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Objective: To investigate the possible effect of
multiple blood transfusions on different hormones
in thalassemia children.

Methodology: This experimental study was
conducted over 12 months in Allied Hospital, Ali
Zeb Foundation, and Thalassemia center in Hilal-
e-Ahmar Hospital, Faisalabad, Pakistan and a
total of 80 children were included in the study.
They were divided into two groups; 40 pB-
thalassemia patients and 40 healthy controls.
Each group was further subdivided based on
gender and age, so that in each subgroup there
were ten subjects of same gender with age
ranging from 0-5 years and 6-10 years. Blood
samples were analyzed for serum levels of
triiodothyronine (T,), thyroxine (T,), testosterone,
estradiol and progesterone. All the data was
analyzed by using Statistical analysis of variance

(ANOVA).

Results: The values of T,, T,, testosterone, and
estradiol were significantly lower (p<0.01)
irrespective of age and gender in thalassemia
childrens when compared to normal children.
However, the progesterone level was significantly
higher (p<0.01) in thalassemia children than
normal control.

Conclusions: Multiple blood transfusions
induced various endocrine abnormalities in
thalassemia children. Regular evaluation of
oxidants and antioxidants status and hormones
should be carried out in thalassemia patients
during initial few years of life. (Rawal Med J
2014;39: 265-269).
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INTRODUCTION

Thalassemias are a heterogeneous group of genetic
disorders characterized by decreased synthesis of
one of the two types of polypeptide chains (either a
or PB) that constitutes the normal adult human
hemoglobin molecule (HbA).'" The adult
hemoglobin tetramer molecule is composed of two
alpha and two beta globin chains (o B°) each linked
to a heme molecule. Patients of beta-thalassemia
have symptoms like anemia, skeletal and/or
endocrine changes and splenomegaly. The alpha
thalassemia is very rare and found sporadically in
the different areas of the world. On the other hand,
the B-thalassemia is very common and endemic
worldwide. The disease is most prevalent
throughout the Mediterranean region, African
continent, Middle East, Iran, Indian subcontinent,
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Burma and throughout Southeast Asia in a line
stretching from southern China to the Malay
Peninsula, and Indonesia islands.’ It can be found
with a carrier (heterozygote) in nearly about 4.5% of
the world population or 150-200 million people in
more than 60 countries. The total annual incidence
of symptomatic individuals is estimated at 1 in
100,000 throughout the world and 1 in 10,000
people in the European Union.’ In addition, each
year more than 400,000 infants are born with serious
hemoglobinopathies and carrier frequency is about
270 million." There is a growing concern that
thalassemia may become a very serious threat of life
in future.’

In Pakistan, thalassemia is the most prevalent
genetic disorder. The number of patients has
touched the figure of about 8-10 million carriers.’
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Large population size, consanguineous marriages
and high birth rates make the disease highly
rampant. The number of thalassemia homozygotes
born is approximately 7000 each year with an
overall carrier frequency of 5-5.65 % in Pakistan.”
This familial disease presents with anemia in first
year of life and child needs frequent blood
transfusions throughout his life. The goal of
transfusion therapy is to treat anemia, suppress
erythropoiesis and inhibit gastrointestinal iron
absorption.” Over the past few decades, regular
blood transfusions and iron chelation have
remarkably improved the quality of life and changed
it from a fatal disease of childhood to a chronic
disease compatible with extended life." However,
these recurrent blood transfusions result in iron
overload and numerous complications, which
appear in adolescents and young adults." These
complications are usually related to a number of
factors such as insufficient blood transfusions,
infections transmitted by transfusions,
allosensitization, iron-overload associated with
cardiac, endocrine and liver complications due to
chelator's toxicities." Iron intoxication generally
damages almost all the endocrine glands such as
pituitary, gonads and the pancreas though thyroid,
parathyroid and adrenal glands are rarely involved.
Since several endocrine glands may be affected in -
thalassemia patients and their functions may be
disturbed, that's why the present study was carried
out to estimate the possible effects of multiple blood
transfusions on serum hormones in various groups
of thalassemia childrens.

