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Background:

Congenital hypothyroidism (CH) is a relatively common metabolic disease in
neonates. Until recent years, the disorder was usually regarded as occurring in a
sporadic manner. However, over the past few years, a considerable proportion of
familial cases had identified, and possible roles of autoimmune factors have
suggested, the aim of this study was to evaluate the abnormality of thyroid function
tests in first-degree relatives of CH neonates and compared it to normal population.
Methods:

From 2002 until 2007 thyroid function tests (T4 and TSH) of randomly selected CH
and normal neonates (194&350 respectively) and their first-degree relatives were
measured. Most mothers of the CH neonates and control groups were also
evaluated for TPO antibody.

Results:

Thyroid function test in first-degree relative of neonates with CH (361parents, 136
siblings) compared with control groups (665 parents, 478 siblings). Abnormal thyroid
function tests were found in 85 patients in case group vs. 96 patient in control group,
hypothyroidism was found in 75 (15.1%) and 57 (5%) person in case and control
groups respectively(P<0.05). The Positive TPO antibody was found in 22 (17.3%)
mothers of CH neonates in comparison with 65 (32.5%) mothers of control groups
(P<0.05), frequency of hyperthyroidism in parents had trend to be higher than cases

(P=0.05)



Conclusion:

Our study suggested that familial and genetic component have a role in inheritance
of CH, but maternal thyroid autoimmunity may not play an important role in the
development of CH in our area.

Key words: Congenital Hypothyroidism, Thyroid Function Test, Thyroid Peroxidase

Antibodies, Parents, Siblings



Introduction:

Permanent congenital hypothyroidism (CH) is relatively common metabolic disease
accounts about 1 of 3000 to 1 of 4000 live births. Thyroid dysgenesia (TD) is the
most frequent (85% of cases) cause of CH (1, 2). In many instances, the
pathophysiology of TD remains yet doubtful and until recent years the disorder was
usually regarded as sporadic (1-3). However, over the past few years, a small but
considerable proportion of familial cases had identified and more recent works had
revealed an even higher proportion of familial TD in both symptomatic and
asymptomatic individuals (4). Thyroid dyshormonogenesis is a genetically
heterogeneous group of inherited errors in the enzymatic cascade of thyroid
hormone synthesis that account for 10-15% of congenital hypothyroidism (1-3).

This familial component proposed that, at least in a minority of cases, genetic factors
might be concerned. Moreover, because in certain families the affected members
of the same family have either athyreosis, ectopic or eutopic thyroid gland, it seems
possible that a common fundamental mechanism exists for both etiological groups (1,
5). In addition, the higher prevalence of TD in girls and some ethnic groups, and a
higher prevalence of extra thyroidal congenital anomalies among infants with CH in
comparison to the general population, suggest the presence of genetic factors in the
pathogenesis of CH (6-10).

Screening programs for CH, which have been widely put into practice in developed
countries, give the ability to investigate the etiology and the pathogenesis of CH (11).

Azizi et al. established CH screening in Iran-Tehran for the first time in 1997 and



thereafter in Fars province in 1990 by Karamizadeh et al., which reported a
prevalence of 1:1433 for CH. Following elimination of iodine deficiency, CH
screening was reestablished in Tehran (1998) and Isfahan (2002), using different
screening methods. Preliminary findings showed a high prevalence of overall CH
both in Tehran (1/914) and Isfahan (1/370) (12-14).

Evidence suggested a multifactorial origin of CH in which genetic, autoimmune and
environmental factors play a role in the development of the disease. All mentioned
factors may affect all family members (3).

Considering the high prevalence of CH in our region (13), additional studies in the
field of related thyroidal and extra thyroidal congenital malformations among this
group of patients and their families has important implications for understanding the
etiology of CH specially the genetic basis of the disease. Some studies in Isfahan,
which indicated high rate of congenital cardiac malformations in CH patients (15),
high rate of thyroid gland abnormalities in first degree relatives of CH patients (16)
and also the high prevalence of parental consanguinity among hypothyroid neonates
(4), confirm the role of genetic factors for this high prevalence of disease. In another
study Ordookhani et al. (17) also have reported the role of parental consanguinity in
the etiology of CH in Tehran. However, it seems that more studies are needed in
order to elucidate the genetic component of CH, such as thyroid function
abnormalities among first-degree relatives of CH patients, as reported by other
studies. Emanuela Medda et al. (3) have reported that permanent CH cases were

more likely to have parents with hypothyroidism and/or goiter than controls.



