Alpha Thalassemia—A Rare but Perilous Blood Disorder
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ABSTRACT

The a-thalassemias are the most common inherited disorders of hemoglobin (Hb) synthesis due to deletions or point
mutations. Alpha globin is made by four genes, two on each strand of chromosome 16. Individuals who have one or two
abnormal alpha globin genes have alpha thalassemia trait. It is commonly found in Africa, the Middle East, India, Southeast
Asia, southern China, and occasionally the Mediterranean region. When a person has only one functional alpha globin

gene, they have Haemoglobin H disease, require regular medical care and may expggience lifelong anaemia of mild to

INTRODUCTION

The generic term o thalassaemia encompasses all of th
conditions in which there is a deficit in the productio

by deletions of variable length or point
one or both a-globin genes.” The a-thala

or more a-globin genes leading
a-globin chain synthesis. In

severe form of a-thalassemia.’

EPIDEMIOLOGY

Like all common globin gene disorders (sickle cell trait and
B thalassaemia) o thalassaemia occurs at high frequencies
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Those with Haemoglobin H
Hb Bart’s hydrops fetalis.

roughgut all tropical and subtropical regions of the

tld.* Mlpha thalassemia is common throughout patts
0 orld where malaria is endemic. Multiple studies
suggested that the presence of both single and
double a-globin gene deletions confer a protective
effect from malaria. Listed below are the approximate
prevalence percentages of various populations with some
forms of alpha thalassemia:

* Burope — 4-12%

* Middle East and western Asia — 12-55%
* Southeast Asia — 6-75%

* Afftica — 11-50%

e South America and the Caribbean — 7%?

Most of the available data in India on «-thalassaemia
are based on cord blood screening for the presence of
Hb Bart’s. A varied prevalence of «-thalassaemia ranging
from 1% to 18% has been reported in the general Indian
population.®” In India, there have been sporadic reports
of alpha thalassaemia. Some cases of Hb-H disease have
been found in West Bengal® and screening of newborns
in West Bengal and Mumbai showed that 2% and 4% of
cord bloods contained Hb Barts.” " Using gene mapping
analysis, alpha thalassaemia has been diagnosed in a
high proportion of a tribal (Toda) population in South
India" and in East India."* The prevalence of alpha-
thalassaemia in India varies from one sub-geographical
area to another.!?
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CLINICAL DESCRIPTION

Alpha-thalassemia (x-thalassemia) has two clinically sig-
nificant forms:

Hemoglobin Bart hydrops fetalis (Hb Bart)
syndrome, the most severe form of a-thalassemia,
is characterized by fetal onset of generalized edema,
ascites, pleural and pericardial effusions, and severe
hypochromic anemia, in the absence of ABO or Rh
blood group incompatibility. It is usually detected by
ultrasonography at 22 to 28 weeks’ gestation and can
be suspected in an at-risk pregnancy at 13 to 14 weeks’
gestation when increased nuchal thickness, possible
placental thickness, and increased cardiothoracic ratio
are present. Death in the neonatal period is almost
inevitable. All four o-globin alleles are deleted or
dysfunctional (inactivated)."

Hemoglobin H (HbH) disease should be suspected
in an infant or child with a mild-to-moderate (rarely
severe) microcytic hypochromic hemolytic anemia and
hepatosplenomegaly. Mild thalassemia-like bone changes
are present in approximately one-third of affected
individuals. Unlike Hb Bart syndrome, HbH disease is
compatible with survival into adulthood. HbH disea
is a result of deletion or dysfunction of three of fou
a-globin alleles.

Alpha-thalassemia also has two carrier sta

from ction or

-/ or)

Alpha°-thalassemia generally res
dysfunction of two a-globin gen

deletion or
ozygosity for a*
ssemia trait hematologic

Alpha*-thalassemia usua
dysfunction of one a-glo
thalassemia results in an o-
phenotype.'