METHODOLOGY

The study was conducted on 80 children (40 normal
healthy control and 40 with thalassemia) of both
genders ranging from 1-10 years old, selected from

Allied Hospital, Ali Zeb Foundation, and
Thalassemia center in Hilal-e-Ahmar Hospital,
Faisalabad, Pakistan. The children were divided in
to eight groups based on gender and age, in such a
way that each group has ten subjects of same gender
with age 0-5 years and 6-10 years. The arrangement
of subjects into different groups is as follows: Group
1: Thalassemia males (n = 10), age (1-5 years);
Group 2: Normal males (n = 10), age (1-5 years);
Group 3: Thalassemia females (n = 10), age (1-5
years);

Group 4: Normal females (n = 10), age (1-5 years);
Group 5: Thalassemia males (n = 10), age (6-10
years); Group 6: Normal males (n = 10), age (6-10
years); Group 7: Thalassemia females (n = 10), age
(6-10 years); and Group 8: Normal Females (n =
10), age (6-10 years).

Blood samples were analyzed in the laboratories of
the Department of Physiology & Pharmacology,
University of Agriculture, Faisalabad. Hormonal
analysis included Testosterone (pg/ml),
Triiodothyronine (T,; ng/ml), Thyroxine (T,; pg/dl),
Estradiol (pg/ml) and Progesterone (ng/dl). Serum
assays were determined by using commercially
available Kits.

Data obtained were subjected to three ways analysis
of variance (ANOVA), and Duncan Multiple Range
Test (DMRT) was applied in case of significant
difference between groups (Duncan, 1955). The
level of significance was keptatp 7 0.01.

RESULTS

The mean values of different hormones in
thalassemia and normal children are shown in Table
1. The hormonal profile of normal and thalassemia

children in relation to age groups is presented in
Table 2.

Table 1. Mean + S.E. values of hormones in normal and thalassemia children with respect to age and gender.

Group A (0-5 years) Group B (6-10 years)
Normal Thalassemia Normal Thalassemia Normal Thalassemia Normal Thalassemia
Parameters
male male female female male male female female
Testosterone (pg/ml) 0.90+0.01° | 0.20+0.01° | 0.80+0.01° | 0.07+0.01%® 1.60+0.02* 0.10+0.01° 0.70£0.017 | 0.05+0.0048
T3 (ng/ml) 92.01+1.1° | 72.0122.46° | 98.0320.93" | 62.10+1.647 [101.05+1.12°| 80.04+1.17¢ | 111.07+0.93* | 64.00+0.68"
T4 (ng/dl) 7.2020.25" | 5.3120.16% | 6.8020.16° | 5.80+0.20% | 8.1020.09" | 6.4120.21°" | 7.90£0.26™ | 4.90+0.18"
Estradiol (pg/ml) 5.5120.20° | 2.60+0.06% | 8.10+£0.09" 5.1020.17" 4.21+0.05¢ 3.90+0.15¢ 2.05+0.08° 3.10+0.17¢
Progesterone (ng/dl) | 3.90£0.15 | 6.51+0.22* | 4.51+0.14™ | 5.10£0.17" | 2.90+0.11° | 3.20+0.21% | 4.90+0.17" | 4.90+0.17"

48 Means shearing similar superscripts within a row do not differ (p < 0.01).
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The data from the table revealed that the level of
both hormones T, and T, are noticeable lower than
their respective controls in both groups A and B.
Testosterone and progesterone levels are
considerably higher to the relevant control groups,
but estradiol value is dramatically decreased than
normal children in group A.

Table 2. Mean values of different hormones in normal and
thalassemia children with respect to age.

