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COMPLICATIONS IN TRANSFUSION–DEPENDENT
PATIENTS OF ß-THALASSEMIA MAJOR: A REVIEW
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SUMMARY
ß- thalassemia is an inherited disorder of hemoglobin synthesis characterized by deficient
synthesis of the ß-globin chain that causes severe anemia. Over the years, the combination of
hypertransfusion and chelation therapy has significantly increased the survival of patients of
ß-thalassemia. At the same time, there has been an increase in the frequency of complications,
mainly caused by iron overload. These include cardiac disorders which are the main determinants
of survival. Endocrine complications include hypogonadism, diabetes mellitus, hypothyroidism,
hypoparathyroidism and hypoadrenalism. Low bone mineral density and trace element
deficiencies are among the metabolic complications seen in chronically transfused patients of
ß- thalassemia whereas hepatic problems and neuropsychologic disorders are also common.

KEY WORDS: ß- thalassemia, chelation, Cardiac complications, multiendocrine dysfunction

Pak J Med Sci   July - September 2009   Vol. 25   No. 4    678-682

How to cite this article:

Malik S, Syed S, Ahmed N. Complications in transfusion–dependent patients of ß-thalassemia
major: A review. Pak J Med Sci 2009;25(4):678-682.

1. Dr. Sara Malik
Department of Pathology,
Ziauddin University,
Shahrah-e-Ghalib, Clifton,
Karachi - Pakistan.

2. Dr. Serajuddaula Syed, FRCPath.
Professor of Pathology Ziauddin University,
Shahrah-e-Ghalib, Clifton,  Karachi.

3. Dr. Nisar Ahmed, FCPS
Head Consultant Hematologist,
Assistant Professor Hematology & Transfusion
Medicine, The Children’s Hospital &
Institute of Child Health,
Lahore - Pakistan

Correspondence

Dr. Sara Malik
House No. 9-W,
Defence Housing Authority,
Lahore-Cantt, Pakistan.
E-mail: saramalik89@hotmail.com

  * Received for Publication: May 13, 2009

  * Accepted: June 24, 2009

INTRODUCTION

ß- thalassemia is a group of recessively
inherited disorders of hemoglobin synthesis
characterized by reduced synthesis of the

ß-globin chain caused by a mutation. The
homozygous state results in severe anemia
which needs regular blood transfusion.1

Thalassemia is the most common monogenic
disorder in the world.2 Thalassemia major
(beta-thalassemia) affects a significant segment
of the population in certain areas of the world.
Alterations in migration patterns have changed
the geographic distribution of this disease and
made it a worldwide health problem with a
high frequency in Africa, India, Southeast Asia
and the Mediterranean area.3

The combination of transfusion and chela-
tion therapy has dramatically extended the life
expectancy of these patients, thus transform-
ing thalassemia from a rapidly fatal disease of
childhood to a chronic illness compatible with
a prolonged life.4 On the other hand, frequent
blood transfusions leading to iron overload and
the chronic nature of the disease have contrib-
uted to a whole new spectrum of complica-
tions in adolescents and young adults suffer-
ing from thalassemia major.5,6
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COMPLICATIONS

Cardiac Complications: Cardiac disorders
and, most notably, left-sided heart failure are
responsible for more than half of the deaths in
these patients and are thus the main determi-
nants of survival.7 Heart disease may manifest
as hemosiderrhotic cardiomyopathy, heart fail-
ure, pulmonary hypertension, arrythmias, sys-
tolic/diastolic dysfunction, pericardial effusion,
myocarditis or pericarditis.8,9 Iron overload is
mainly implicated although genetic and immu-
nologic factors, infections and chronic anemia
are also important role players. Left ventricu-
lar dysfunction attributed to myocarditis in this
patient population especially appears to be
mediated by immunologic mechanisms rather
than viral infection and iron overload. It has
been documented that certain major histocom-
patibility antigens may protect (HLA-
DRB1*1401) or predispose (HLA-DQB1*0501)
patients to develop cardiac failure10. With the
advent of chelation therapy, there has been a
decline in the severity of these complications
but they still remain the leading cause of mor-
bidity and mortality in these patients.
Endocrine Complications: A high incidence of
multiendocrine dysfunction has been reported
in children, adolescents and young adults suf-
fering from thalassemia major.11,12 Of these, the
commonest is hypogonadotrophic hypogo-
nadism reported in upto 75% of patients.13,14

The anterior pituitary is particularly sensitive
to iron overload which disrupts hormonal se-
cretion, leading to gonadal dysfunction.15 Thus
these patients show decreased gonadotrophin
reserves when compared with those of normal
controls. This usually presents as delayed or
absent puberty, primary or secondary amen-
orrhea, menstrual irregularities and fertility
problems later in life. Many of these complica-
tions are reversible once the patients are started
on hormone replacement therapy.16,17 Also,
reports have shown that a successful preg-
nancy is possible in women who are well che-
lated with or without ovulation  induction
therapy.

