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ABSTRACT

Introduction: Association of Down's syndrome and Hypothyroidism is reported since long time. It is difficult to
diagnose Hypothyroidism in Down's syndrome as the symptoms overlap. Different studies reveal different views
regarding the association. So in present study we tried to find out the association between Down’ syndrome and
Hypothyroidism. Methodology: Present study was conducted at “Down Syndrome care association, Nashik, India”.
The study group was 68 known cases of Down s syndrome. TSH levels were obtained from blood sample at the earliest.
Data was analysed statistically. Results: Overall population had 36% cases had high TSH levels. High TSH level in
children below 5 years is 24%. The high level of TSH in children of the age group 5 years to 10 years is 46%. And
percentage of children above the age of 10 years with high TSH level is 83.34%. Conclusion: Percentage of thyroid
dysfunction is defiantly higher in children s suffering from Down’syndrome than normal population. Percentage goes
higher as the age increases, so periodic check-up of thyroid function is recommendeds.
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INTRODUCTION

Association of Down’s syndrome and Hypothyroidism was reported since 1866 [1]. Thereafter many studies also
reported this association [2,3]. Wide variations were reported regarding the association of Thyroid dysfunction with
Down’s syndrome. Thyroid dysfunction in Down’s syndrome adds up to many conditions like developmental delay,
cardiopulmonary and gastrointestinal abnormalities [4,5]. The frequency of hypothyroidism was found to be 28 times
more in new-born children’s than the normal population [1]. It was also reported that percentage of individuals with
Down’s syndrome, the chances of Thyroid dysfunction increase with the age [6]. Studies have shown different views
regarding the association as it is difficult to differentiate the symptoms of Downs’s syndrome and Hypothyroidism
[1]. Most of the studies recommend regular check-up for thyroid function while few studies think it is not necessary
[7]. Present study is attempted to investigate into the association of Thyroid dysfunction and Down’s syndrome in
children of increasing age group.

MATERIALS AND METHODS

This study was conducted at “Down Syndrome care association, Nashik, India”. This study was carried out since
2009. The inclusion criteria were all participants in the study should be a proven case of Down’s syndrome. Consent
was taken from the parents for the study. The sample size was 68. As the case was diagnosed for Down’s syndrome,
the blood samples were collected from each of the cases and tested for levels of Thyroid Stimulating Hormone (TSH).
Different age groups were identified and data was segregated. The data was statistically analysed and results were
drawn. The findings were compared to the standard TSH level in Normal individuals and results were obtained.

RESULTS

There is a large variation in TSH levels in different age groups. The TSH levels in new-born has a vast range (Average
range 0.9 mU/L to 7.1 mU/L). It settles down as age increases. In School going children (age 5 to 10 yrs.) it comes
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down to 0.6 mU/L to 5.5 mU/L. While it further settles in older age (0.4 mU/L to 4 mU/L). Present study population
was divided this in three different groups i.e. Children below the age of 5 yrs, Second group of children from 5 yrs. to
10 yrs, and third group of children above 10 yrs. to 18yrs (Tables 1-5 and Figures 1-5).

Table 1 Variation in TSH levels in age below 5 years

TSH below 0.9 mU/L 0.9 to 7.1 mU/L Above 7.1 mU/L
Age below 5 yrs. 3 34 12
(N=49) 6.12% 69.38% 24.50%
Age < Syrs
mbelow COmU/L w39%to7.1muUfL = Above 7.1 mU/L
Figure 1 Variation in TSH levels in age below 5 years
Table 2 Variation in TSH levels in age between 5 to 10 years
TSH TSH below 0.6 mU/L 0.6 mU/L to 5.5 mU/L Above 5.5 mU/L
Age 5to 10 yrs Nil 7 6
(N=13) 0% 53.85% 46.15%

Age 5 1o 10yrs

mTSH below 0.6 mU/L ®m06to55mU/L = Above 5.5 mu/L

Figure 2 Variation in TSH levels in age between 5 to 10 years
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Table 3 Variation in TSH levels in age above 10 years