Group A (0-5 years) Group B (6-10 years)
Parameters Normal |Thalassemia] Normal |Thalassemia
Children Children | Children Children
Testosterone | ) ¢s.0.01¢ | 135£0.01° | 1.15£0.02° | 0.075:0.01¢
(pg/ml)
Ts (ng/ml)  [95.02+1.19°| 77+2.46° | 106£1.12* | 72+1.17°
Ty (ug/dl) 7.020.25° | 5.5540.16° | 7.620.09* | 5.65+0.21°
Estradiol 6.80£0.20* | 3.85+0.06" | 3.1320.05° | 3.5+0.15¢
(pg/ml)
Progesterone | 5 . 15b | 5.80£0.22* | 3.120.11¢ | 4.05:0.21¢
(ng/dl)

4 Means shearing similar superscripts within a row do not differ (p < 0.01).

Table 3. Mean values of different hormones in normal and
thalassemia male and female children.

Male Female

Parameters Normal [Thalassemia| Normal |Thalassemia

Children Children Children Children
Testosterone |} )56 08 | 0.150.01¢ | 0.75£0.01” | 0.0640.004¢
(pg/ml)
Ts (ng/ml)  |96.53£1.30" | 76.02+1.16° [104.55+1.63%| 63.05+0.89"
T, (ug/dl) | 7.6520.17* | 5.86+0.18" | 7.35+0.20" | 5.35+0.17"
Estradiol | 4 a0 018" | 3.25:0.17¢ | 5.07£0.70° | 4.10£0.26"
(pg/ml)
Progesterone | 5 .0 15 | 4.86+041% | 471£0.12° | 5.00£0.12"
(ng/dl)

4 Means shearing similar superscripts within a row do not differ (p < 0.01).

Moreover, the values of estradiol and progesterone
are significantly (p < 0.01) elevated whereas the
level of testosterone is drastically lower than the
normal children in group B. Furthermore, the values
of T,, testosterone, progesterone and estradiol are
remarkably decreased in thalassemia children of
group B when compared to thalassemia children of
group A, suggesting that the age factor have a
depressing effect on these hormones. However, the
age factor did not have any effect on T, level in
thalassemia children, as the values of T, are not
differing statistically (p<0.01) in group A and B.
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Table 4. Mean values of different hormones in normal and

thalassemia children.

Parameters Normal Thalassemia
Children Children

Testosterone (pg/ml) 1.00+0.06" 0.11x0.01"

T3 (ng/ml) 100.54+1.21* | 69.54+1.38"

T4 (ug/dl) 7.50+0.13* 5.60+0.13"

Estradiol (pg/ml) 4.97+0.36" 3.68+0.17"

Progesterone (ng/dl) 4.05+0.14" 4.93+0.21°

abMeans shearing similar superscripts within a row do not differ (p < 0.01).

All the hormone levels were significantly (p<0.01)
lower as compared to normal children except
progesterone in both male and female groups (Table
3). The overall values of testosterone and T, are
noticeably lower in thalassemia females than males
indicating a suppressing effect on these hormones in
females. Moreover, the level of estradiol was
considerably higher in females than males.
However, T, and progesterone did not differ
significantly (p<0.01) in both genders.

Most of the hormones levels such as testosterone, T,,
T, and estradiol are remarkably decreased in
thalassemia children as compared to normal
children indicating that multiple blood transfusions
have some deleterious effects on these hormones in
thalassemia children (Table 4). However,
progesterone level significantly (p<0.01) increased
in thalassemia children when compared to normal
children.

DISCUSSION

Blood transfusion and chelation therapy are two
vital measures for the treatment of thalassemia
patients. Since few years, these two remedies have
greatly improved the quality of life as well as life
span of age up to 30 years; however frequent blood
transfusions and poor compliance to therapy causes
progressive iron overload, which is a major clinical
complication in thalassemia.” Iron depositions in
various endocrinal glands is responsible for the
hormonal imbalance. Factors like hypoxia due to
persistent anemia and perfusion defect, also
contribute to the derangement. "

The anterior pituitary gland is particularly sensitive
to free radicals oxidative stress, resulting in
hormone secretion disorders mainly
gonadotrophins. The accumulation of toxic
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quantities of iron in the body leads to the formation
of reactive oxygen species (ROS) that ultimately
causes multiple endocrine damages." The oxidative
damage to thalassemic RBCs can cause their
accelerated apoptosis and ineffective
erythropoiesis, * leading to the rapid release of free
iron which further exacerbate the condition. Various
changes in RBCs of thalassemia patients are
associated with constant oxidative stress within the
cells caused by precipitation of excess a-globin
chains and release of free iron."”