Apart from sexual development, retarded
growth velocity is another issue in the long-

term follow-up of patients with thalassemia.
During childhood, growth may be affected by
anemia and other potential endocrine prob-
lems, however puberty is the stage of maximum
growth insult. There is a reduced or absent
pubertal growth spurt in these patients, lead-
ing to short adult stature.18,19 This has been at-
tributed to factors such as multiendocrine dys-
function, chronic anemia, infections, undernu-
trition , malabsorption of vitamin D, deficien-
cies of calcium, zinc and copper, and lower
serum levels of  insulin-like growth factor-1
(IGF-1) and IGF-binding protein-3 (IGFBP-3),
all of which have been reported in
thalassemics.20,21

Other endocrine complications include glu-
cose intolerance in adolescence and overt dia-
betes in later life, mainly due to iron deposi-
tion in the pancreas.22 Rarely patients have also
presented with diabetic ketoacidosis. The pos-
tulated risk factors for abnormal glucose toler-
ance tests (GTT) in transfusion-dependent
ß-thalassemic patients are serum ferritin as well
as hepatitis C infection.23

Thyroid dysfunction has been reported in 13-
60% of patients but its severity is variable in
different series. Most studies report a high
prevalence of subclinical primary hypothyroid-
ism (normal FT4, FT3; increased TSH) whereas
prevalence of overt hypothyroidism (low FT4
and/or FT3; increased TSH) is relatively low.1,24

Moreover, as opposed to the gonadal axis, the
thyroid gland appears to fail before the cen-
tral components of the pituitary-thyroid axis.25

No correlation between ferritin levels and thy-
roid functional status has been shown
although abnormal thyroid function appears
to be reversible in early stages with intensive
chelation.26

Hypoparathyroidism assessed by serum cal-
cium, phosphate and parathyroid hormone
levels has also been reported in various studies
with a frequency of 4-12% and a higher inci-
dence in males.1 It is typically seen in the sec-
ond decade of life. Serum-intact parathyroid
hormone, and total and ionized calcium have
been shown to be significantly lower, while
phosphorus is significantly higher in thalas-
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semic patients with hypoparathyroidism.27

However, severe symptomatic hypocalcemia
with signs of tetany or seizures is uncommon.
It is thought to be mainly the consequence of
iron deposition in the parathyroid glands, in-
dividual sensitivity to iron toxicity28 as well as
phosphate content of the diet. Hypoadrenal-
ism, though very rare, has been reported in
some series.29

Metabolic complications: Cooley’s original de-
scription of ß-thalassemia major included
marked bone deformities as a characteristic
feature. There is a high prevalence of low bone
mass in these patients.30,31 BMD is assessed us-
ing dual x-ray absorptiometry at three com-
mon sites including the lumbar spine, head of
femur and forearm. Low bone mass manifest-
ing as osteoporosis (T score <-2.5) or, more com-
monly osteopenia (T score -1 to -2.5) has been
reported in 40-60% of patients.1,32 Factors con-
tributing to lower bone mineral density (BMD)
in these patients include lack of spontaneous
puberty, malnutrition, multiendocrine dys-
function and deficiencies of vitamin D, calcium
and zinc. Patients with normal gonadal func-
tion and those who receive hormone replace-
ment therapy have shown higher BMD values
than hypogonadotrophic patients.33 However
according to Ersi Voskaridou et al,34 it is the
increased bone resorption (evidenced by mea-
surement of urinary N-terminal peptides of
collagen-1), rather than impaired bone forma-
tion (assessed by levels of serum alkaline phos-
phatase & osteocalcin) that leads to low BMD.

Thalassemic patients show lower levels of se-
rum 25-hydroxy vitamin D than controls. This
has been attributed to malabsorption of vita-
min D as well as inadequate nutrient intake.1,35

Deficiencies of trace elements including zinc
and copper have also been reported. Zinc de-
ficiency is considered to be one of the main fac-
tors contributing to growth and puberty dis-
orders in thalassemic patients.1 According to
Arcasoy et al it is the hyperzincuria under the
influence of chelating agents that is responsible
for this deficiency.36 However other authors
attribute it to nutritional deficiencies in the
population.

