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Abstract
Objective: Beta thalassemia major is a prevalent hereditary disease in Mediterranean regionespecially Iran. Early blood transfusion is necessary for most of the patients and frequenttransfusion can cause various medical problems for the patients. The aim of this study was to findmajor causes of hospital admission in beta thalassemia major patients to reach the accuratepreventive and therapeutic plans for these patients.
Methods: Four hundred twenty six patients were admitted to the Nemazee Hospital (the mainUniversity referral Hospital Center affiliated to Shiraz University of Medical Sciences in FarsProvince, southern Iran) during 3 years period (January 2007 to January 2010). A questionnairewas filled containing age, gender, hemoglobin level, frequency of blood transfusions, deferoxamineinjection, cause of hospital admission and hospital course.
Findings: The mean age of patients was 11.28 years. The mean serum ferritin level was 1820±749µg/lit. Two hundred fifty five (59.75%) patients were male and 171 (40.25%) patients werefemale. The top five most prevalent causes of hospital admission were splenectomy (21.8%),infections (19.9%), congestive heart failure (19.0%), diabetes mellitus (13.4%), and Liver biopsy(11.5%). (P=0.0002)
Conclusion: Results of this study revealed that infections and complications due to iron overloadare major causes of hospital admission in beta thalassemia major patients.
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IntroductionBeta thalassemia major (BTM) is one of the mostprevalent hereditary diseases in Mediterraneanregion especially Iran. Thalassemia is found in

some 60 countries with the highest prevalence inthe Mediterranean region, parts of North and WestAfrica, the Middle East, the Indian subcontinent,southern Far East and southeastern Asia, togethercomposing the so-called thalassemia belt. The
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gene frequency of β-thalassemia, however, is highand varies considerably from area to area, havingits highest rate of more than 10% around theCaspian sea, and Persian Gulf. The prevalence ofthe disease in other areas is between 4% and 8%.In Isfahan, in the central part of Iran, thefrequency rises again to about 8%. In the FarsProvince, in southern Iran, the gene frequency isalso high and reaches 8-10%[1] This disease affectsseveral organs and systems of the body and causesvarious damages to these systems such as cardiac,reticuloendothelial, immunity and endocrinesystems.Regular transfusion therapy to maintainhemoglobin levels of at least 9 to 10 g per deciliteris required to improve growth and developmentand also to reduce bone deformities andhepatosplenomegaly due to extramedullaryhematopoiesis[2,3].Without transfusion the death is inevitableduring first two decades of life in BTM patients.Various researches on BTM performed between1979 and 1988, revealed a mortality of 11% inpatients, with a median age of 13 years and 2months[4]. The main cause of death was congestiveheart failure. In 1994, effective use ofdeferoxamine against cardiac complications ofiron overload was confirmed by two studies[5,6]. Inaddition, these studies showed the severity ofbody iron overload as the main determinant of theclinical outcome. Recent studies from Italy furtherconfirmed a beneficial outcome of chelationtherapy on survival and the incidence of cardiacdiseases[7,8].The combination of regular blood transfusionsand chelation therapy has dramatically increasedthe life expectancy of thalassemics into 4th and5th decades of life. On the other hand, frequentblood transfusion has also led to iron overloadwith many complications includingendocrinopathies, behavioral and neuroticproblems, growth failure, cardiovascularproblems, liver disease, gonadal dysfunction anddelayed puberty. Frequent blood transfusions canalso lead to increased chances of transfusionrelated infections. Our aim of the study was toinvestigate the prevalence of causes of hospitaladmission in BTM patients during 2007 to 2010 inShiraz, south west Iran.

