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Abstract

Background: Haemophilia is a rare inherited X-linked recessive disorder characterized by deficiency of Factor
VIII or Factor IX coagulant activity required for generation of Thrombin in the Intrinsic pathway of
coagulation. India has the second highest haemophilia burden in the world. With increase in severity of the
disease, patients experience increased frequency of spontaneous bleed. Iron deficiency is expected in these
vulnerable population due either to presence of occult blood loss in urine/stool or deposition of iron in synovial
membrane during repeated bleeding episodes.

Materials and Methods: Our study population were patients confirmed with Factor VIII/IX deficiency attending
Government Royapettah Hospital. We further classify them as having Mild(6-40%), Moderate(1-
5%),Severe(<1%) according to their factor activity level. Haemoglobin, Peripheral Smear & serum Ferritin
levels were evaluated. The correlation of serum ferritin with severity of disease was established.

Results: Out of 50 patients, 46(92%) were haemophilia A and 4(8%) were haemophilia B; 39(78%) were
patients with severe form of disease, out of which 4(8%) were Inhibitor positive status. 36(72%) had
haemoglobin <13mg/dl while 14(28%)had value >13mg/dl. Peripheral smear showed microcytic hypochromic
picture in 34(68%) while 16(32%) showed normal blood picture. The lowest Ferritin level observed was
21ng/ml with highest being 89ng/ml. The mean ferritin level was within the lower limits of normal in all the
patients.

Conclusion : Iron deficiency is common among patients with haemophilia & more so with increase severity of
the disease due to increase frequency of spontaneous bleed. As iron deficiency is known to have adverse effect
on wound healing, immunity & mental well-being, these combined factors could perpetuate the vicious cycle of
joint bleed and iron deficiency, proper guidelines regarding screening of iron deficiency should be established
& attempts made for correction by iron/dietary supplementation. Other factors like intestinal infestation and
dietary habits must also be taken into account.
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I. Introduction

Haemophilia is a group of hereditary X-linked recessive disorder characterised by deficiency of factor
VI or IX coagulant activity [1]. It is the most common congenital bleeding encountered in clinical practice
affecting men, whereas females are usually carriers [2]. Depending on the level of factor activity, it is further
classified as Mild (6-40%), Moderate (1-5%) and Severe (<1%) [3]. India has the second highest haemophilia
burden in the world. Bleeding can occur anywhere from the body. The common sites are into joints and muscles
and from the gastrointestinal tract. Approximately 80% of haemorrhage occurs in the joints; the ankles are most
commonly affected in children, and the knees, elbows, and ankles in adolescents and adult. Spontaneous
hemarthroses are characteristic of severe disease. Iron deficiency might add on to the morbidity in
Haemophiliacs. The iron deficiency can be due to the presence of occult blood loss in the urine and stools or due
to the deposition of iron in the synovial membrane during repeated bleeding episodes [4]. Also, concurrent
parasitic infestation, which is a common entity, may contribute to the iron deficiency [5].

Identifying iron deficiency and treating it in these patients might help to improve their quality of living.
Iron deficiency could be assessed by doing simple blood investigations like Serum Ferritin. Ferritin is an
intracellular protein that store iron in a non-toxic form, to deposit in a safe form and to transport to areas where
it is required [6]. In the settings of anaemia, low serum ferritin is the most specific laboratory test for iron
deficiency [7]. Confirmation could be done using bone marrow studies but it is an invasive procedure which is
not without risk especially in patients with bleeding disorders. Limited studies are available on the subject, and
hence an insight into the frequency of iron deficiency among haemophilia is necessary, which if detected could
be easily corrected and would improve the outcome of the patient.

DOI: 10.9790/0853-1606080409 www.iosrjournals.org 4| Page



The Frequency Of Iron Deficiency Among Patients With Hemophilia

Il. Materials And Methods

The study was conducted at Government Royapettah Hospital, Chennai for a period of six months. We
proceeded with the procedures after getting informed written consent from Patients or their legal guardian in
case of younger patients after obtaining clearance from the Ethical Committee of Government Kilpauk Medical
College & Hospital Chennai.
Study design: Cross-sectional study.
Study population: It included 50 cases of Haemophilia A (46) & Haemophilia B (4) confirmed using Factor
Assays, attending Government Royapettah Hospital.

Inclusion criteria:
Patients with haemophilia A or haemophilia B

Exclusion criteria:

Bleeding disorders other than haemophilia.
Patients with fever or any evidence of infection
Patients with blood transfusion in the last 3months

Methodology:

After getting written informed consent from either the patient or legal guardian, history was obtained
regarding the type of haemophilia, severity of disease from factor levels ,any history of fever or obvious
infections, recent transfusion of blood products. Blood was drawn and sent for laboratory investigations like
Haemoglobin levels, serum ferritin levels and peripheral smear. The results obtained were then analysed to
identify iron deficiency. Serum ferritin concentration is proportional to the amount of iron in the body.

