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ABSTRACT

The present study was done to establish the
role of thyroid gland in causing growth retarda-
tion in regularly transfused thalassemic chil-
dren.

Growth, skeletal maturation and thyroid
functions were assessed in 25 patients of thalas-
semia major in the age range of 5-17 years
(mean age 10.3 + 3.6 years). Thirteen patients
were migrants from Pakistan and 12 were of
Indian origin. Twenty-five age and sex matched
children who were not anemic served as controls.

Thalassemic children received multiple blood
transfusions ranging from 36-350 units with a
mean of 168.4 + 98.9 (= 1 SD). The mean
pretransfusion hemoglobin was 8.7 + 1.6 g/dl.
Twenty eight per cent patients were below the
5th percentile for height and another 24% bet-
ween 5th and 10th percentiles. The height age
retardation was more pronounced than bone age
retardation. The mean serum total T3 and T4
levels were significantly lower (p <0.001) and
the mean serum TSH levels were significantly
higher (p <0.005) in patients with thalassemia
major as compared to the controls. Eight
patients had high TSH levels; of these 5 had
compensated primary subclinical hypothy-
roidism (elevated TSH with normal T3 and T4)

Thalassemia is one of the common
hemoglobinopathies and approximately
3-10% of people in Indian subcontinent
carry a thalassemia gene(l). Over the
past 25 years, with the introduction of
new treatment regimen and prolonga-
tion of life span of patients with
thalassemia major, the well known com-
plications of growth retardation and
delayed skeletal and sexual maturation
have assumed greater clinical impor-
tance(2).

Various studies in the past have
observed that patients with thalassemia

and 3 had uncompensated primary sub-clinical
hypothyroidism (elevated TSH, low T4 and nor-
mal T3). Two patients had low T4 with normal
T3 and TSH levels. Thyroid dysfunction was not
related to age, sex, hemoglobin levels and coun-
try of origin but transfused iron load (units/kg,
units/year) was significantly higher in patients
with hypothyroid function compared to those
with euthyroid function (p <0.005). Height age,
weight age and bone age retardations were more
pronounced in patients with hypothyroid func-
tion; however, the difference was not statistically
significant.

It is concluded that hypothyroidism is un-
likely to be the sole cause of growth retardation;
however, it may have a potentiating or permis-
sive role. The strong association of high trans-

fused iron load and decreased thyroid function

stresses the need for intensive chelation therapy.
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major tend to fall below normal stan-
dards both for height and weight, as a
result of subnormal rates in growth for
height, weight and skeletal maturation.
However, the exact etiology of growth
retardation is still obscure(3-7).

Recently it has also been observed
that with rising hemoglobin level and
intense chelation therapy, the percen-
tage of patients exhibiting normal
growth and puberty remains low(8-10).
The role of endocrine glands especially
thyroid gland has gained importance.
However, the exact defect has not been
established(2,11,12). The present study
was, therefore, undertaken to assess
thyroid functions and its possible role, if
any, in growth retardation in
thalassemia major patients.

Material and Methods

The study was conducted in the
Departments of Pediatrics and Nuclear
Medicine, Safdarjang Hospital, New
Delhi. Study subjects comprised of 25
cases of transfusion dependent thalas-
semia major in the age group 5-17 years
(18 M, 7F). Thirteen children of these 25
were of Pakistan descent.

All the children were examined and
diagnosis of thalassemia major was
established by clinical and hematologi-
cal parameters and presence of thalas-
semia trait in the parents. Detailed his-
tory regarding age of presentation,
number of transfusions received (intra-
venous or subcutaneous) was also
taken. Equal number of age and sex
matched children who were not anemic
and attended the hospital for unrelated
mild acute illness served as controls. All
children with maternal history of thy-
roid dysfunction, children with clinical
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evidence of endocrine abnormality,
especially thyroid and children with
clinical goitre were excluded from the
study. The nature and purpose of the
study was carefully explained to the
parents of all the patients and controls
prior to obtain their voluntary consent
to participate.

Growth Assessment

Growth was assessed by height (cm)
and weight (kg). Growth charts of
Indian Council of Medical Research
were used to calculate the percentile of
height and weight(13). Linear growth
was expressed as height age or the age
at which the patient's height would be
the 50th percentile for normal children.
Skeletal maturation was assessed by
roentgenogram of wrist and hand and
were compared with standards of
Modi(14); Skeletal retardation was
obtained as the difference between the
normative development for a given
chronological age and the bone age of
the patient.