Subjects and MethodsIn this cross sectional study, 426 BTM patientswere admitted to the Nemazee Hospital (the mainUniversity referral Hospital Center affiliated toShiraz University of Medical Sciences in FarsProvince, southern Iran) during 3 years period(January 2007 to January 2010).After obtaining the approval by ethicalcommittee of Shiraz University of MedicalSciences, a questionnaire was filled containing age,gender, hemoglobin level, frequency of bloodtransfusion, deferoxamine injection, cause ofhospital admission and hospital course. The studywas approved by the Medical Ethics Committee ofShiraz University of Medical Sciences for iron-chelation therapy.The diagnosis of BTM was based on completeblood count and hemoglobin electrophoresis. Allpatients were on regular blood transfusion.The data were evaluated and analyzed by chi-square test. P-value less than 0.05 was consideredsignificant.

FindingsTwo hundred fifty five (59.75%) patients weremale and 171 (40.25%) were female. The meanage of patients was 11.28 years. The mean serumferritin level was 1820±749 µg/lit. Splenectomyand sepsis were the most common causes ofhospitalization (Table 1).Splenectomy was performed in 93 BTM patientsduring these 3 years. Among 93 patients, 43(46.2%) patients and 27 (29.0%) patients were inthe age range of 11-15 years and 6-10 years,respectively. Eighty five BTM patients wereadmitted in hospital due to infection. The mostprevalent infections among BTM patients wereurinary tract infections, pneumonia, meningitis,liver abscesses and sepsis. Forty four (51.7%)patients who had been admitted to hospital due toinfections had history of previous splenectomy.The mean age of patients admitted withcongestive heart failure (CHF) was 14.1 years.Among 81 patients admitted with CHF, 71 (87.6%)patients were in the second decade of life (Table
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Table 1: Causes of hospital admission in Beta thalassemia major patients from 2007-2010 in Iran
No Causes of admission Number of patients
1 Splenectomy 93(21.8%)
2 Infections 85(19.9%)
3 Congestive heart failure 81(19.0%)
4 Diabetes and DKA 57(13.4%)
5 Liver biopsy 49(11.5%)
6 Convulsion due to hypoparathyroidism 17(4.0%)
7 Other types of surgery 13(3.0%)
8 Severe anemia 8(1.9%)
9 Upper GI bleeding 5(1.2%)

10 Interferon therapy 5(1.2%)
11 Aloimmunization 5(1.2%)
12 Malignancy 4(0.9%)
13 Acute renal failure 2(0.4%)
14 Deep vein thrombosis 2(0.4%)

2). Diabetes mellitus (DM) or complications of DMlike diabetic ketoacidosis were the causes ofhospital admission in 57 patients. 50 (87.7%)patients were in the second decade of life (Table2).Forty nine patients were admitted for liverbiopsy. Liver biopsy was done for BTM patients toevaluate the grade of liver hemochromatosis orpre bone marrow transplantation evaluations.Sixty one point two percent of patients were in theage range 11 to 15 years. Liver biopsy revealed 9hepatitis C virus (HCV) positive and 6 (30.6%)hepatitis B virus (HBS) positive patients.Seventy patients had been admitted due toconvulsion. The cause of convulsion washypocalcemia due to hyperparathyroidism. Allpatients were 11 to 20 years old. Calcium levelwas below 8.5 mg/dl in all patients.Fig. 1 shows the differences in presentation ofBTM complications in various age periods.

DiscussionBTM patients have been admitted to hospital dueto various reasons, but the age range ofpresentation of complications is differentdepending on the pathophisiology of the diseases(Fig 1).Splenectomy was the major surgical and non-surgical cause of admission. 46.2% of patientsadmitted for splenectomy were 11 to 15 years oldwhich is in agreement with previous study[9]. Themain reasons for splenectomy were:1) Increasing demand for blood transfusion2) Thrombocytopenia3) Frequent left upper quadrant pain due tosplenomegalySixty percent of patients admitted withinfections were 6 to 15 years old. Splenectomyincreases the risk of infections in BTM patients.Fifty four percent of patients who had been
Table 2: Age distribution of patients in 6 major causes of hospital admission in southern Iran
Age (years) 1-5 6-10 11-15 16-20 >20