It was measured using immunoassay method.

Step 1 — The binding of human serum ferritin to a solid phase antihuman ferritin and the simultaneous binding
of the purified antihuman ferritin conjugated with ALP to the insoluble immune complex.

Step 2 — Reaction of ALP with a substrate solution consisting of phenyphosphate disodium and 4-amino
antipyrine. Following the addition of potassium ferricyanide a colour develops, the optical density (490-510nm)
of which is directly proportional to the ferritin in the sample.

I11. Statistical Analysis
The data obtained was analysed using the SSPS software.
Table 1: Distribution of type of haemophilia

Frequency Percent Valid Percent Cumulative Percent
Valid  Haemophilia A 40 80.0 80.0 80.0
Haemophilia B 6 12.0 12.0 92.0
HaemophiliaA 4 8.0 8.0 100.0
with inhibitor positive
Total 50 100.0 100.0

Of the study population,

[J 80% were Haemophilia A

[1 6% were Haemophilia B

[ 4% had positive inhibitors to Factor VIII

m Hemophilia A
B Hemophilia B

Hemophilia A with inhibitor

Figure 1: Pie-chart showing distribution of type of haemophilia.
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Table 2: Severity of Haemophilia

Frequency | Percent Valid Percent | Cumulative Percent
Valid Mild 6 12.0 12.0 12.0
Moderate 5 10.0 10.0 22.0
Severe 35 70.0 70.0 92.0
Severe with inhibitors 4 8.0 8.0 100.0
Total 50 100.0 100.0
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Figure 2: Bar diagram showing the percentage distribution of patients according to severity of disease

Table 3: Analysis of Haemoglobin

Frequency

Percent

Valid
Percent

Cumulative Percent

Valid

Hb >13mg/dI
Hb <13mg/dl
Total

28.0
72.0
100.0

28.0
72.0
100.0

28.0
100.0

80

70

60

50

40

30

20 -

10

0 4

Hb>13mg/dI

Hb <13mg/dI

Figure 3: Bar diagram showing percentage of patients with haemoglobin levels more than or less than 13mg/dl.

The result analysis showed that 72% had Hb level of less than 13mgs/dl. Only 28% had a value greater than

13mgs/dl. The mean haemoglobin in the study population was 12.18 mgs/dl.

Table 4: Analysis of Peripheral smear

Frequency | Percent Valid Percent Cumulative Percent
Valid
Microcytic 34 68.0 68.0 68.0
hypochromic
Normal | 16 32.0 32.0 100.0
Total 50 100.0 100.0
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m Microcytic hypochromic

m Normal

Figure 4: Pie-chart depicting percentage of patients with and without microcytic hypochromic peripheral smear.
The results of peripheral smear analysis showed,

[1 32% had a normal peripheral smear

[168% had a peripheral smear with microcytic hypochromic picture.

Table 5: Serum ferritin level

N Mean Std.Deviation Minimum | Maximum
Mild A 3 54.100 14.8987 37.7 66.8
Mild B 3 58.167 12.2712 44.0 65.5
Moderate A 5 48.200 11.4140 34.0 64.0
Severe A 32 51.091 19.1329 21.0 89.0
Severe B 3 51.800 18.2000 32.0 67.8
Severe A with inhibitor | 4 51.150 22.6530 22.0 72.6
Total 50 51.454 17.5141 21.0 89.0

Results showed the mean Ferritin in,

[0 Mild haemophilia A was 54ng/ml.

[0 Mild Haemophilia B was 58.16ng/ml.

[1 Moderate Haemophilia A was 48.2ng/ml.

[1 Severe Haemophilia A was 51.09ng/ml

[0 Severe Haemophilia A with inhibitors was 51.15ng/ml.
[1 Severe Haemophilia B was 51.8ng/ml.

Table 6: Analysis of severity of haemophilia and serum ferritin level

Severity of Haemophilia Serum Ferritin (ng/ml) Total
<50 50-100

Mild Haemophilia(A+B) 2(33.3%) 4(66.7%) 6(100%)

Moderate Haemophilia 3(60%) 2(40%) 5(100%)

Severe Haemophilia (A+B) 21(60%) 14(40%) 35(100%)

Severe Haemophilia with Inhibitor 2(50%) 2(50%) 4(100%)

120

100 -

80
60 H50-100
M Ferritin <50
40
20

Mild haemophilia Moderate Haemophilia Severe Haemophilia

Figure 5: Bar diagram showing the correlation between severity of haemophilia and serum Ferritin Level.
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IV. Discussion

