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Introduction: Objective: To describe the clinical and epidemiological profile of hemophilia patients
in the pediatric age group at a tertiary care center in Western Uttar Pradesh. Materials and
Methods: This was an observational cross-sectional study that was conducted at the Department of
Pediatrics, S.N. Medical College, Agra. Pediatric patients (0-18 years) with hemophilia admitted in
the Pediatrics emergency ward for Anti- Hemophilic factor transfusion or having a history of such
type of transfusion during the year 2018-19 were consecutively enrolled in the present study. A
detailed clinical history was taken from the parent or guardian accompanying the case. Results: Out
of the total 93 pediatric hemophilia patients, the majority 61% (57/93) belonged to 11 to 18 years
of age group. 2.1% (2/93) were< 1 year of age. 17.2 % (16/93) were in 1-5 years of age group.
19.35% were in 6-10 years of age group. Out of the total, 98.9% (92/93) were males while only
1.07% (1/93) were female. Type A hemophilia was observed in 87.09% (81/93) patients while Type
B hemophilia was present in only 12.9% (12/93) patients. Out of 81 Type-A hemophilia patients,
only one had developed Inhibitor (1.07%). None among Type B hemophilia patients had Inhibitors.
Out of total cases, only one patient (1.07%) had von Willebrand Deficiency.91%(85/93) patients
presented with joint bleed. The knee joint was the most commonly affected joint, as observed in
64.7% (55/85) patients. Conclusion: A better insight into the disease prevalence is pivotal for early
diagnosis and to provide quality care to all hemophilia patients. The development of an inhibitor is a
major concern. Physiotherapy and RICE(Rest, Ice, Compression and elevation) should be
emphasized for the better quality of life and preventing joint hemarthrosis.
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Introduction
Hemophilia is an X-linked recessive bleeding
disorder caused by the deficiency of coagulation
factors VIII, IX, or XI. Hemophilia A (Factor VIII
deficiency) and Hemophilia B (Factor IX deficiency)
are the commonest and the serious ones and their
clinical presentation mostly overlap. Factor XI
deficiency is commonly known as Hemophilia C. It is
the milder variant and mostly seen in Ashkenazi
Jews.

Deficiency of Factor VIII or Factor IX leads to a
defective intrinsic coagulation pathway (decreased
and delayed generation of thrombin, defective clot
formation, and hemorrhagic diathesis). Being an X-
linked recessive disorder, males are affected and
females are asymptomatic or mildly affected
carriers.

Epidemiology: In 2018, there was a 204%
increase in the number of people with bleeding
disorders identified since 1999 globally [Figure 1].
World Federation of Hemophilia (WFH) report on the
annual global survey 2018, which included 125
national member organizations (NMOs), identified
nearly 210,454 hemophilia patients. Out of the
global total, nearly, 173,711(82.54%) had
hemophilia A while 34,289 (16%) had hemophilia B.
78,547 were identified to have VWD. The total
number of people with hemophilia A with clinically
identified inhibitors was 6,929. A number of people
with hemophilia B with clinically identified inhibitors
was only 394 [1].

Figure-1: Identified patients over time – all
bleeding disorders

Source: Report on the Annual Global Survey 2018
is published by the World Federation of Hemophilia.

In the year 2018, nearly 20,778 people were
suffering from Hemophilia in India, out of the which,
17,606(84.73%) had Hemophilia A while
2,715(13.06%) had Hemophilia B.

6676 people had von Willebrand disease. The age-
wise distribution of Hemophilia A in age groups 0-4,
5-13 and 14-18 was 2%, 14%, and 10%
respectively, while for Hemophilia B in age groups
0-4, 5-13 and 14-18 was 2%, 13% and 12%
respectively [1].

Hemophilia should be clinically suspected in any
child with joint bleeds, easy bruising, unprovoked
deep-seated bleeds or prolonged/ excess bleeds
following surgery or trauma. Intracranial
hemorrhage in neonate might be the earliest and
devastating manifestation which is seen in only 2-
4% of cases [2]. The neonate may present with
subgaleal bleeds and cephalhematoma.

These early presentations may be associated with
traumatic deliveries (like forceps or vacuum
extraction), and underlying hemophilia should not
be missed as a part of initial diagnosis [2].
Prolonged bleeding after circumcision or a muscle
hematoma following vaccination in an infant should
also raise suspicion of hemophilia. Only about one-
third of cases of hemophilia are due to spontaneous
mutations without a prior family history.

In the most ideal situation, the remaining two-thirds
should be diagnosed antenatally or at birth because
of family history. However, in the Indian setting, the
first clinical presentation is often a post-traumatic
bleed, usually, hemarthrosis or skin bleed [3].