Number of patients 46(10.3%) 89(20.8%) 193(45.30%) 77(18.0%) 23(5.3%)
Splenectomy 0(0.0%) 27(29.0%) 43(46.2%) 12(12.9%) 11(11.8%)
Infection 12(14.1%) 26(30.6%) 25(29.4%) 14(16.5%) 8(9.4%)
Congestive heart failure 1(1.2%) 3(4.2%) 43(55.3%) 28(36.2%) 2(2.7%)
Diabetes mellitus 0(0.0%) 3(5.3%) 29(50.8%) 21(36.8%) 4(7.0%)
Liver biopsy 5(10.2%) 11(23.5%) 30(61.2%) 3(6.1%) 0(0.0%)
Hypoparathyroidism 0(0.0%) 0.(0.0%0 8(47.0%) 9(53.0%) 0(0.0%)
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Fig. 1: Prevalence of BTM complications in different age groups in southern Iran
admitted due to infections had previous history ofsplenectomy.Congestive heart failure is the main cause ofdeath in BTM patients. Two major causes ofcongestive heart failure in BTM patients aresevere anemia and iron deposition in myocardium.Multiple blood transfusions, red blood cellshemolysis and increased intestinal iron absorptionare three major causes of iron deposition intissues such as myocardium.Cardiomyopathy arisen from severe anemiawas the major cause of congestive heart failure inpast decades but by improvement in managementof anemia, now the major cause of CHF in BTMpatients is iron overload and hemochromatosis[10].Treatment of iron overload by iron chelatorssuch as deferoxamine can delay the process ofcardiomyopathy in BTM patients. There are somereports indicating that combined iron chelationtherapy can reverse the process of heart failureand improve the cardiovascular function in BTMpatients [11]. Ninety one point five percent ofadmissions due to congestive heart failure were atthe age range of 11 to 20 years. The main (55.3%)age range of admission due to CHF was 11 to 15years who showed poor compliance to Ironchelation therapy.Eighty Seven point six of patients admitted formanagement of diabetes complications were 11 to20 years old. Iron overload and iron deposition inendocrine glands cause endocrine abnormalitiessuch as diabetes mellitus. Another factor that can

increase the risk of diabetes in BTM patients ischronic hepatitis and hepatic fibrosis in BTMpatients. Liver damage increases the resistance ofcells to insulin. The amplified resistance of cells toinsulin increases insulin blood level at first, butiron deposition in beta cells of pancreas andsubsequent injury to the cells decreases theproduction of insulin by pancreas.In the study performed by Li et al [12] on 81thalassemic patients with mean age of 11.7 years,74% of patients had grade III and IV liverhemochromatosis. Liver diseases are second causeof death in BTM patients. About 84% of patientsadmitted to our center for liver biopsy were at theage range of 6 to 15 years. From 49 liver biopsies,18.3% were HCV positive and 12.2% HBV positive.It means that near one third of admitted patientswere positive for blood borne infections.Hypoparathyroidism is relatively common inBTM patients [13]. The prevalence is reported 4.5%to 7.5% in various studies. 4% of hospitalizationswas due to hypocalcemia and Hypopara-thyroidism. All Admitted patients were 5 to 15years old. There are two major explanations forhypocalcemia in BTM patients:1) Iron deposition in parathyroid glands impairsthe secretion of parathyroid hormone (PTH) in theblood.2) During the period of anemia, compensatoryincreased bone marrow volume replaces the boneand releases calcium in the blood but after bloodtransfusion and correction of the anemia, the
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process will be reversed and calcium will berestored in bone and cause hypocalcemia.Malignancy can occur in patients with BTM andthe incidence maybe more prevalent in patientswith beta thalassemia intermedia compared toBTM; however, in case of leukocytosis detected byabnormal cells in peripheral blood or massdetection should be evaluated completely [14].
ConclusionThis study revealed that beside splenomegalywhich is the result of red cell destruction,infections and complications of iron overload arethe major causes of hospital admission in BTMpatients. Regular iron chelating therapy andpreventive immunization as well as antibioticprophylaxis in splenectomized patients candecrease the incidence of complications leading tohospital admission.
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