Our study population comprised of 50 haemophilia patients with majority being Haemophilia A(84%)
and majority have severe form of the disease(78%). Patients with Haemophilia A or B are clinically
indistinguishable. Bleeding may occur anywhere in patients with haemophilia. Approximately 80% of
haemorrhage occurs in the joints. Spontaneous hemarthroses are characteristic of severe disease. Thrombin
formation is markedly impaired in haemophilia [8] hence; a stable hemostatic plug needed to arrest the bleeding
is not formed. The structure of hemostatic plugs in haemophiliacs are characterized by defective stabilization of
initial platelet rich plug in a fibrin meshwork [9][10]. The fibrin formed under these condition are thus abnormal
structure with increased permeability and decreased mechanical strength [11][12]. In addition, haemophilia
patients have impaired wound healing as adequacy & stability of initial fibrin clot is an important determinant of
wound healing[13]. Haemophilia patients are expected to have iron deficiency due to repeated bleeding
episodes. With repeated bleeding, there is deposition of iron in synovial membrane. However the iron deposits
are not physiologically functional as they are not readily available for haemoglobin synthesis but rather are
pathological mediators of inflammatory changes leading to crippling synovitis and arthropathy [14].

Iron deposits serve as a stimuli for delayed macrophage influx. Macrophage releases range of

mediators involved in inflammation and angiogenesis and normally play a role in removing debris from site of
injury [15]. After internalization of haemoglobin by the macrophages, free iron gets released from haemoglobin
which then primarily binds to Ferritin, an intra-cellular protein which stores iron in a non-toxic form.
While iron can clearly have direct toxic effects on tissues, it also modulates inflammatory and immune
functions. Haemophilic joint accumulates iron much more and longer than normal population, excess tissue iron
is thought to play a role in synovitis and excess angiogenesis [15]. These newly formed vessels are more
vulnerable to bleed.lron impairs wound healing through number of mechanisms which include dysregulation of
hypoxia-inducible factor expression, decreased lactoferrin mediated cell proliferation and alteration of collagen
synthesis [16] In addition, iron deficiency has been shown to significantly impair immune response [17] and is
associated with adverse cognitive and psychological effects which can lead to attention deficit, social
withdrawal and poor intellectual attainment[18]

Iron studies has not been adequately studied in haemophilia patients. In developing countries where
due to poor sanitary conditions there is high incidence of intestinal infestation, occult blood loss through
gastrointestinal tract could also be an important contributing factor to iron deficiency. Serum ferritin although
considered to be most specific test for iron deficiency in settings of iron deficiency anemia[7] may be raised in
condition with iron excess as in hemochromatosis, macrophage activation syndrome, hemophagocytic
lymphobhistiocytosis. It is an acute phase reactant so maybe raised in any acute inflammation/infection; in these
condition a normal C-reactive protein would exclude elevated ferritin due to acute phase reaction. Low levels
may be observed in hypothyroidism, vitamin C deficiency or celiac disease.

Our study shows mean ferritin level within normal limits but are all in the lower range of normal. Other
serum iron studies might be helpful to aid in the diagnosis of Iron deficiency. A study done in Haemophilia A
patients in Northern Nigeria found that higher frequency of iron deficiency in severe disease as compared to
non-severe disease[19]. On the other hand, we observed, as the factor level decreased from Mild to Moderate
there is proportional decrease in ferritin level but in those with severe disease we observed there is increase in
ferritin level in contrary to other study (Ahmed Et.al). The possible explanation for this increase in ferritin level
among severe haemophilia could be, because of acute presentation in severe disease as a part of acute phase
reactants, the serum ferritin could have been elevated but also we should consider possibility of underlying
infection which has to be ruled out by looking into other laboratory tests like C-reactive protein/Erythrocyte
sedimentation rate. We also found patients with severe haemophilia A with inhibitors also had elevated ferritin
levels suggesting, with more severe the factor deficiency there is a possibility of increase serum ferritin level as
a part of acute phase reaction. Maybe in the future all these tests could be done to rule out other factors
influencing raised in serum ferritin level. Also, larger sample size with equal distribution of patients within each
sub-group of severity of disease might be helpful to obtain a better result. Given the huge impact of iron
deficiency and the vulnerability of haemophilia patients, proper guidelines regarding screening of iron
deficiency should be established & attempts made for correction by iron/dietary supplementation or through
proper health educations regarding dietary and sanitary conditions.

V. Conclusion
Haemophilia patients are prone to develop iron deficiency due to repeated bleeding, more so in those
with severe form of the disease. In our study, it was observed that patients with severe form of haemophilia had
lower levels of haemoglobin with microcytic hypochromic peripheral smear picture and serum ferritin levels
within lower limits of normal. Iron plays important role in wound healing, immunity and mental development
which if not detected and treated could result in crippling arthropathy affecting the quality of life of patients.
Hence efforts must be made to correct iron deficiency by means like dietary supplementation, iron

DOI: 10.9790/0853-1606080409 www.iosrjournals.org 8 | Page



The Frequency Of Iron Deficiency Among Patients With Hemophilia

supplementation (keeping in mind its side effects), de-worming and avoidance of certain activities which would
increase the frequency of joint bleed.
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