Material and Methods
Type of Study: This retrospective record-based
cross-sectional study was conducted in S.N.Medical
College, Agra. The data of all confirmed cases of
hemophilia in the pediatric age group (o-18 years)
were examined by the investigators.

Duration of Study: Pediatric patients (0-18 years)
with hemophilia admitted in Pediatrics emergency
ward for Anti- Hemophilic factor transfusion or
having a history of such type of transfusion during
the year 2018-19 were consecutively enrolled in the
current study.

Sampling Methods And Sample Size: The
information regarding sociodemographic details of
the patients, type of hemophilia, risk factors such as
the family history of genetic disorders, history of
consanguinity among parents, symptoms, signs,
and complications associated with hemophilia,
hematological reports, and management practices
were recorded in a predesigned validated proforma.
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Data Collection Procedure: This retrospective
study involved patients who were admitted to the
Pediatric emergency Ward, Department of
Pediatrics, S.N. Medical College, Agra for the
purpose of factor transfusion. Ethical clearance was
taken from an ethical society. Parents or guardians
were informed about the purpose of the study. For
each patient, a detailed history was taken from the
mother or the attendant. After taking a brief history
preliminary selection was done, and the purpose of
the study was explained in detail to its subject.
After taking consent from the parents, data was
collected, which included sex, age at presentation,
age at diagnosis and clinical symptoms at
presentation. A thorough physical examination was
done in each patient.

Ethical Consideration and Permission: The study was
conducted in the Department of Pediatrics, S.N.
Medical College, Agra after obtaining ethical
clearance from the Ethical Committee of S.N.
Medical College, Agra.

Results
Out of the total 93 pediatric hemophilia patients,
the majority 61% (57/93) belonged to 11 to 18
years of age group. 2.1% (2/93) were< 1 year of
age. 17.2% (16/93) were in 1-5 years of age group.
19.35% were in 6-10 years of age group (Table-1).

Table-1: Epidemiological profile of hemophilia
patients.

 N (%)

Age group(yrs) <1 2 (2.1)

1-5 16 (17.2)

6-10 18 (19.35)

11-18 57 (61)

Gender Male 92 (98.92)

Female 1 (1.07)

Socioeconomic status Above the poverty line 52 (55.91)

Below poverty line 41 (44.08)

Residence Urban 63 (67.74)

Rural 30 (32.25)

Out of a total of 98.92% (92/93) were males while
only 1.07% (1/93) were female (Table-1). 52
children out of 93 were from above the poverty line
while 41/93 were from low socioeconomic status.
63/93 belonged to the urban area while 30 came
from rural areas in the current study population
(Table-1). Type A hemophilia was observed in
87.09% (81/93) patients while Type B hemophilia
was present in only 12.9% (12/93) patients (Table

-2). Out of 81 Type A hemophilia patients, only one
had developed Inhibitor (1.07%). None among Type
B hemophilia patient had Inhibitors (Table-2). Out of
total cases, only one patient (0.01%) had von
Willebrand Deficiency (Table-2).

Table-2: Types of hemophilia in the study
population.

Type of hemophilia N (%)

Hemophilia A 81 (87.09)

Hemophilia B 12 (12.09)

Hemophilia A + inhibitor 1 (1.07)

Hemophilia B + inhibitor 0 (0.00)

vWF deficiency 1 (1.07)

91.39 % (85/93) patients presented with joint
bleed. 20.4 (19%) patients had hematuria and
3.22% (3/93) patients presented with bleeding from
scalp. 1 patient each presented with a bleed from
tongue, finger, pelvis, and gum (Table-3).

The knee joint was the most commonly affected
joint as observed in 64.7% (55/85) patients,
followed by the elbow (15.29), ankle (11.76%),
shoulder(5.88%) and wrist joint(2.35%) (Table-4).

Table-3: Clinical profile of hemophilia patients
in the study population.

Clinical features N (%)

Joint bleed 85 (91.39)

Hematuria 19 (20.4)

Scalp bleed 3 (3.22)

Tongue bleed 1 (1.07)

Finger bleed 1 (1.07)

Pelvis bleed 1 (1.07)

Gum bleed 1 (1.07)

Table-4: Join the involvement of hemophilia
patients in the study population.

 N (%)

Knee 55 (64.7)

Elbow 13 (15.29)

Ankle 10 (11.76)

Shoulder 5 (5.88)

Wrist 2 (2.35)

Discussion
The hallmark of hemophilia is deep bleeding into
joints and muscles, though bleeding can occur
anywhere. In infants and toddlers, the ankle is the
most common site followed by knees. In older
children, knees and elbows are frequently involved.
The most common joint involved in patients not
taking prophylaxis is the knee, followed by elbow,
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Ankle, shoulder, and wrist. In those on prophylaxis,
the ankle is commonly involved. Occasionally,
mucosal bleeds (epistaxis, gums, gastrointestinal,
genitourinary) might be the presenting features.
Central nervous system (CNS) bleed may occur at
any age, insidiously or following mild trauma. A
suspected intracranial bleed in a diagnosed
hemophilia patient must be first treated with factor
concentrates even before confirmation by
neuroimaging.