In this study, both T, and T, were significantly
(p<0.01) lower in thalassemia children when
compared to control group. This is in line with the
previous studies.”” The low levels of T, and T, in the
present study suggest that the damage to the thyroid
tissue may start much earlier in adolescence in both
males and females. High level of free iron causes the
iron deposition in thyroid gland, with consequent
fibrosis of the glandular parenchyma, and
progressive thyroid dysfunction. Although the long-
term natural history is poorly understood, it is
thought that high cost, non-availability of parenteral
chelating agents, and poor compliance are prone to
iron toxicity.

In our study, serum testosterone level was
significantly (p<0.01) lower than the normal
children in both genders. These results are in line
with the previously reported studies.” These
reduced levels are attributed to iron deposition in
gonadotrophic cells, which eventually lead to
delayed puberty and hypogonadotrophic
hypogonadism.”” Primary and secondary
characteristics of sexual development are usually
delayed in these patients.”

Serum estradiol level was also found significantly
(p<0.01) lower in thalassemia children, which is
consistent with previously documented studies.”
The lower level of estradiol may be possibly due to
the deposition of iron in the granulosa cells of
ovaries. Moreover, delay in the age of menarche and
poor breast development is also observed in
thalassemia patients.”

The serum progesterone level was significantly
(p<0.01) higher in thalassemia children when
compared with the normal children. These results
are contrary to some reports.”” One of the likely
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reasons seems to be that other progesterone
producing organs like adrenal cortex may show
compensatory hypertrophy to produce more
progesterone. This aspect of high progesterone in
thalassemia children needs to be further explored in
subsequent studies.

CONCLUSIONS

Multiple blood transfusions induced various
endocrine abnormalities in thalassemia children.
There were significantly low levels of T, and T,,
testosterone and estradiol, irrespective of age and
gender. However, high level of progesterone was
found in thalassemia children. These findings
warrant regular evaluation of oxidants and
antioxidants status and hormones in thalassemia
patients during initial few years of life, and proper
treatment and replacement therapy should be
employed when necessary.

Author Contribution:

Conception and design: Mahmood Asif

Collection and assembly of data: Zafar Hussain, Shaukat Hussain
Munawar

Analysis and interpretation of the data: Uzma Shaheen
Drafting of the article: Zahid Manzoor

Critical revision of the article for important intellectual content:
Imran Ahmad Khan

Statistical expertise: Amama Kanwal

Final approval and guarantor of the article: Zia-ur-Rehman,
Muhammad Asif Raza

Corresponding Author email: dr_hafizzahid@hotmail.com
Conflict of Interest: None declared

Rec. Date: Mar 1, 2014 Accept Date: May 25, 2014

REFERENCES

1. Cappellini MD, Cohen A, Eleftheriou A, Piga A, Porter
J, Taher A. TIF Guidelines for clinical management of
thalassemia: 2" revised edition. Thalassemia
International Federation Nicosia, Cyprus. 2008; 21-35.

2. Olivieri NF. The B-Thalassemias. New Engl J Med
2010;341:99-109.

3. Vichinsky EP. Changing patterns of thalassemia
worldwide. Ann NY Acad Sci2005; 1054:18-24.

4. Sarnaik AS. Thalassemia and related
hemoglobinopathies. Indian J Pediatr 2005; 72: 319-24.

5. http://www.newsmedical.net/health/Thalassemia-
Genetic-Prevalence.aspx

6. Satwani H, Raza J, Alam M, Kidwai A. Endocrinal
complications in thalassemias: Frequency and
association with ferritin levels. Pak Paediatr J
2005;29:113-19.