Hepatic complications: During the last years,
liver disease has emerged as a major cause of
mortality in patients with ß-thalassemia ma-
jor. In spite of its clinical relevance, thalas-
semia-associated liver damage has been insuf-
ficiently characterized.37 Liver disease in these
patients can manifest as hepatomegaly, de-
creased albumen concentrations, increased
aspartate and alanine transaminase activities,
Hepatitis B and C. Hepatitis C virus antibod-
ies have been reported in 85% of
multitransfused Italian patients, 23% of pa-
tients in the United Kingdom, 35% in the
United States, 34% in France, 35% in Pakistan
and 21% in India.5 Hepatocellular carcinoma
can complicate the course of hepatitis B and
C. Significant fibrosis is frequent and its pro-
gression is mostly influenced by iron overload
which may be attributable to,
hypertransfusion, inadequate chelation, eryth-
rocyte catabolism and iron hyperabsorption.38

Neurologic complications: Several reports have
demonstrated involvement of the nervous sys-
tem in ß-thalassemia patients.39 Neurological
complications have been attributed to various
factors such as chronic hypoxia, bone marrow
expansion, iron overload, and desferrioxamine
(DFO) neurotoxicity. In most cases, neurologi-
cal involvement is initially subclinical and can
only be detected during neurophysiological or
neuroimaging evaluation. Abnormal findings
in the visual, auditory, and somatosensory
evoked potential recordings are mainly attrib-
uted to DFO neurotoxicity. On the other hand,
nerve conduction velocity abnormalities are
associated either to chronic hypoxia or to
hemosiderosis.

Neuropsychological studies available reveal
a considerably high prevalence of abnormal IQ,
not correlating, however, to factors such as
hypoxia or iron overload. It is proposed that
chronicity of the illness, rather than the dis-
ease per se, could be responsible for these find-
ings. Also, regular school absence due to trans-
fusions and frequent hospitalizations, physi-
cal and social restrictions resulting from the
disease and its treatment, abnormal mental
state due to the awareness of being chronically
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ill, dependence on blood transfusions and the
overly protective family attitude leads to
restricted initiative and psychosocial develop-
ment. These psychological problems affect the
quality of life of thalassemic patients.40

Other Complications: Among other complica-
tions are transfusion-related infections espe-
cially viral infections like hepatitis B and C as
well as HIV. In Pakistan a substantive number
of the patients are either Hep C (35%) or Hep
B (1.7%) positive.41

Massive splenomegaly in these children is a
cause of major distress. Hypersplenism can
cause thrombocytopenia and abnormal bleed-
ing in thalassemics.42 On the other hand, pa-
tients undergoing therapeutic splenectomy run
a very high chance of developing bacteremia
and post-splenectomy sepsis.

Bone marrow transplantation is the only
definitive cure for thalassemics at present.
However this procedure has its own fair share
of complications. Chern JP et al investigated
complications in patients with ß-thalassemia
major in Taiwan and found BMT-related
deaths to be among the major causes of death
in this patient population.43

Chelating agents like desferrioxamine,
deferiprone and deferasirox have their own
side effects for instance, retinal damage, hear-
ing loss, bone abnormalities, growth retarda-
tion, deranged liver function tests, arthropa-
thy, agranulocytosis, neutropenia, gastrointes-
tinal disturbance, zinc deficiency,  pruritis and
increased serum creatinine levels.44

Less significant complications include hype-
ruricemia caused by increased cell turnover
and expansion of medullary cavities leading
to problems like distorted facies, poor drain-
age of sinuses and deafness.

CONCLUSION

Treatment of ß-thalassemia still remains a
challenge. Steps need to be taken to develop
preventive measures like premarital screening
(especially of high risk ethnic groups or “tar-
geted screening” of families with a thalassemic
child), genetic counselling and prenatal diag-

nosis  because the cost of treatment depending
on the quality of care, is tremendous and asso-
ciated with major complications. At the same
time we must also increase therapeutic facili-
ties like blood transfusions, chelation and bone
marrow transplantation for the betterment of
these patients.

REFERENCES

1. Shamshirsaz AA, Bekheirnia MR, Kamgar M,
Pourzahedgilani N, Bouzari N, Habibzadeh M
et al. Metabolic and endocrinologic complications
in beta-thalassemia major: A multicenter
study in Tehran. BMC Endocrine Disorders
2003;3:23-34.

2. Agarwal MB. Advances in management of thalassemia
(Editorial). Indian Pediatrics 2004;41:989-92.

3. Pearson HA, Cohen AR, Giardina PJ, Kazazian HH.
The changing profile of homozygous beta thalas-
semia: demography, ethnicity, and age distribution
of current North American patients and changes in
two decades. Pediatrics 1996;97:352-6.