TSH Blow 0.4 mU/L 0.4 mU/L to 4.0 mU/L Above 4.0 mU/L
Age above 10 yrs Nil 1 5
(N=6) 0% 16.66% 83.34%
Age above 10yrs
mBowD4mUfL w04tod0mU/L = Aboved O mu/L
Figure 3 Variation in TSH levels in age above 10 years
Table 4 Variation in TSH levels in total Population
Total Population Low TSH level Normal TSH level High TSH level
3 40 25
N=
68 4.41% 58.82% 36.77%
Total Poppulation
mLlow T5H level wm NormalT5H level = High T5H level
Figure 4 Variation in TSH levels in total Population
Table 5 Variation in TSH levels in all age group
Age Low TSH Normal TSH High TSH Level
Below Syrs 6.12% 69.38% 24.50%
5to 10 yrs 0% 53.85% 46.15%
Above 10 yrs 0% 16.66% 83.34%
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Comparative study

Low TSH MNormal TSH High T5H Leve

M EBelow5yr W5 tol10yrs Above 10 yrs

Figure 5 Variation in TSH levels in all age group

DISCUSSION

Among all the endocrine disorders Thyroid dysfunction is common in children’s, especially the Hypothyroidism [8-
11]. TSH level is often high in new-borns, which settles down, reflecting altered nature of thyroid axis [4,12-14]. The
prevalence of Hypothyroidism in India is around 9 to 11%, which is more than any western country. It is slightly at a
higher range in Females [15]. Hypothyroidism in children is associated with impaired physical learning development.
So TSH values are important for diagnose and treatment of hypothyroidism. TSH values also help for the monitoring
of thyroid replacement therapy [16]. Down’s syndrome (trisomy 21) is again most common genetic disorder (1:800)
and most common cause of mental retardation [17,18]. The developmental problems (Physical or Mental) may be mild
to severe [19].

The clinical manifestations of Hypothyroidism may be overlapped by Downs’s syndrome [20]. Association of Down’s
syndrome with Hypothyroidism is recognised by most of the screening for Hypothyroidism in Children’s having
Down’s syndrome becomes essential thing. Also periodic monitoring becomes mandatory [21,22], and proper hor-
mone replacement therapy should be administered [23,24].

The result in our study shows overall 36.77% children’s show TSH levels higher than the normal. So it is quite higher
than the normal population without Down’s syndrome. Other studies have shown varied percentage. Study performed
in Mattel Children’s Hospital, University of California reported 32% more in children suffering from Down’s to
normal population [25]. Study carried out at Duke University Medical centre reported 28 times more common with
Down’s than normal children’s [26]. One study reported a lifetime prevalence ranging from 13% to 63% [6,27]. While
some claim 28% more frequency in neonates and 12% more as age increases 1. Study performed at University of
Witwatersrand reported Frequency of thyroid dysfunction increase with age 8 years [28]. But some study in Manches-
ter Hospital, UK states that 70% children’s reported normal TSH level in second test so, Hypothyroidism in Down’s
syndrome should not be over diagnosed and there is no need of yearly screening up to 20 years [7].

Our study showed results similar to previous studies. Percentage of high TSH level in children below 5 years is 24%.
The high level of TSH in children of the age group 5 years to 10 years is 46%. And percentage of children above the
age of 10 years with high TSH level is 83.34%. It reveals that overall study group with Down’s syndrome had 36.77
% children’s with high TSH levels. It also reveals that the percentage goes higher as the age increases.

CONCLUSION

From our study we found the high percentage of children’s suffering from Down’s syndrome is having Thyroid dys-
function (high TSH levels). So Thyroid profile of every child with Down’s syndrome should be done for the early di-
agnosis and Thyroid dysfunction should be dealt with the proper hormone replacement therapy. Follow-up of Thyroid
profile should be kept every year to monitor the changes age wise as well as with the treatment.
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