Therefore, in line to our previous studies and as a complementary study which could
help us to clarify the role of family history and genetics in the etiology of CH, the aim
of this study was to evaluate the abnormality of thyroid function tests and
autoimmunity in the first degree relatives of CH neonates and compared it to normal

population.



Methods:

This was a cross sectional & case control study, from 2002 until 2007. During 3- to
7-of birthday - thyroid screening was performed in neonates that born in all 17
hospitals of Isfahan city, venous blood sample was taken from newborns with
abnormal screening results for confirmed CH. The CH neonates were referred for
treatment and follow-up to the Isfahan Endocrine & Metabolic Research Center
(Isfahan, Iran) (14).

One hundred ninety four CH newborns were selected randomly, then from their first-
degree relatives asked to participate in this study. The control groups were consisted
of parents and siblings of 350 sex, age, and urban/rural status matched newborns
without CH.

Neonates with multiple anomalies and other co morbid disease excluded from study.
The characteristics of studied population in two groups, is presented in Tablel.
Serum T4 & TSH concentrations of all subjects were assessed (parents and siblings
of all of neonates) and most of the mothers were evaluated for TPO antibody.
Serum T4& TSH concentrations measured with radioimmunoassay (RIA& IRMA
respectively) by Iran Kavoshyar kits (Tehran, Iran), and anti TPO was measured by
Rapid ELISA (Genesis Diagnosis Co,).

The characteristics of parents and siblings with hyperthyroid and hypothyroid in two

studied groups are presented in Table 2.

The normal range of TSH and T4 was between 0.3-5 mlIU/L and 4- 12ug/dL.

Neonates were considered as hypothyroid if T4<6.5 (g/dL and TSH>10 mIU/L (18-



21) the patients also were considered as hyperthyroid if TSH<0.3 and T4>12. TPO
antibody concentrations more than 75 IU/mL were considered positive. All
participants of each group were divided into 3 groups; hypothyroidism, euthyroid and
hyperthyroidism. Proportions of each group were compared between groups as
noted below.

The Urinary lodine Concentration (UIC) of 68 randomly selected CH newborns as
well as UIC and milk iodine concentration (MIC) of their mothers was measured and
compared to a control group (n=179).

Lower, mid and upper range of UIC for neonates and lactating mothers was
considered to be <150, 150-230 and >230 pg/l and for MIC was considered to be

<150, 150-180 and >180ug/l respectively.

The ethics’ committee of Thyroid Research Center affiliated to Isfahan endocrine
and metabolic research center approved the study. Written permission was taken
from the parents for themselves and their children.
Statistical Analysis:

Data were presented as relative frequencies, Median and meant SD. Chi-
square, wilcoxon and pearson correlation tests were used for statistical analysis. P
value less than 0.05 was considered statistically significant and All statistical

analysis has been performed by SPSS software for windows.
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Results:

The number of first-degree relative of CH neonates was 497 persons, 361 parents
(170 fathers and 191 mothers) and 136 siblings (67 boys and 69 girls).

The control group was consisted of 350 newborn without CH with their parents (328
fathers and 337 mothers) and their sibling (229 boys, 249 girls).

85 relatives of CH neonates had abnormal thyroid function test (40 mothers and 13
fathers, 32 siblings), they belonged to 62 families (31.9%) of the 194 CH families
investigated. This proportion of affected individuals in the families of CH neonates
was significantly higher than that seen in the control population (Table 3).

Frequency of hyperthyroidism in parents had a trend to be higher than cases
(P=0.05). However, this was not statistically significant in their sibs (Table 3).

A positive TPO antibody in mothers of CH neonates was significantly lower than the
control group. Twenty two mothers of affected neonates (17.3% of 127 mothers) had
positive anti TPO antibody that it was significantly lower than the control group in
which 65 subjects (32.5% of 200 females) had positive anti TPO antibody (P=0.005).
Among them eight (36.3%) person in case group vs. 24(34.7%) person in control
group respectively had hypothyroidism, that this was not statistically significant (P

value >0.05).