4. Fazal-ur-Rahman Khan. Thalassemia: Still a challenge.
Gomal J Medl Sci 2006;4(2):47.

5. Borgne-Pignatti C, Cappellini MD, De Stefano P, Del
Vecchio GC, Forni GL, Gamberini MR, et al. Survival
and complications in thalassemia. Ann N Y Acad Sci
2005;1054:40-47.

6. Olivieri NF, Nathan DG, MacMillan JC, Wayne AS,
Liu PP, McGee A, et al. Survival in medically treated
patients with homozygous beta thalassemia. New Eng
J Med 1994;331:574-78.

7. Hahalis G, Alexopoulos D, Kremastinos DT Zoumbos
NC. Heart failure in beta thalassemia syndromes: a
decade of progress. Am J Med 2005;118:957-67.

8. Borgna-Pignatti C, Cappellini MD, De Stefano PD, el
Vecchio. Cardiac morbidity and mortality in
deferoxamine- or deferiprone-treated patients with
thalassemia major. Blood 2006;107(9):3733-7.

9. Aessopos A, Farmrkis D, Deftereos S, Tsironi M,
Tassiopoulos S, Moyssakis I, et al. Thalassemia heart
disease, a comparative evaluation of thalassemia
major and thalassemia intermedia. Chest
2005;127:1523-30.

10. Kremastinos DT, Flevari P, Spyropoulou M, Vrettou
H, Tsiapras D, Stavropoulos-Giokos CG. Association
of heart failure in homozygous beta thalassemia with
the major histocompatibility complex. Circulation
1999;100:2074-78.

11. Vullo C, De Sanctis V, Katz M, Wonke B, Hoffbrand
AV, Bagni B, et al. Endocrine abnormalities in thalas-
semia. L Ann NY Acad Sci 1990;612:293-310.

12. Italian Working Group on Endocrine Complications
in Non-Endocrine Diseases. Multicenter study on
prevalence of endocrine complication in Thalassemia
Major; Clin Endocrinal 1995;42:581-586.



13. Cappellini M, Cohen A, Eleftheriou A, Piga A, Porter
J. Endocrine Complications in Thalassaemia Major.
In: Guidelines for the Clinical Management of
Thalassaemia. Thalessimia International Federation
2000;41-49.

14. Mohammadian S, Bazrafshan HR, Sadeghi-Nejad A.
Endocrine gland abnormalities in thalassemia
major: A brief review. Pediatr Endocrinol Metab
2003;16:957-64.

15. Toumba M, Sergis A, Kanaris C, Skordis N. Endo-
crine complications in patients with Thalassemia
major Pediatric Endocrinol Rev 2007;5(2):642-8

16. De Sanctis V, Vullo C, Katz M, Wonke B, Tanas R,
Bangi B. Gonadal function in patients with beta thalas-
semia major. J Clin Pathol 1988;41:133-37.

17. Pignatti CB, De Stefano P, Zonta L, Vullo C, De Sanctis
V, Melevendi C et al. Growth and sexual maturation
in thalassemia major. J Pediatr 1985;106:150-5.

18. Saka N, Sukur M, Bundak R, Anak S, Neyzi O,
gedikoglu G. Growth and puberty in thalassemia
major; J Pediatr Endocrinol Metab 1995;8:181-186

19. Low Louis CK. Growth of children with beta thalas-
semia major. Indian J Pediatr 2005;72:159-64.

20. Kwan EY, Lee AC, Li AM, Tam SC, Chan CF, Lau YL,
Low LC. A cross-sectional study of growth, puberty
and endocrine function in patients with thalassaemia
major in Hong Kong.  J Paediatr Child Health
1995;31:83-7.

21. Theodoridis C, Ladis V, Papatheodorou A, Berdousi
H, Palamidou F, Evagelopoulou C, et al. Growth and
management of short stature in thalassaemia major. J
Pediatr Endocrinol Metab 1998; Suppl 3:835-44.

22. Chern JPC, Lin KH, Lu MY, Lin DT, Lin KS, Chen JD,
et al. Abnormal glucose tolerance in transfusion-de-
pendent beta-thalassemic patients. Diabetic Care
2001;24:850-4.

23. Suda K. Hemosiderin deposition in the pancreas. Arch
Pathol Lab Med 1985;109:996-999.

24. Magro S, Puzzanio P, Consarino C, Galati MC,
Morgione S, Porcelli D, et al. Hypothyroidism in pa-
tients with thalassemia syndromes. Acta Haematol
(Basel) 1990;84:72-6.

