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Abstract

Background

Beta-thalassemia is a common hereditary hemoglobinopathy, which is a reason of microcytic
hypochromic anemia. Patients with major thalassemia require multiple blood transfusions.
This study evaluated growth in thalassemic patient and relationship with ferritin level.
Materials and Methods

This is a cross sectional study on seventy patients (36 boys, 34girls) with transfusion
dependent major thalassemia at the special diseases center of Yazd. Their age rang was 2 to
28 year. All of them received chelating therapy (Deferoxamine) every night. Weight, height,
body mass index (BMI) and serum ferritin of patients were recorded.

Results

In this study 46 (65.71%) of patients had height less than five percentile, and 24(34.29%)
more than five percentile. Thirty eight patients (54.28%) had weight more than five percentile
and 32(45.71%) less than five percentile. BMI of 13(18.6%) patients were low and 57(81.4%)
patients had normal BMI. Mean serum ferritin in patients with height more than 5 percentile
was 2252+/-1040 and with height less than 5 percentile was 2962+/-1606(P-value=0.072).
mean serum ferritin in patient with weight more than 5 percentile was 2309+/-1284 and with
weight less than 5 percentile was 3199+/-1545 ( P-value=0.017). In patient with normal BMI,
mean serum ferritin was 2679+/-1378 and it was 2596+/-1777 with low BMI.

Conclusion

High serum ferritin levels during puberty cause delay of growth retardation and development
in transfusion dependent thalassemia patients.
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Introduction

Beta-thalassemia major is a common inherited hematological disorder in Asia. Almost
100,000 patients with major thalassemia need regular transfusion (1).

Regular red blood cell (RBC) transfusions eliminate the complications of anemia and
compensatory bone marrow (BM) expansion, permit normal development throughout
childhood, and extend survival. Transfusions result in iron overload, which is fatal without
treatment in the second decade of life. Iron-chelating therapy for iron overload is one
important part of major thalassemia treatment in last 20 years (2). Endocrine dysfunction is
recognized in patients with transfusion dependent thalassemia, which causes by iron
overload (3).

The most common endocrine abnormalities in patients with thalassemia include
hypogonadotropic hypogonadism, growth hormone deficiency, and diabetes mellitus (3-4).
Hypothyroidism, hyperparathyroidism and low levels of adrenal androgen secretion with
normal glucocorticoid reserve have been reported (2). Normal rates of prepubertal linear
growth is observed in patients with regular transfusion programs, but poor pubertal growth
and impaired sexual maturation have been observed in well-transfused patients (5-8). Pituitary
dysfunction causes hypogonadotropic hypogonadism, which usually causes abnormal sexual
maturation in them (9,10). Primary gonadal failure has also been reported occasionally (11).
Growth failure causes by growth hormone (GH) deficiency (hypothalamic and/or pituitary)
and hypothyroidism. Delayed sexual maturation and bone disorders cause by DFO toxicity
(10-12). Growth retardation may improve with administration of exogenous growth hormone
(13). Hyposecretion of adrenal androgen, delay in pubertal development, zinc deficiency, and
free-hemoglobin—induced inhibition of cartilage growth have also been implicated in
impairment of growth in patients with thalassemia major (2).

The use of iron chelating drugs has been shown to delay the development of iron induced
damage of cardiac and liver tissue, resulting in improved survival, but the prevention of
endocrine damage is less clear(14). Deferoxamine (DFO) is a siderophore (an iron-binding
compound) produced by the bacterium Streptomyces pilosus. It is not absorbed after orally
and is rapidly cleared; consequently, subcutaneous or intravenous administration is necessary
(15).

Iron chelating therapy should be started before clinically significant iron accumulation, when
patients have received between 10 and 20 red-cell transfusions. Early initiation of DFO,
before the age of 10 years, assures normal puberty in majority of patients (16). However, the
initiation of DFO in young age could be associated with bone toxicity, which could decrease
growth (17).

This study investigates the effects of long term blood transfusion in thalassemia on growth
and finds correlation between serum ferritin level and growth on our patients.

Materials and Methods

A cross sectional study was conducted on Seventy patients (36 boys, 34 girls) with
transfusion dependent thalassemia, who were receiving regular blood transfusions at the
special diseases center of Yazd. Children with renal disorders, primary skeletal disorders and
severe malnutrition were excluded from the study, and cases should have normal liver
function tests including aspartate transaminase, alkaline phosphatase, and bilirubin.