The bleeding phenotype differs based on the factor
level and accordingly, hemophilia is classified into
mild (>5%), moderate (1-5%) and severe (<1%)
[4]. Severe hemophilia presents with spontaneous
bleeds, especially from CNS, muscle, joints, etc.
Nearly 50% of patients with severe hemophilia
manifest by 6-8 months of age (with an increase in
physical activity). Moderate hemophilia has
heterogeneous manifestations. People with mild
hemophilia usually bleed only after major surgery or
trauma. Female carriers of hemophilia too can
present with bleeding in the form of menorrhagia,
skin bruising and postsurgical or peripartum
hemorrhage [5].

Initial screening blood investigations (with reference
ranges) for any child with the suspected bleeding
disorder include platelet count (150-450 × 103/µL);
prothrombin time (PT) (11-15 seconds), and
activated partial thromboplastin time (aPTT) (29-35
seconds). In hemophilia, screening tests reveal a
prolonged aPTT with a normal PT and platelet count
[6]. The other inherited conditions with similar
screening results include von Willebrand disease
(certain types), factors XI, XII, high molecular
weight kininogen and prekallikrein deficiencies.

Mixing study is a simple test performed by mixing
plasma from the patient with pooled normal plasma
in 1:1 proportion and repeating aPTT after
incubating for 30-60 minutes. Correction of aPTT
after mixing suggests a deficiency in any of the
factors in the intrinsic pathway. Prolonged aPTT may
not get corrected with mixing study in case of the
presence of antibodies to factor VIII or IX, lupus
anticoagulant or heparinized sample [6]. Specific
factor assays for factor VIII or IX should be done for
specific diagnosis and ascertaining its severity. All-
female carriers in the family should get their factor
level tested as they can have levels ranging from
normal to borderline (40-60%). Those with
borderline levels can have increased bleeding
tendency, especially during pregnancy, invasive
procedures and trauma [5].

They might also require factor replacement during
such conditions. Menorrhagia is frequently noted in
such carriers, which may respond to anti-fibrinolytic
or oral contraceptives. Rarely, females can have
hemophilia (factor level <40%). The Mini Report 1
of Annual Global Survey published by WFH in April
2017 has identified nearly 4000 females with
Hemophilia A and 1300 females with Hemophilia B
[7]. The most common bleeding disorder for women
and girls is VWD[8]. During the 2007 to 2015
period, there was a 79% increase in the number of
women identified with VWD [9,10].

Any strenuous exercise or intake of drugs like
aspirin prior to sample collection should be
preferably avoided. Ideally, the samples should be
stored at 20-25oC and processed within 4 hours of
collection, as delayed processing gives erroneous
results [11]. If the suspected transport time to the
laboratory is >4 hours, the sample is centrifuged
immediately to separate platelet-poor plasma and
transport frozen plasma in dry ice. Specimens can
be stored at –20ºC for up to 2 weeks or at –70ºC
for up to 6 months. Contamination with heparin
should be avoided. The sample should be avoided
by central catheters. Blood: citrate ratio of 9:1
should be maintained while collecting the blood
sample in a citrate vial.

Since the normal factor IX level is low in the
neonatal period, diagnosis of hemophilia B in the
neonatal period and infancy may be challenging.
Age-specific cut-off levels should, therefore, be
used. While a diagnosis of moderate and severe
cases is still possible, a suspected mild hemophilia B
requires confirmation at 3-6 months of age.

Management of hemophilia A or B requires a lifelong
replacement of coagulation proteins in the form of
Factor VIII and Factor IX respectively. The most
feared complication of this therapy is the
development of inhibitors that neutralize the clotting
factors[12]. The risk of developing inhibitors is
greatest in previously untreated patients with
severe hemophilia A; however, hemophilia B
patients can also develop inhibitors [13]. Inhibitor
development is multifactorial. Most patients are
expected to develop inhibitors within the first 10–15
exposure days, reaching a plateau after 50–75
exposure days[14]. Genetic factors have been
associated with a higher risk of inhibitor
development. Patients with large deletions,
nonsense mutations, and intron 22 inversions have
a seven to tenfold higher risk of inhibitor
development [15].
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Young age and the reason for the first infusion
along with the intensity of treatment could be
important risk factors for the development of
inhibitors.