DIAGNOSIS

Initial laboratory testing should include a complete blood
countwith red cellindices, HPL.C or Hb electrophoresis and
eventually o/ B-globin chain synthesis ratio measurement.
The latter procedure, however, is sometimes bypassed by
DNA analysis as a less complicated method to diagnose
o-thalassaemia.'®

Alpha thalassaemia is most frequently suspected initially
on the basis of a routine full blood count. All affected
individuals have a variable degree of anaemia (Hb),
reduced mean corpuscular haemoglobin (MCH/pg),

reduced mean corpuscular volume (MCV/fl) and a normal
ot slightly reduced level of the minor HbA2."

a-THALASSEMIA

Alpha-Thalassemia occurs when a genetic mutation leads
to reduced synthesis from one or more of the four a-globin
genes.” o’-Thalassemia refers to a deletion of both
o globin genes on the same chromosome (designated -/),
while o'-thalassemia refers to a deletion of a single
o globin gene, leaving the other o globin gene on that
chromosome intact (i.e., a-/). In the large majority of
cases of « -thalassemia, the a globin chains are structurally
normal: they are merely reduced in quantity.

o globin deletion, that is,
emia, are known as silent

resis, Hb HPLC, and H body staining of a
blood smear) is usually negative outside the
rn period. In general, diagnosis of single gene
elftion a-thalassemia can be proven only by molecular

(DNA) testing,"

TREATMENT AND PROGNOSIS OF

SURVIVING INFANTS

Alpha thalassemia trait

Carriers of o'-or «°-thalassaemia alleles generally do
not need treatment, because their anaemia is either very
mild or absent due to a compensating high red blood cell
count.

HbH disease:

The type of mutation influences the clinical severity of
HbH disease. The most common form is the deletion
type, which causes a milder form of HbH disease.
These patients may require intermittent transfusion
therapy especially during intercurrent illness. Chronic
transfusion therapy is very uncommonly required in this
group. However, patients with non-deletional types of
HbH disease may have moderately severe splenomegaly
and require more regular transfusion and ultimately
splenectomy.”** Iron ovetload is uncommon in HbH
disease patients (compared with {3 thalassaemia) but has
been recorded in older patients (>45 years) and those
treated with regular blood transfusion.

5 International Journal of Medicine and Public health [Int. J. Med. Public health] | Vol 2 | Issue 2 | 2012



Amit Kumar Mishra, et al.: Alpha Thalassaemia

Hb Bart’s Hydrops Foetalis Syndrome 6. Desai S.N., Colah RB. Alpha-thalassemia syndromes in India. /Indian J
Hum Genet. 1997;3:1-9.

Das S., Vashit K., Segal S., et al. Isoelectric focusing for measurement

the Bart’s hydrops foetalis syndrome are terminated. In of hemoglobin Barts levels in cord blood and detection of a thalassemia.
Indian J Med Res. 1988;87:62—66.

. . . 8. Mitra S.S. The clinical and haematological profile of thalassaemia and

following eatly detection of homozygous o’-thalassaemia haemoglobinopathies in India Indian Pediatr. 1983:20:701-713.

have resulted in the birth of non—hydropic infants, 9. Chouhan D.M., Sharma, R.S. and Parekh, J.G., Alpha-thalassaemia in
India. J. Indian Med. Assoc., 1970;54: 364-367.

10. Mitra S.S. The clinical and haematological profile of thalassaemia and

abnormalities, however, most survivors experience haemoglobinopathies in India Indian Pediatr. 1983;20:701-713.

a storrny perinatal course and a high prevalence of 11. Brittenham G., Lozoff, B., Harris, J.W., Kan, Y.W., Dozy, A.M. and Nayudu,
N. V. S., Alpha globin gene number: population and restriction endonu-

Most pregnancies in which the foetus is known to have 7

a very small number of cases intra-uterine transfusions

some without significant neurological or congenital

: : : 23-28
congenital urogenital and limb defects. clease studies. Blood, 1980:55(4):706—708.
12. Kar B.C., Satapathy, R.K., Kulozik, A.E., Kulozik, M., Sirr, S., Serjeant,
For the Pregnant Woman B.E. and Serjeant, G.R., Sickle cell disease in Orissa State, India.

Lancet, 1986;2:1198—1201.
. . . S
With very rare exceptions, all fetuses with the Hb Bart’s 13. Balgir R.S. The burden of haemoglobinopathies in India and the chal-

hydrops fetalis syndrome succumb to severe fetal hypoxia lenges ahead. Cur.Sci.2000;79(11): 1536-1547.

. . . . . s 14. Galanello R., Cao A Alpha-Thalassemia NCBI Bookshelf. A service of the
1n utero durmg. the Ehlrd trimester of gestanon or within National Library of Medicine, National Institutes of Health. Pagon RA,
hours after birth.?*>' The health care measures to Bird TD, Dolan CR, et algaditors. Gene Reviews Internet. Seattle (WA):
combat this inevitably fatal disorder should be aimed at :

. e . . . . emia NCBI Bookshelf. A service of the
identifying couples at risk in order to provide them with al Institutes of Health. Pagon RA, Bird

timely counseling, and prenatal diagnosis during early Q. Jne Reviews Internet. Seattle (WA): Uni-
I 1993.