The median of UIC in 68 CH neonates and 179 healthy one was 300.50 and 290.50
pg/l, respectively (P>0.05).(table 4)
The median UIC of mothers of CH newborns and mothers of the control group was

150 and 130 ug/l, respectively (P>0.05).(tablae 4)
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The median of MIC in case group was higher than control group (210 vs. 170 pg/l,
P<0.05).(table 5)

According to the Pearson test; there was positive correlation between
newborns UIC and MIC and there was not any correlation between newborns UIC
and serum TSH. Maternal UIC did not correlate with maternal MIC, newborn UIC

and serum TSH.
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Discussion:

Our study indicates that thyroid function abnormality, especially hypothyroidism was
significantly higher among first degree relatives of congenitally hypothyroid neonates
than that seen in the control group. This result is consistent with Emanuela Medda et
al. study, in which they have reported both permanent and transient CH cases were
more likely to have parents with hypothyroidism and/or goiter than controls,

On the other hand, Dussault et al. (22) has reported that both hypothyroidism and
hyperthyroidism was more frequent in mothers of CH patients than the control group
but hypothyroidism was more predominant.

Another study reported that hypothyroidism was more prevalent in mothers of
permanently CH patients than controls (23), whereas our study contains primarily
diagnosed CH patients and their families, which include both transient and
permanent ones.

The difference between mentioned studies with our study may be due to different
ethnic, environmental, genetic factors or sample size (22, 23).

In our study, the frequency of hyperthyroidism in parents of the control group had a
trend to be higher than cases that it was just in contrast of another study in which
there were no differences between cases and controls(3).

This high frequency of hyperthyroidism may be due to iodine supplementation, a rise
in the number of iodine-induced hyperthyroidism and autoimmune thyroid disorders
after iodine supplementation had been reported before (24) even though azizi et al
(25-27) showed decrease in TSH level after the salt iodization program in Tehran but

no increase in thyroid abnormalities has been reported.
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It should be considered that the data of iodine status of all samples was not

available so the analysis of hyperthyroidism between two groups was not possible

The findings of our study indicated that the median of UIC in two groups and MIC
was in acceptable range for an iodine sufficient area, which was reported earlier also
(20). It shows that iodine insufficiency is not an acceptable reason for high
frequency of CH in our region, in the other hand iodine excess can be considered
as a contributor for the rising of CH in this region, because both the median of
mothers MIC in case group and the proportion of mothers with iodine excess

according to our classification was higher than control group.

In this study there was not any correlation between neonatal serums TSH
concentration and neonatal or maternal UIC or MIC and in spite of that median of
MIC was higher significantly in case group and there was positive correlation
between MIC and neonatal UIC but the median of neonatal UIC was not different

significantly in case and control group

Even as the vast majority of cases are considered sporadic, there have been recent
advances in making clear some of the molecular mechanisms behind this common
congenital metabolic disorder. Dyshormonogenetic cases are now well known to
have an autosomal recessive genetic base (28- 31), and recent analyses reported

Othat approximately 2% of cases with thyroid dysgenesis are familial (30). Regarding
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these arguments, a possible genetic component is likely to be involved in inheritance
of CH (30) Although in this study, we didn’'t distinguish between TD and
dyshormonogenesis types of CH but this high frequency of thyroid function test
abnormality had seen in these groups suggested a possible familial and genetic
component in inheritance of CH.

Our results indicated that though great proportion of mothers of affected infants had
a positive TPO antibody (17.3%) but it was significantly lower than the control group.
From these findings, we could conclude that TPO antibody hasn't significant role in
CH, but it seems that for more accurate conclusion in this field, more studies in the
groups of permanent and transient CH neonates separately is needed and also it is
required to consider other autoantibodies such as TgAb and TSH receptor-binding

antibodies.

