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Abstract

In the present study serum concentrations of T3, T4TSH were measured in 140 goitrous
school children, aged 6-12 yrs of both sexes fromd8hartnagar, located in sub-Himalayan
tarai region of Eastern Uttar Pradesh where endenai goiter and iodine deficiency are
prevalent. The results show that overall 10.0%studied population (12.9% boys and 7.7%
girls) has TSH level above 6.1ulU/ml indicating thaithey had biochemical hypothyroidism
and all the hypothyroid children are subclinically hypothyroid and none of them are overt
hypothyroid as their T4 level is within normal range. The serum levels of T4, T3 were in the
normal range in children with different grades of giter. The findings of present study sug-
gest that serum thyroid hormone and thyrotropin leels are relatively less sensitive marker
for iodine deficiency.
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Introduction In the post salt iodization phase reports on thiytodr-
mone profile of the population are not availablairthis

lodine deficiency lowers circulating T4 and raisiae  Sub-Himalayan tarai region. Therefore, the prestudy
serum TSH, so that iodine deficient populationsegalty =~ has been undertaken to evaluate the functionalsstit
have higher serum TSH concentration than do iosliie  thyroid gland of the population of the studied cegby
ficient groups. Therefore, elevated serum TSH ¢ones ~ €stimating serum level of thyroxine T tri-iodothyro-
an indicator of the potential risk of iodine defioty. nine (T3) and thyroid stimulating hormone (TSH)r&p-
However the difference is not great and much operlaresentative blood samples.

occurs between individual TSH values. Therefores th

blood_ TSH concentratipn in s,_chool age childrenas @ \aterial and Methods

practical marker for iodine deficiency [1].

. ) . . Geographically Siddharthnagar in Eastern Uttar &shd
A base line study in certain selected CD BlocksSold- ¢ |ndia s located in the foot-hills of the Hiraghs and
harthnagar district in Eastern Uttar Pradesh, &tat the 5 4e up of tarai (flat lands). There are 14 Comtyuni
foot-hills of the Himalayas suggests that endentiteg  peyelopment Blocks (CD Blocks) in the district ofih
and associated iodine deficiency disorders (IDR) sl 10 are rural and 4 are urban CD Blocks. The prestedy
prevalent causing a major threat of public healtverall 55 conducted in 14 representative localities trkine
total goiter prevalence rate of 26.3%(gradel: 23.2%qqm each of the CD Blocks covering the entire
grade 2: 3.1%)indicating that IDD is a moderate ligpub Siddharthnagar district by purposive sampling me{p

health problem in this region and median urinaine  The study has been conducted from January to August
level of 6.0ug/dl, suggests the biochemical ioditedi- 2010.

ciency in the studied region [2].
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A total of one hundred fourty (140) venous bloothgkes  hypothyroid, while rest of the children had TSH dev
were collected from goitrous school children of ot within normal ranges.
sexes taking ten (10) samples from each study Alea.
essary consent was taken from the subjects andpghei  The distribution of serum T4 level of the populatiis
ents to participate in the study. Samples wereectt in  shown in Table 2. dividing into sub groups i.e.,l@&¥el <
marked centrifuge tube with necessary precauti@s r4.0 pg/dl - below normal, 4.0 to 7.4 pug/dl - norrhaving
quired for collection of blood including the ethigaoce- tendency towards subnormal), 7.5 to 11.0 pg/dimabr
dure. The serum was separated from each blood samphaving tendency towards above normal and >11 pg/dl
after centrifugation and clear serum samples wemest above normal. The overall results showed that mdrkee
ferred to the marked ependrop tubes and transporied studied population had T4 level below normal (, ise4.0
dry ice to reference laboratory. The samples weyeed  pg/dl) and in 59.3 % of the population (54.8% baysl
at -20C until analysis. 62.8% girls) T4 level was between 7.5 to 11.0dugé.
within normal range but having tendency towardsvab
Serum level of thyroid stimulating hormone (TSH)swa normal and in 6.4 % of the studied population (96gs
measured by ELISA using Monobind, Inc. TSH kit (kitand 3.8% girls) where T4 value was above norma| i.e
no. MBI 42918/088151). The estimation of serum leve >11 pg/dl, while rest of the 34.3 % (35.5 % boyd 88.3
of the thyroid hormones (T4 and T3) was done by3&LI girls) of the studied population T4 level was withior-
using Monobind, Inc total T4 Kit (kit no.MBI malrange but having tendency towards subnormal.
32718/083001) and Monobind, Inc total T3 Kit (Mono-
bind Inc. Lake Forest, CA 92630, USA.) respectively The serum T3 level in school children of tarai cegis
shown in Table 3. diving into four subgroups i<0.7
ng/ml - below normal, 0.7 to 1.35 ng/ml - normaving
tendency towards subnormal, 1.36 to 2.0 ng/ml fadbr
éﬁaving tendency towards above normal, and >2.0 Ing/m
above normal or elevated. In the present studysénem
T3 level was found within normal ranges in all gtad-
ied population with 87.9% population having tendenc
towards subnormal and rest 12.1 % having tendemcy t
wards above normal.