15.

pregnancy.

In Utero Hemopoietic Stem Cell Transplantation . DJ. Thethalassaemias. BMJ 1997; 314:1675-8.
Intrauterine hemopoietic stem cell transplantation has

been proposed as another treatment alternative.” Guideline No. 218: 950-959.

rall DJ, Clegg JB: The Thalassaemia Syndromes 2001.

DR: The molecular basis of alpha-thalassemia. In Disorders of He-

oglobin second edition. Edited by: Steinberg MH, Forget BG, Higgs DR,

Nagel RL. Cambridge University Press; 2009.

22. CohenAR, Galanello R, Pennell DJ, Cunningham MJ, Vichinsky E: Thala-
ssemia. Hematology Am Soc Hematol Educ Program 2004;14-34.

23. Weatherall DJ, Clegg JB: The Thalassaemia Syndromes 2001.

24. Dame C, Albers N, Hasan C, Bode U, Eigel A, Hansmann M, Brenner R,

prenatal diagnosis during early pregna Bartmann P: Homozygous alpha-thalassaemia and hypospadias--com-
mon aetiology or incidental association? Long-term survival of Hb Bart’s
hydrops syndrome leads to new aspects for counselling of alphathalas-
saemic traits. Eur J Pediatr 1999;158:217-220.

25. Lee SY, Li CK, Ling SC, Shiu YK: Survival of homozygous alphathalas-
semia with aplasia/hypoplasia of phalanges and jejunal atresia. J Matern
Fetal Neonatal Med 2009; 1-3.

with children. It is there that this genetic 26. Lucke T, Pfister S, Durken M: Neurodevelopmental outcome and hae-
matological course of a long-time survivor with homozygous alpha-thal-

disorder is recogmzed, so tha ¢ appropnate maternal assaemia: case report and review of the literature. Acta Paediatr 2005;
health care and preventive measures can be provided to 94:1330-1333.
the affected couples and communities. 27. Ng PC, Fok TF, Lee CH, Cheung KL, Li CK, So KW, Wong W, Yuen PM:
Is homozygous alpha-thalassaemia a lethal condition in the 1990s? Acta
Paediatr 1998;87:1197—-1199.
28. Singer ST, Styles L, Bojanowski J, Quirolo K, Foote D, Vichinsky EP:
Changing outcome of homozygous alpha-thalassemia: cautious opti-
REFERENCES mism. J Pediatr Hematol Oncol 2000; 22:539-542.

29. Higgs DR, Vickers MA, Wilkie AOM, Pretorius I-M, Jarman AP, Weatherall

21.

CONCLUSION

Prevention and awareness programmes
detection, timely genetic counseling and t

and strategies are important for
at risk so that they will be s
psychological ordeals in

cruc

1. Harteveld CL, Higgs DR. o-thalassaemia. Orphanet J Rare Dis 2010; DJ: Areview of the molecular genetics of the human a-globin gene cluster.
5:13. Blood 1989;73(5):1081-1104.

2. Higgs DR. Alpha-Thalassaemia. In: Higgs DR and Weatherall DJ eds. 30. Higgs DR. a-Thalassaemia. Baillieres Clin Haematol 1993; 6:117-50.
Bailliere’s Clinical Haematology International Practice and Research: 31.  Weatherall DJ: The thalassemias, in Beutler E, Lichtman MA, Coller BS,
The Haemoglobinopathies. 6(1). London: Bailliere Tindall; 1993; Kipps TJ (eds): Williams Hematology, (ed 5). New York, NY, McGraw-Hill,
117-50. 1987; 581.

3. Weatherall DJ, Clegg JB. The Thalassemia Syndromes. 4th ed. Oxford, 32. Jones DRE, Bui T-H, Anderson EM, Ek S, Liu DTY, Ringde’n O, Westgren
England: Blackwell Scientific; 2001. M: In utero haematopoietic stem cell transplantation: Current perspec-

4. Harteveld CL, Higgs DR. o-thalassaemia Orphanet J Rare Dis 2010;5:13. tives and future potential. Bone Marrow Transplant 1996; 18:83.

5. http://femedicine.medscape.com/article/206397—overview#a0199

International Journal of Medicine and Public health [Int. J. Med. Public health] | Vol 2 | Issue 2 | 2012 6





