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Case Report

HbH Disease
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Abstract

Background: HbH disease is a nonfatal form of alpha thalassemia syndrome. The alpha thalassemia
syndromes are a group of hereditary anemias of varying clinical severity and characterized by reduced or
absent production of one or more of the globin chains of hemoglobin molecule. HbH disease is common in
Indian Subcontinent but not all the cases detected are reported in literature. Here we report a case of HbH
disease in a three year of female patient who presented with history of mild fever and mild distension of
abdomen for 15 days.Complete blood count showed HB- 4.4 gm%, TLC -10.6 X 10°/uL, platelet count was 358
X10%/uL. 8 nucleated RBCs were seen per 100 WBCs. She was given iron therapy for one month but showed
mild response only. So a hemoglobin electrophoresis was done.A peripheral blood film was prepared which
showed presence of microcytes, few macrocytes, teat drop cells, fragmented cells and polychromatophils and
NRBCs. Reticulocyte preparation showed 7% reticulocytes with occasional HbH like inclusions. Hb
electrophoresis was done on capillary electrophoresis ( Mini cap, Sebia ) which revealed a HbH band at zone
15. Conclusion: HbH disease is a gentic disease with 25% chance of acquiring the disease with each pregnancy
when the partner carries a mutated alpha globin gene. Hence prenatal genetic counselling of family members
is necessary. A high index of suspicion is required for a prompt diagnosis and management.
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Introduction thalessemia syndromes and can be detected by Hb
electrophoresis by various methods like
HPLC, Isoelectric focussing and Capillary
electrophoresis. There is a 25% chance of acquiring

the disease in each progeny if the affected parent

HbH disease is an inherited disorder of
haemoglobin synthesisand is also known as alpha

thalessemia [1]. It is a nonfatal form of alpha
thalassemia syndrome.The alpha thalassemia
syndromes are a group of hereditary anaemias of
varying clinical severity and characterized by reduced
or absent production of one or more of the globin
chains of hemoglobin molecule. The deletional and
non deletional mutations affecting the alpha globin
genes on chromosome 16p13.3 causes absent or
reduced globin chain synthesis resulting in alpha
thalessemia syndromes. In HbH disease excess beta
chains accumulate as tetramers known as HbH(Beta
4) [2]. HbH disease is the commonest form of alpha
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carries the mutated gene [3]. HbH disease is common
in Indian Subcontinent but not all the cases detected
are reported in literature.

Here we report a case of HbH disease in a three
year of female patient.

Case Report

A three year old female patient presented with
history of mild fever and mild distension of abdomen
for 15 days. The patient was from tribal background.
A history of consanguinous marriage was not
provided by the parents of the affected child. There
was no history of any investigations done in the past
either of siblings or of parents. On general examination,
the child had gross pallor. Spleen was just palpable.
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There was no hepatomegaly.

Complete blood count showed HB- 4.4 gm %, TLC -
10.6 X 10°/uL, platelet count was 358 X 10°/uL. 8
nucleated RBCs were seen per 100 WBCs (Table 1). Due
to poor socio economic status other biochemical
investigations were not performed so a hemolytic
jaundice could not be established biochemically.
However she had a mild hemolytic facies . She was given
iron therapy for one month butshowed mild response
only. So a hemoglobin electrophoresis was done.
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A peripheral blood film was prepared which
showed presence of microcytes, few macrocytes, tear
drop cells, fragmented cells and polychromatophils
and NRBCs. Reticulocyte preparation showed 7%
reticulocytes with occasional HbH like inclusions
(Figure1)

1.  Hb electrophoresis was done on capillary
electrophoresis ( Mini cap,Sebia ) which revealed a
HbH band of 0.7% (Figure 2)

s

o
=

e
SR

Indian Journal of Pathology: Research and Practice / Volume 5 Number 2 / May - August 2016