There are different reports in this field, some studies reported that maternal thyroid
autoimmunity is not a frequent cause of permanent CH in contrast of transient CH
(22, 31, 32), Quinn FA et.al (33) study showed abnormal TPO-Ab are common in
pregnant women of the Samara region. However, some other studies showed that
TPO antibody in pregnant mothers had no pathogenesis effect on fetal and neonatal
hypothyroidism(28, 31-33) .In Ordookhani et al. (19) study conducted in Iran, have
reported that positive anti-TPO antibody were not present neither in any six newborn

with transient congenital hypothyroidsm nor in their mothers .
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In two studies conducted in Tehran, the prevalence of the positive TPO antibody
reported 4.0% and 12.5% in 1985 and 1999-2000 respectively (25-26) but this high
frequency of thyroid autoantibody was not accompanied by increase in thyroid
dysfunction. This great difference in the prevalence of TPOAb (from 4 to 32.5%)
cannot simply be ignored because of differences in the measurement methods (25).
As noted before UIC not only was in an acceptable range for iodine insufficient area
but also there was no statistically significant difference between case and control
groups in a part of our sample, neither in neonates nor in their mothers. And the MIC
in case group not only was not lower than control group but also it was higher.

There are controversial findings regarding the effect of iodine excess on CH, some
studies showed that it cause transient form of CH (34)but others suggest that
hyperthyrotropinemia as a consequence of excessive iodine in some cases may not
be transient(35)

In our study the studied neonates in case group consist of both persistent and
transient CH patients and permanency of the disorder would be determine later.
However transient CH patients also need treatment during the first years of life, so
the important issue in this study is the effect of iodine status on the etiology of
primarily diagnosed CH patient and further studies is need to investigate its role on

the permanency of CH.
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However our findings indicate that iodine excess could be a possible risk factor for
CH, but according to the findings such as lack of correlation between maternal MIC
and UIC, the median of neonatal UIC which was similar in two groups and etc. it

seems that making conclusion in this field should be done with some caution.

It seems that other factors except iodine concentrations are responsible for high
frequency of CH in our region, so familial; genetics and autoimmunity components

should be considered as the major risk factors more.

It seems that salt iodization resulted in an increase in TPO antibody level in our
population. However, the comparison of frequency of hypothyroidism was not
statistically significant, it implies that this high frequency of thyroid autoantibody was
not along with an increase in thyroid dysfunction in case or control group and

maternal thyroid autoimmunity is not a frequent cause of CH in our area.

In Our study like other studies, prevalence of hypothyroidism is higher among
mothers than fathers (2, 3) but the female/ male ratio in their affected offspring was
just about 1. Mireille Castanet et.al (2) study has been reported that the ratio of
females to males among hereditary cases of CH was approximately 1.0, they also
compared familial and isolated cases of CH due to TD , and their results had shown

a significantly lesser predominance of females in familial than isolated cases (2).
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In sum, this study has shown that abnormal thyroid function tests are significantly
more frequent in first-degree relatives of CH infants than normal population. Though
we have, a few limitations because up to the present moment did not distinguish
between TD and dyshormonogenesis types and the genetic cause of CH, but our
study suggested a possible familial and genetic component in inheritance of CH. In
addition regarding the evidence that iodine deficiency considered the most common
cause of CH worldwide and this problem has been resolved in our region as
reported by WHO too (31, 33), it seems that genetic factors are the most
predominant cause of high rate of the disease in our region. However, role of auto
immunity must be studied too. Considering these facts and the point that ethnic risk
factors are important in development of this disease, future genetic studies on
genome-wide linkage analyses in families with multiple probands or parental
consanguinity and family history of thyroid disease in Iranian population may provide

better evidence in reducing the number of affected infants.

Acknowledgement:
The authors thank the Isfahan health centers and health networks’ chief executives,
and we are grateful Mr. Satatri, Ms Akbari and the managers of Pars and Reference

clinical diagnosis laboratories, who kindly cooperated with this project.



18

References:

1. 1.Juliane Léger, Daniella Marinovic, Catherine Garel, Catherine Bonaiti-Pellié,
Michel Polak and Paul Czernichow. Thyroid Developmental Anomalies in First
Degree Relatives of Children with Congenital Hypothyroidism. J Clin
Endocrinol Metab. 87, No. 2; 575-580.

2. 2.Mireille Castanet, Michel Polak, Catherine Bonaiti-Pellié, Stanislas Lyonnet,
Paul Czernichow, Juliane Léger and on behalf of AFDPHE, Nineteen Years of
National Screening for Congenital Hypothyroidism: Familial Cases with
Thyroid Dysgenesis Suggest the Involvement of Genetic Factors. J Clin
Endocrinol Metab. 86, No. 5; 2009-2014.