25. Landau H, Matoth I, Landau-Cordova Z, Goldfarb A,
Rachmilewitz EA, Glaser B. Cross-sectional and lon-
gitudinal study of the pituitary thyroid axis in pa-
tients with thalassaemia major. Clin Endocrinol (Oxf).
1993;38(1):55-61.

26. Zervas A, Katopodi A, Protonotariou A, Livadas S,
Karagiorga M, Politis C. Assessment of thyroid func-
tion in two hundred patients with beta-thalassemia
major. Thyoid 2002;12:151-4.

27. VincenzoDe Satictis, Calogero Vullo, Bruno Bagni,
Loretta Chiccoli: Hypoparathyroidism in beta-Thalas-
semia major, Clinical and Laboratory Observations
in 24 Patients. Acta Haematol 1992;88:105-108.

28. Chern, JPS. Lin KH. Hypoparathyroidism in
Transfusion-Dependent Patients With [beta]-
Thalassemia J Pediatric Hematology/Oncology
2002;24:291-293.

29. Al-Elq AH, Al-Saeed HH, Endocrinopathies in
patients with thalassemias. Saudi Med J
2004;25(10):1347-51.

30. Jensen CE, Tuck SM, Agnew JE, Koneru S, Morris RW.
High prevalence of low bone mass in thalassaemia
major. B J Haemat 1998;103:911-915.

31. Soliman A, Banna N, Abdel Fattah M, EIZalabani MM,
Ansari BM. Bone mineral density in prepubertal chil-
dren with â-thalassemia: correlation with growth and
hormonal data. Metabol 1998;47:541-548.

32. Garofalo F, Piga A, Lala R, Chiabotto S, Di Stefano M,
Isala GC. Bone metabolism in thalassemia. Ann NY
Acad Sci 1998;850:475-478.

33. Bielinski BK, Darbyshire PJ, Mathers L, Crabtree NJ,
Kirk JM, Stirling HF, et al. Impact of disordered pu-
berty on bone density in beta thalassemia major. Br J
Hematol 2003;120:353-8

34. Voskaridou E, Kyrtsonis MC, Terpos E, Skordili M,
Theodoropoulos I, Bergele A, et al. Bone resorption
is increased in young adults with thalassaemia ma-
jor. Br J Haematol 2001;112(1):36-41.

35. Tsitoura S, Amarilio N, Lapatsani P, Pantelakis S,
Doxiadis S. Serum 25 hydroxy vitamin D levels in
thalassemia. Arch Dis Child 1978;53:347.

36. Arcasoy A, Cavdar AO, Ertug H, Gurpinar F, Prasad
AS, Cavdar AO, et al. Zinc deficiency in human sub-
jects. NewYork: Alan R Liss Inc 1983;107-16.

37. Perifanis V, Tziomalos K, Tsatra I, Karyda S,
Patsiaoura K, Athanassiou-Metaxa M. Prevalence and
severity of liver disease in patients with beta thalas-
semia major. A single-institution fifteen year experi-
ence. Haematologica 2005;90:1136-38.

38. Prati D, Maggioni M, Milani S, Cerino M, Cianciulli
P, Coggi G, et al. Clinical and histological character-
ization of liver disease in patients with transfusion-
dependent beta thalassemia. A multicenter study of
117 cases. Haematologica 2004;89:1179-86.

39. Moorjani JD, Chithira I. Neurotic manifestations in
adolescents with thalassemia major. Indian J Pediatr
2006;73:603-7.

40. Zafeiriou DI, Economou M, Athanasiou-Metaxa M.
Neurological complications in beta thalassemia. Brain
Dev 2006;28:477-81.

41. Rahman M, Lodhi Y. Prospects and future of conser-
vative management of beta thalassemia major in a
developing country. Pak J Med Sci 2004;20:105-12.

42. Cooley TB, Lee P. A series of cases of splenomegaly
in children with anemia and peculiar changes. Trans
Am Pediatr Soc 1925;37:29-30.

43. Chern JP, Su S, Lin KH, Chang SH, Lu MY, Jou ST, et
al. Survival, mortality and complications in patients
with beta thalassaemia major in northern Taiwan.
Pediatr Blood Cancer 2006;47: 432-7.

44. Senanayake MP, J de Silva WD, Lamabadusuriya SP.
Adverse effects of a modified regime of intravenous
desferrioxamine. Sri Lanka J Child Health
2001;30:41-3.

682   Pak J Med Sci   2009   Vol. 25   No. 4      www.pjms.com.pk

Sara Malik et al.