7.  ArifF, Fayyaz J, Hamid A. Awareness among parents of
children with Thalassemia major. J Pak Med Assoc
2008;58:621-3.

Rawal Medical Journal: Vol. 39. No. 3, July-Sept 2014



Effect of multiple blood transfusions on hormonal profile in thalassemia children

10.

11.

12.

13.

14.

15.

269

Baig SM, Rabbi F, Hameed U, Qureshi JA, Mahmood,
Bokhari SH, et al. Molecular characterization of
mutations causing B-thalassemia in Faisalabad Pakistan
using the amplification refractory mutation system
(ARMS-PCR). Indian J Hum Genet 2005;11: 80-3.

Kong Y, Zhou S, Kihm AJ. Loss of alpha-hemoglobin-
stabilizing protein impairs erythropoiesis and
exacerbates beta-thalassemia. J Clin Invest
2004;114:1457-66.

Malik SA, Syed S, Frequency of hypothyroidism in
patients of beta-thalassaemia. J] Pak Med Assoc 2012;
60:17-20.

Agarwal MB. Advances in management of thalassemia
(Editorial). Indian Pediatr 2004; 41:989-92.
Shamshirasaz AA, Bekheirnia MR, Kamgar M,
Pourzahedgilani N, Bouzari N, Habibzadeh M, et al.
Metabolic and endocrinologic complications in beta
thalassemia major: A multicentre study in Tehran. BMC
Endocr Disord 2003;3:23-34.

Abdulzahra MS, Al-Hakeim HK, Ridha MM. Study of
the effect of iron overload on the function of endocrine
glands in male thalassemia patients. Asian J Transfus Sci
2011;5:127-31.

Oliver RAM. Siderosis following transfusion of blood. J
Pathol Bacteriol 1959;77:171-94.

Repka T, Hebbel RP. Hydroxyl radical formation by
sickle erythrocyte membranes: Role of pathologic iron
deposits and cytoplasmic reducing agents. Blood.

17.

18.

19.

20.

21.

22.

23.

1991;78:2753-8.

Schrier SL, Centis F, Verneris M, Ma L, Angelycci E.
The role of oxidative injury in the pathophysiology of
human thalassemias. Redox Rep 2003;8:241-5.

Kattamis C, Kattamis AC. Oxidative stress disturbances
in erythrocytes of B-thalassemia. Pediat Hematol Oncol
2001;18:85-8.

Sabato AR, De Sanctis V, Atti G, Capra L, Bagni B, Vullo
C. Primary hypothyroidism and the low T, syndrome in
thalassemia major. Arch Dis Child 1983;58:120-7.
Toumba M, Sergi A, Kanaris C, Skordis N. Endocrine
complications in patients with thalassaemia major.
Pediatr Endocrinol Rev 2007;5:6428.

Chern JP, Lin KH, Tsai WY, Wang SC, Lu MY, Lin DT.
Hypogonadotrpic hypogonadism and hematologic
phenotype in patients with transfusion dependent [-
thalassemia. J Paediatr Hematol Oncol 2003;25:880-4.
Carmina E, Di Fede G, Napoli N, Renda G, Vitale G, Pinto
CL, et al. Hypogonadism and hormone replacement
therapy on bone mass of adult women with thalassemia
major. Calcif Tissue Int 2004;74:68-71.

Fung EB, Harmatz PR, Lee PD. Increased prevalence of
iron-overload associated endocrinopathy in thalassemia
versus sickle cell disease. Br J Haematol 2006;135:574.
Moshtaghi-Kashanian GR, Razavi F. Ghrelin and leptin
levels in relation to puberty and reproductive function in
patients with beta-thalassemia. Hormones 2009;8:207-
13.

Rawal Medical Journal: Vol. 39. No. 3, July-Sept 2014



	Page 27
	Page 28
	Page 29
	Page 30
	Page 31