Hawaldar Ranjana and Sodani Sadhna / HbH Disease

213

Table 1:
Complete Blood Count
Investigation Result Unit Reference Range
Haemoglobin 44 g/dL 11-16
RBC (Red Blood Cells) 3.25 10"6/uL 40-52
Packed Cells Volume 17.9 % 36-47
Total Leucocyte(WBC)Count 10.6 10"3/uL 5.0-15.0
Differential Count
Neutrophils 30 % 40-70
Lymphocytes 65 % 20-50
Monocytes 03 % 0-10
Eosinophils 02 % 0-6
Basophils 00 % 0-1
MCV (Mean Corpuscular Volume) 55.1 fL 81-99
MCH (Mean Cell Hb) 13.5 rg 27-32
MCHC (Mean Corpuscular Hb C) 24.6 g/dl 32-36
Platelet Count 358 1073 /uL 150-450
Discussion Inheritance of one normal alpha globin gene leads

HbH disease is common among people of South
East Asia, Mediterranean and parts of Middle East
[4]. Due to high affinity for oxygen, HbH molecule is
not suitable for oxygen exchange. This results in tissue
hypoxia which is out of proportion to the level of Hb
[5]. HbH on oxidation forms intracellular inclusions
which can be detected in peripheral smear by
supravital staining [6]. Hemolysis is caused by splenic
sequestration of old RBCs and these inclusions can be
seen most often in older RBCs.

HbH disease often has a mild presentation.It has a
wide spectrum of clinical presentations ranging from
asymptomatic cases to development of severe anemia
and rarely Hydrops foetalis in uterus may be observed
[7]. HbH disease is the commonest form of alpha
thalassemia intermedia and the most severe non fatal
form of alpha thalassemia syndromes.The alpha
thalassemia syndromes are a group of hereditary
anemias characterized by reduced or absent
production of one of the alpha globin chains of
hemoglobin molecule.The oxygen carrying capacity
of RBCs is dependent on Hemoglobin, a tetramer
protein comprising of 4 globin chains bound to the
haem molecule. There are 4 major globin chains, alpha,
beta, gamma and delta. HbA is dominant in adults
composed of 2 alpha and 2 beta chains.

A very tightly controlled globin chain production
keeps the ratio of alpha and non alpha chains at 1:00.
Decreased production of alpha, globin alpha, globin
gene results in relative excess of beta chains which
are less stable, causing a clinical disease called alpha
thalassemia [8,9]. From a genetic stand point alpha
thalassemia are extremely heterogeneous. They are
broadly classified according to whether the loss of
alpha globin gene is complete or partial ie. Alpha ©
thalassemia or alpha © thalassemia.

to a condition called HbH disease. The loss of 3 alpha
globin genes results in abundant formation of HbH.
The excess beta chains aggregate into tetramers
accounting for 5-30% of Hb level in patients with HbH
disease [10] RBCs that contain HbH are sensitive to
oxidative stress so a hemolysis may occur if oxidants
such as sulphonamides are given to such patients.

The North American TCRN study showed that
85% of patients with alpha thalassemia are Asians,
4% are white and 11% are of other ethnicities including
African, black, mixed ethnicity and unknown [11].

For patients with HbH disease the overall survival
rate is fairly good with most patients reaching upto
adulthood. Some patients may require repeated blood
transfusions with complications of iron overload. This
may contribute to increased morbidity and mortality
in such patients. They are also prone to develop
hypersplenism, gall stones, leg ulcers, infections and
venous thrombotic episodes due to hemolysis. In
patients with HbH disease 20-40% total Hb is Hb Bart’s
along with HbA, HbA2 and HbF. In silent carriers
however the percentage is only 1-2% with low or
normal amounts of HbA2 [12].

Conclusion

HbH disease is a gentic disease with 25% chance of
acquiring the disease with each pregnancy when the
partner carries a mutated alpha globin gene. Hence
prenatal genetic counselling of family members is
necessary. A high index of suspicion is required for a
prompt diagnosis and management.
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