Factor replacement is the mainstay of treatment for
hemophilia. Minor bleeds in a joint, soft tissue or
muscle can be slowed by using First Aid. The steps
of this First Aid to slow bleeding are called RICE
which stands for Rest, Ice, Compression, and
Elevation. It is a common treatment used for many
types of injuries, including those suffered by
professional athletes.

Rest: While the joint is bleeding, it should be
rested. In the event of an ankle or knee bleed, they
should keep off their feet as much as possible and
not do any physical activities. They should keep a
set of crutches at home to use when a bleed starts.
In hemophilia care, the “R” in RICE can also mean
“Replacement of clotting factor”.

Ice: To help control swelling and reduce the pain
they should apply ice. They can use crushed ice in a
plastic bag or a bag of frozen vegetables, wrapped
in a towel. It is very important not to apply the ice
for too long. Ten or fifteen minutes at a time, every
2 hours, is long enough. The “I” in RICE can also
mean “Immobilization”. The joint is held still
(immobilized). When there is a lot of swelling, and if
the movement is difficult and painful, the joint
should be immobilized by a half-cast or a splint for
short periods only, about 2 or 3 days. If the joint is
kept immobilized for longer periods, the joint can
become stiff and the muscles can become weak,
making the joint more prone to re-injury.

Compression: They should apply pressure on the
area that is bleeding to help ‘pinch off’ the blood
vessels and slow down the bleeding. Compression of
a joint or muscle bleed is done by using an elastic
bandage (tensor). They should wrap the injured part
in a figure-eight pattern. It is important that they
watch carefully for coolness, numbness or a change
in color in fingers or toes. If any of these symptoms
occur, they should remove the bandage and re-wrap
it less tightly. An alternative is a Tubigrip® sleeve. If
the injury is very sore, they may find compression
increases the pain. If this happens, they should
rewrap the injury less tightly, or remove the
bandage altogether.

Elevation: Placing the injured limb at a level higher
than the heart helps decrease the pressure in the
blood vessels and helps to slow the bleeding. They
can rest their injured arm or leg on pillows.

Roche’s Emicizumab, a monoclonal antibody is now
available in India. Emicizumab prophylaxis is found
to reduce the number of bleeding episodes in people
with Hemophilia A and inhibitors of factor VIII.

In the current study, 87.09 % of children, out of the
total were found to have Hemophilia A and only
12.9%were having Hemophilia B. Mishra et al had
similar results. They observed that hemophilia A
(88.3%) was the most common type of hemophilia
as compared to hemophilia B [16]. Agarwal et al
also found the percentage of hemophilia A is 78.6%
(236/ 300 cases) further confirming our data [17].
Kulkarni et al state that the majority (81%) of their
hemophilia patients belonged to Hemophilia A and
only 19% were having hemophilia B [18].

In the current study, 91.39 % (85/93) patients
presented with joint bleed. 20.4 (19%) patients had
hematuria and 3.22%(3/93) patients presented with
bleeding from scalp. 1 patient each presented with a
bleed from tongue, finger, pelvis, and gum. In an
Indian study by Kar et al, in 148 patients with
severe hemophilia A, the knee joint was affected in
all[19]. The long-term consequences of repeated
joint bleeds are the development of progressive
joint damage and disability.

In the current study, 1 (1.07%) out of 93 children
was found to have an inhibitor. A systematic review
reported the prevalence of patients with inhibitors
between 5 to 7 percent with the risk of inhibitor
development being higher in patients with severe
rather than mild or moderate hemophilia A. The
only constraint in the current study is the small
sample size. Further studies are needed to detect
inhibitors in all patients.

Conclusion
Knowledge of disease prevalence in a particular
region is vital for establishing an early diagnosis.
Lack of antenatal screening and lack of resources is
the biggest hindrance in diagnosing a bleeding
disorder in developing countries like India. A high
index of suspicion should thus be kept while
detecting hemophilia.

Inhibitor screening is also a must in the present
scenario because delayed detection can lead to
wastage of factors and resources. Physiotherapy
and RICE (Rest, Ice, Compression and elevation)
are two important aspects of care that should be
emphasized in each hemophilia patient for the
better quality of life and preventing joint
hemarthrosis.
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What does this study add to the
existing knowledge?
The current study is conducted to evaluate the
clinical-epidemiological profile of Hemophilia
patients in the pediatric age group.

Such studies are pivotal to establish an early
diagnosis of patients as well as to prevent
complications such as joint swelling, deformity and
fatal bleeding in registered patients by active and
timely intervention.

Nonresponse to treatment likely suggests the
development of inhibitors and thus these researches
are a must-have insight into basic pathology and
subsequent treatment with available resources.
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