Patients’ ages were between 2 to 28 years. The median age at the start of transfusion was 6
months (rang 3-120 months) and the mean transfusion requirement was 0.75 U/Kg every year.
Chelating therapy consisting of 30 to 50 mg/Kg subcutaneous DFO was received every night.
The mean serum ferritin level during study was tested four times in two year. The first Ferritin
concentration was 1200 mic/L. All patients were using DFO at least five nights a week by
eight to ten hour subcutaneous infusion.
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Weight and height (The standing height measurements were obtained using a standard
anthropometric technique with a wall-mounted Harpendenstadiometer) were measured as the
standard deviation score (SDS) for age and sex. Body weight index (BMI) was calculated.
Measurements were taken by a single investigator.

The data was analyzed by SPSS 11.0 statistical software using student t-test. Differences were
significant with PV less than 0.05.

Results

Among seventy patient, 34(48.57%) were women and 36 (51.42%) men, which 35 (50%)
were younger than 12 years and 35(50%) older than 12years. In this study 46 (65.71%) of
patients had height less than five percentile, and 24 (34.29%) more than five percentile. Thirty
eight patients (54.28%) had weight more than five percentile and 32(45.71%) less than five
percentile. BMI of 13 (18.6%) patients were low and 57(81.4%) patients had normal BMI.
Mean serum ferritin level during the study period was 2664 + 1446ng/ml. Mean serum ferritin
in patients with height more than 5 percentile was 2252+/-1040 and with height less than 5
percentile was 2962+/-1606 (P-value=0.072). mean serum ferritin in patient with weight
more than 5 percentile was 2309+/-1284 and with weight less than 5 percentile was 3199+/-
1545 ( P-value=0.017). In patient with normal BMI, mean serum ferritin was 2679+/-1378
and it was 2596+/-1777 with low BMI.

Discussion

Growth impairment is commonly seen in children with thalassemia with regular blood
transfusions and desferrioxamine treatments (18).

Desferrioxamine is used as a subcutaneous (8 to 12 hours) infusion at least five nights a week
to achieve optimum iron removal and iron balance. Reports of abnormal linear growth and
metaphysical dysplasia observed in children treated with deferoxamine before the age of 3
years have prompted recommendations for later therapy (19). Bone marrow transplantation is
an alternative approach in some patients, which obviates long term transfusion and iron
chelating treatment. Acceptable short term results have been published (20), and there are few
data on the late effects or quality of life in them.

Seventy transfusion dependent thalassemia patients studied for growth disorders and serum
ferritin level. Ferritin level calculated each six month for four times.

In our study the mean serum ferritin level was significantly higher in the patients with a final
short stature than in those with a normal final height.

The similar study was defined by Hamidah and coworker on 26 prepubertal patients with
beta-thalassemia or HbE-beta thalassemia who were transfusion dependent. The mean
serum Ferritin level of the thalassemic patients with a height < 3rd percentile was higher
compared to patients with a height > 3rd percentile (4,567.0 vs. 2,271.0, P-value = 0.01) (21).
Other similar results were reported by Shalitin and coworkers on Thirty-nine patients with
thalassemia major with median age of 16.3 yr (range 2-28). They determined the prevalence
rates of endocrine complications in thalassemia major patients and correlated them with the
degree of iron chelation. Mean serum ferritin level was significantly higher in patients with a
final short stature (height <2 SD) than in those with a final height of >2SD (3491 + 414
ng/mL vs. 2410 + 278 ng/mL, P-value = 0.05) but in this study found that the final short
stature was significantly associated with the quality of chelation therapy during the
prepubertal years (22).

In contrast, in study of Grundy and coworkers reported that there was no difference in the SD
scores at assessment between the well and poorly chelated groups and thought this is in part
due to genetic factors. The ethnic and socioeconomic make up of group, with many living in
the inner city, may also be a contributory factor to short stature (3).
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In our study the mean serum ferritin level was significantly higher in the patients with a final
low weight and BMI than in those with a normal final weight and BMI.

Conclusion

These data suggest that high serum ferritin levels during puberty are a risk factor for growth
retardation. Perhaps another possible way of matching controls would be by calculating mid-
parental height.
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