Results

The thyroid hormone profile (T4 and T3) and TSH wa
investigated in 140 goitrous school children livingsub-
Himalayan tarai region, an area with moderate iedle-
ficiency. Table 1. depicts the distribution of T3Vel
among boys, girls and overall population dividingoi
four groups i.e, <0.3 plU/ml -below normal, 0.3 3d
IU/ml -normal having tendency towards below normal . . .
2.2 to 6.1 plU/mi —norr%al havingytendency towarbeee Prgvalen_ce of thyrc_)ld dysfunction among goitrousost
normal and >6.1 pIU/mi-above normal. The resultsvsh children is shown in Table 4. The_results of thespnt
that overall 10.0% population (12.9% boys and 7.7%StLjOIy shows Othat hone ?)f th_e Ch"dr?” IS hypertiui{)ro
girls) has TSH level above 6.1u1U/ml indicatingtttizey Whereas_ 12'9./0 boys, 7.7% g|rl_s _and in overall_ 1.0dM)
had biochemical hypothyroidism. In 56.4% populationthe studied ch.lldren. have subchmcal_ h_ypothyrmuim%ll
(51.6 % boys and 60.2 % girls) TSH level was 3.2 tc;he hypothyroid children was subclinically hypotbig

6.1ulU/ml, showing the tendency to be biochemicalIy;nxitg?:i;fnigfgnzrs overt hypothyroid as theilcuél

Table 1. Serum TSH level among the cases

Serum TSH (ulU/ml)

MeanSD <0.3 0.3-3.1 3.2-6.1 >6.1
Boys (N=62) 4.27+1.85 0(0%) 22(35.5%) 32(51.6%) 280%0)
Girls (N=78) 3.57+1.24 0(0%) 25(32.05%) 47(60.2%) (7.8%)

Total (N=140) 3.87+1.57 0(0%) 47(33.6%) 79(56.4%) 4(1D.0%)
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Table2. Serum T4 level among cases

Serum T4 (ug/dl)

MeanSD <4.0 4.0-7.4 75-11 >11
Boys (N=62) 8.35£2.97 0(0%) 22(35.5%) 34(54.8%) B9
Girls (N=78) 7.80+1.31 0(0%) 26(33.3%) 49(62.8%) 3.806)
Total (N=140) 8.04+2.21 0(0%) 48(34.3%) 83(59.3%) (6.8%)

Table3. Serum T3 level among cases

Serum T3 (ng/ml)

MeanzSD <0.7 0.7-1.35 1.36 - 2.0 >2.0
Boys (N=62) 1.26+0.17 0(0%) 45(72.6%) 17(27.4%) %)0
Girls (N=78) 1.18+0.06 0(0%) 78(100.0%) 0(0%) 0(0%)

Total (N=140) 1.21+0.12 0(0%) 123(87.9%) 31(12.1%) 0(0%)

Table 4. Prevalence of thyroid dysfunction among goitrousost children

HYPOTHYROIDISM HYPERTHYROIDISM
Overt Subclinical Overt Subclinical
Boys (N=62) 00 8 (12.9%) 00 00
Girls (N=78) 00 6 (7.7%) 00 00
Total (N=140) 00 14 (10.0%) 00 00
Discussion hormones and proves that they are less sensitdieain

tors of iodine deficiency.
The role of TSH in the development of goiter is iolg
in cases with elevated serum TSH levels[4]. HowgverSub-clinical hypothyroidism is diagnosed if serum T
patients with normal serum levels of TSH may alaweh level is normal and serum TSH level above 6.1uIU/ml
goiter[5]. High TSH levels have been found in iadile- while sub-clinical hyperthyroidism is diagnosedTiEH
ficient subjects studied in China[6]. Similarly @entral level less than 0.3ulU/ml is detected in preserfceoo-
African Republic 80% of the subjects studied haghhi mal serum T4 concentration. Overt hypothyroidism is
TSH level[7]. In India the mean TSH level of theogp  diagonosed when T4 is less than 4.0 pg/dl and ESH |
with severe iodine deficiency was found to be highan above 6.1ulU/ml and overt hyperthyroidism where T4
the mean TSH level of the group with mild iodindiide level more than 11.0 pg/dl and TSH level is lesst.3
ciency[8]. However in many studies normal levelssef  HIU/mI[14].A detail study conducted by Marwahaet
rum TSH have been reported, despite iodine defial.[14],in India during post salt iodization phase showed
ciency[4,5,9-12]. Similarly in the present studylyoin ~ a goiter prevalence of 23% in school children of8-
10.0% subject serum TSH had above the normal rangars age. Among the goitrous subject the prevalefc
and in rest of the children serum TSH levels weithiw  overt and subclinically hypothyroidism were 0.89%da
the normal range in spite of mild iodine deficierioythe  4.3% respectively ; in the studied region, the [w@jon
study region. With few exceptions the circulating ahd had no iodine deficiency, but they were exposethim-
T3 were also within normal range in all the studibdl-  cyanate load[14].Correspondingly, studies conducied
dren. This observation is similar with the earfiedings  thyroid function in goitrous children from both erdic
of Bourdoux[13].The explanation for the goitrogeeés  and iodine supplemented region showed the presalen
these subjects, having normal serum TSH levels, Ioeay Oof sub-clinical and overt hypothyroidism from 0-40%
an increased sensitivity of the thyroid gland te thito-  residing in iodine deficient areas[15,16]. Simyaih the
genic effect of TSH due to iodine deficiency. Nofse-  present study only 10% of the goitrous childrenengo-
rum T4 and T3 level of the children with iodine idef chemically hypothyroid. None of the hypothyroid lehi
ciency may be due to wide normal range of theseottly ~dren had overt hypothyroidism.
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Conclusion

12.

Serum TSH levels were found within the normal raimge
90% goitrous children however, rest 10.0% goitrohit-

dren had TSH levels above the normal range and were,
biochemically hypothyroid. The serum levels of T8

and TSH are in the normal range in most of thedoéil

with different grades of goiter suggests that theserela-

tively less sensitive marker for iodine deficiency. 14.
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