Thyroid Function Tests

Thyroid functions were determined
by measuring serum thyroxin (T4) and
tri-iodothyronine (T3) levels by specific
radio immunoassay technique and
serum levels of thyroid stimulating hor-
mone (TSH) was measured by immuno
radio metric assay (IRMA) using the
commercial Kkits supplied by Bhabha
Atomic Research Centre, Bombay. All
samples were taken from the patients on
the morning of attendance for regular
blood transfusion just prior to the trans-
fusion (atleast two weeks had elapsed
after the last transfusion) in order to
avoid possible measurement of exog-
enously transfused hormones. For
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hormonal assay, serum was separated
and stored at -20°C until analyzed.

All children were screened for hepa-
titis B virus and human immuno defi-
ciency virus (HIV) infection.

Statistical analysis was done using
Student's 't' test. Null hypothesis was
rejected with level of significance <0.05.

Results

Twenty five diagnosed cases of
thalassemia major who had received
multiple transfusion regularly were
studied. The age of patients ranged
from 5-17 years with a mean of 10.3 +
3.6 year (= 1 SD). Study group had 18
males and 7 females. Of these 25, thir-
teen children were of Pakistani origin
and 12 were of Indian origin. None
could attain puberty and all of them
were clinically euthyroid, with no pal-
pable goitre. One child was
splenectomized at the age of 8 years.

The age range of controls also
ranged from 5-17 years with a mean of
10.2 + 3.6 years (= 1 SD). The mean age
at first transfusion was 18.3 = 21 months
with a range of 4-108 month. The first
transfusion was required at an earlier
age (13.9 = 6.7 mo) in migrants from
Pakistan as compared to those of Indian
origin (22.8 = 30.1 mo). The mean inter-
val between the two consecutive trans-
fusions was 17.2 + 4.2 days (range 10-30
days). The pretransufion hemoglobin
level maintained was 8.7 £1.6 g/dl
(range 5-12.4 g/dl). The mean of total
units of blood transfused was 168.4498.9
(range 36-350 wunits). All children
received desferoxamine only with blood
transfusions and none by regular subcu-
taneous infusion.
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Table I depicts the comparison of the
percentile of height in children of
thalassemia major and the controls.
Seven children (5 M and 2 F) of
thalassemia major were below the Sth
percentile for height. Six patients(5 M, 1
F), however, were between 5th and 10th
percentile for height. None of the par-
ents reached beyond 50th Percentile.
Height age was significantly less than
the chronological age (p <0.05).
Although the weight and bone age fol-
lowed the same pattern, the retardation
was less marked. Height age retardation
was more pronounced than bone age
retardation (Table II). Retardation in
height, weight and bone age progressed
with increasing age. No significant cor-
relation was found between growth
retardation and sex, anemia and
transfused iron load.

Table Il represents the comparison
of thyroid function tests in study and
control groups. The mean serum T3 and
T4 levels were significantly low in
thalassemics as compared to the controls
(p <0.001). TSH levels were significantly
higher in patients as compared to
controls (p <0.005). Eight children had
elevated TSH levels indicating primary
subclinical hypothyroidism. Among
these, three had uncompensated
(elevated TSH, low T4, normal T3) and
five had compensated (elevated TSH,
normal T4 and T3) primary hypo-
thyroidism. None had frank bio-chemi-
cal or clinical hypothyroidism. There
was no significant variation in the levels
of hormones with regard to age, sex and
presence of anemia. The level of iron
load when computed indirectly from
units of blood transfused was signifi-
cantly high in patients with thyroid
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TABLE I—-Height Percentiles in Study and Control Children.

Percentile
Mean
+1SD (ecm) <5 5-10 10-25 25-50 50-75 >75
Cases 119.9 £16.3 7 6 8 < 0 0
n=25 (28%) (24%) (32%) (16%)
Control 133.1 +18.4 5 15 5
n=25 (20%) (60%) (20%)
TABLE II-Comparison of Height, Weight and Bone Age with Chronological Age.
Chronological age Height age Weight age Bone age
Mean + 15D 123 +£42.8 100.5 +£37.3* 103 +£40.7 104.1 +£37.3#
(months)
Range (months) 60 + 204 48-162 45-177 48-168
*p<0.05; #p>0.05.
TABLE III-Serum T3, T4 and TSH in Study and Control Children.

Thyroid functions T3 T4 TSH

Mean + 1 5D (ng/ml) (ng/dl) (U /ml)

Cases 0.97 £0.273* 6.87 £1.424* 3.750 £ 2.610#

(n=25)

Control 1.342 £0.356 9.976 +1.676 2.050 £1.017

(n=25)

*p <0.001; #p <0.005.

hypofunction as compared to those with
euthyroid function (p <0.05).

