1-1 g/L >1g/lL
03 30 02
Factor V 27  16.36 8yr06 mo 21 6 <0.11IU/mL  Undetectable  <0.1 IU/mL >0.1 IU/mL
02 23 02
Factor VII 46 27.88 11yr 29 17 0.1 IU/mL <0.11U/mL  0.1-0.2 IlU/mL  >0.2 [U/mL
12 29 05
Factor X 19 11.52  1yr6mo 9 10 <0.1 IU/mL <0.11U/mL  0.1-0.4 IlU/mL  >0.4 [lU/mL
17 02 -
Factor XI 14 8.48 18yr 11 3 0.4 IU/mL - - -
Factor XII 2 121 24yr 2 0 <0.1 IU/mL - - -
Factor XIII 19 1152 2yr2mo 6 13 0.3 IU/mL  Undetectable 0.3 IU/mL >0.3 IlU/mL
02 15 02
Combined factor 3 1.81  21yr 2 1 021U/mL  <0.21U/mL 0.2-0.41U/mL >0.41U/mL
V and VI - 3 -
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inant presentation in females, particularly in patients with
fibrinogen, factor VII, and factor X deficiencies.

On follow-up, bleeding episodes were controlled only by
local measures in 20 (12.1%) patients, and antifibrinolytics
were the mainstay treatment in 49 (29.7%) patients. Eighty-
eight (53.3%) patients required transfusions for their bleeding.
Of them, 41 (24.8%) had received FFPs at least once, whereas
36 (21.8%) received FFP transfusions intermittently. Eleven
(6.7%) patients received cryoprecipitate. Five (3.0%) patients
received recombinant FVII (rFVIIa): three females required
it at the time of delivery/cesarean section, one required it
for postpartum hemorrhage, and a young boy needed it at
the time of laparotomy. Three (1.8%) patients required no
treatment during the follow-up period.

DISCUSSION

Knowledge of the prevalence of these disorders, clinical
presentations, and management strategies has been estab-
lished, and advanced treatment options are emerging in de-
veloped countries. However, in developing resource-con-
strained countries, delay in diagnosis and sub-optimal avail-
ability of therapeutic modalities have been major challenges
in the management of patients with rare bleeding disorders.
The biological heterogeneity and geographical variations in
disease presentation and severity warrant the formulation
of a registry for our population. Establishing a database for
our population is essential for the timely diagnosis of these
patients and to establish clinical treatment guidelines appro-
priate for our set-up and resources.

In our study, the frequency of rare bleeding disorders
was 21.3% in patients diagnosed with an inherited bleeding
disorder. Mansouritorghabeh et al [13] reported a frequency
of 15.6% in the Iranian population. The most common rare
bleeding disorder in our population was factor VII deficiency
(27.9%), followed by fibrinogen deficiency (21.2%). A study
conducted in Fars Hemophilia Center, affiliated with the
Shiraz University of Medical Sciences, Iran, reported factor
VII deficiency as the most frequent rare bleeding disorder,
followed by factor X deficiency [14]. Sharma er al [15] re-

ported factor X deficiency as the most common rare bleeding
disorders, followed by factor XIII and factor VII deficiencies.
A retrospective analysis of 156 patients in Turkey revealed
factor VII and factor V deficiencies as the most common
rare bleeding disorders [16].

Autosomal recessive disorders are more commonly seen
in regions with a high rate of consanguinity; this necessitates
the establishment of diagnostic facilities to ensure prompt
diagnosis and accurate treatment [17]. Among patients with
rare bleeding disorders, consanguinity was found in 47.2%
of the Turkish population and in 81.2% of our patients [18].
Mucocutaneous bleeding was the most common complaint
in our population. Sharma er al [15] reported similar findings.
In our cohort, clinically significant bleeding was observed
in patients having factor X deficiency. Intracranial bleeding
was seen in two patients with factor X deficiency, one patient
with factor VII and the other with factor XIII deficiency.
However, an Indian study reported factor XIII deficiency
as the most common cause of intracranial bleeding [15].
A comparison of the frequencies of different rare coagulation
factor deficiencies between our data and international data
is shown in Fig. 2 [19].

This is one of the largest reported studies on rare bleeding
disorders from our region. We have tried to comprehensively
cover the demographics, clinical presentations, disease se-
verity, and different treatments received. However, our study
included only patients presenting to the hospital or referred
to us. A large proportion of the population living in rural
areas who do not have access to tertiary care diagnostic
facilities remain undiagnosed. Thus, the frequency of these
bleeding disorders in our population may be much higher
than that reported. A limitation of this study is that the
diagnosis of rare blood disease (RBD) was based on coagu-
lation test results only, without molecular genetic studies,
as Pakistan is a resource-constrained country and the facility
used for the molecular diagnosis of RBDs is not available
in our country. However, future studies on the molecular
basis of RBDs are required to confirm the genetic nature
of the deficiency in the Pakistani population. Knowledge
of the incidence of these disorders will help to establish
facilities for early detection and appropriate management,

El Armed Forces Institute of Pathology
Il International data

Combined factor V and VIII deficiency
Factor XIlI

Factor XI

Factor X

Factor VII

Factor V

Factor Il

Fibrinogen

Fig. 2. Comparison of the frequency
of rare coagulation factor defici-

encies between our data and
international data [19].
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thus preventing life-threatening bleeding and mortality.
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