Table IV depicts the relationship bet-
ween the thyroid function status and
growth of thalassemic patients. Though
the height age, weight age and bone age
retardations were more pronounced in
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patients with hypothyroid function as
compared to those with euthyroid func-
tions, the difference was not statistically
significant. Thyroid hormone levels of
those children who were below the 5th
percentile when compared with those
who were above 5th percentile, showed
no significant difference.
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TABLE IV—Relation Between Thyroid Status and Crowth of Study Cases

Height age

Thyroid status retardation
(CA-HA)

Hypothyroid 26.6 +23.2*

(n=8)

Euthyroid 2154111

(n=17)
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Weight age Bone age
retardation retardation
(CA-HA) (CA-BA)
20.5 £ 25.7*% 21 £20.9*
19.4 +10.8 188+ 11

CA: Chronological age, HA: Height age, WA:

All patients were free from hepatitis
B and HIV infection.

Discussion

Although, the prognosis for thalas-
semia major has greatly improved with
more intense transfusion regimens,
timely splenectomy and chelation
therapy, the percentage of patients with
growth retardation and delayed
puberty still remains high(7,9,15,16). All
children in the present study received
regular transfusion, had mean pretrans-
fusion hemoglobin 8.7 g/dl and were on
regular desferoxamine therapy with
blood transfusion. Twenty eight per
cent patients were still below the 5th
percentile and none of 25 patient could
reach the 50th percentile. The present
study being a cross sectional, the role
and pattern of growth could not be
studied. However, it was observed that
none of 8 children in the age group 12-
17 years attained puberty. Pignetti et al.
found 37% of children, to be 2 SD below
the mean for normal height and weight
in a group of 250 patients in a multi-cen-
tric study(19). Eighty per cent of the
children in the present study had
delayed skeletal maturation and delay

Weight age, BA: Bone age; * p >0.05.

was more than one year in 68% and
more than 6 months in 12% of the
patients. The mean height age retarda-
tion was more marked than the mean
bone age. This is supported by earlier
published reports of delay in height and
bone age(9,17). However, Laor Eva et al.
reported severe skeletal retardation
upto 42.6% in the age group 9 months -7
years reaching upto 73% and then
declining, a finding not supported by
the present study(20).

The delay in height and bone age in
regularly transfused thalassemic chil-
dren led various workers to study the
role of thyroid gland in these children.
Serum tri-iodothyronine (T3) and thy-
roxine (T4) levels in the present study
were significantly low (p <0.001) and
mean TSH levels were significantly
elevated in thalassemia major cases as
compared to control children, indicate
relative thyroid hypofunction in fre-
quently transfused population of thalas-
semic children. A state of compensated
hypothyroidism and pre-clinical un-
compensated primary hypothy-roidism
has been observed in 32% and 12% of
patients, respectively. These observations
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are also supported by many
authors(2,12,18); however, Zappulla et
al. did not find any alteration in
hypothalamo-hypophyseal thyroid
axis(21). Sick euthyroid syndrome or
"Low T3 syndrome has been observed
in two patients in the present study.
Such a condition which is normally
found in acute systemic illness or severe
malnutrition was also found by Sabato
and Cavallo et al.(2,18).

Serum iron and ferritin studies could
not be done but when thyroid
hypofunction was correlated with
amount of blood transfusion, a signifi-
cantly higher number of transfusions/
kg body weight, transfusion/year and
total units of blood transfused were
found in patients with primary
hypothyroidism as compared to those
patients who had normal TSH levels. It
may be hypothesized that thyroid
hypofunction may be related to iron
overload and iron related toxicity.
Cavallo et al. in his longitudinal studies
to iron overload was excluded, found
serum ferritin levels to be strictly corre-
lating with the wvariations in TSH
levels(18). In thalassemia major, iron
deposition in endocrine gland as a con-
sequence of chronic iron overloading by
regular transfusion therapy has well
been documented histologically(22).

Retardation in growth and develop-
ment is the hall mark of hypothyrodism
in children and bone age retardation is
more marked than height age retarda-
tion. In our study through both height
age and bone age were retarded in
patients with hypothyroidism as com-
pared to euthyroid cases but the retar-
dation and height age was more pro-
nounced than retardation of bone age.
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This is a finding which goes against the
direct cause and effect relationship bet-
ween thyroid hypofunction and growth
retarded patients Also when groups
were compared according to the degree
of growth retardation, there was no sig-
nificant difference in thyroid function of
patients below 5th centile and more
than 10th percentile.

In the presence of chronic disease,
non-specific symptoms due to hypo-
thyroidism may not be recognized.
Therefore, regular assessment of thy-
roid function is warranted in patients
meeting the high risk criteria and in
patients with compensated hypothy-
roidism. Though the hypothyroidism is
unlikely to be the cause of growth retar-
dation; however, it cannot be rulted out
that hypothyroidism may have potenti-
ating or permissive role. The strong
association of a high transfused iron
load and decreased thyroid function
stresses the need for intensive chelation
therapy to be individually monitored to
provide negative iron balance with the
aim of preventing the iron toxicity
related complications.
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