3. Emanuela Medda, Antonella Olivieri, Maria Antonietta Stazi et al. Risk factors
for congenital hypothyroidism: results of a population case-control study
(1997-2003). Eur J Endocrinol. 2005 Dec; 153(6):765-73.

4. Hashemipour M, Iranpour R, Amini M, et al, Rate of consanguinity among
parents of Congenitally Hypothyroid neonates. East Med Health J.2007; 13:
53-57.

5. Castanet M, Polak M, Léger J. Familial forms of thyroid dysgenesis. Endocr
Dev.2007; 10:15-28.

6. Lazarus JH, Hugues IA. Congenital abnormalities and congenital
hypothyroidism. Lancet 1988; 2: 52.

7. Siebner R, Merlob P, Kaiserman |, Sacky J. Congenital anomalies,
concomitant with persistent primary congenital hypothyroidism. Am J Med

Genet 1992; 44:; 57-60.



19

8. Stoll C, Dott B, Alembik Y, Koehl C. Congenital anomalies associated with
congenital hypothyroidism. Ann Genet. 1999; 42: 17-20.

9. Roberts HE, Moore CA, Fernhoff PM, Brown AL, Khoury M;j. Population study
of congenital hypothyroidism and associated birth defects, Atlanta, 1979-1992:
Am J Med Genet 1997; 71, 29-32.

10.Bikker H, Den Hertag MT, Baas F, Gons MH, De Vijlder JJM. A 20-box pair
duplication in the human thyroid peroxidase gene results in a total iodine
organification defect and congenital hypothyroidism. J Clin Endocrinal Metab
1994, 79: 245-252.

11.Hashemipour M, Amini M, Iranpour R, et. Al Prevalence of congenital
hypothyroidism in Isfahan, Iran: results of a survey on 20,000 neonates. Horm
Res. 2004; 62(2):79-83.

12.Karimzadeh Z, Amirhakimi GH. Incidence of congenital hypothyroidism in
Fars province, Iran. Iran Med Sci 1992; 17: 78-80.

13.0rdookhani A, Mirmiran P, Hedayati M, et al.Screening for congenital
hypothyroidism in Tehran and Damavand: an interim report on descriptive and
etiologic findings, 1998. 2001. Iranian Journal of Endocrinology and Metabolism
2002; 4(3): 153-60.

14.Hashemipour M, Amini M, Iranpour R, et al. Screening for congenital
hypothyroidisim in Isfahan, Iran: results of a Ourvey on 2000 neonates. Horm
Res 2004, 62: 72-80.

15.Sabri MR, Shahriari H, Hashemipour M. Congenital cardiac malformations in

congenital hypothyroid patients in Isfahan. JRMS 2006; 11(4): 234-239.



20

16.Adibi A, Haghighi M, Hosseieni R, Hashemipour M, Amini M, Hovsepian S.
Thyroid gland abnormalities among first-degree relatives of children with
congenital hypothyroidism; an ultrasonographic survey Horm Res.
2008;70(2):100-4.

17.0rdookhani A, Mirmiran P, Moharamzadeh M, Hedayati M, Azizi F. A high
prevalence of consanguineous and severe congenital hypothyroidism in an
Iranian population. J Pediatr Endocrinol Metab. 2004 Sep; 17(9):1201-9.

18.Fisher DA. Fetal thyroid function: diagnosis and management of fetal thyroid
disorders. Clin Obstet Gynecol 1997; 40:16-31.

19.0rdookhani A, Mirmiran P, Walifsh PG, and Azizi F, Transient Neonatal
Hypothyroidism is Associated with Elevated Serum Anti-Thyroglobulin
Antibody Levels in Newborns and Their Mothers. J Pediatr 2007; 150:315-7.

20.Azizi F, Sheikholeslam R, Hedoyati M, et al. Sustainable control of iodine
deficiency in Iran: beneficial results of the iodine deficiency of the mandatory
low on salt iodizatin. J Enocrinol in vest 2002; 25: 409-13.

21.Hashemipour M, Amini M, Gheisari A, Slaarifei S, Iranpour R, Aminoroaya A.
Comparison of urinary iodine excretion in neonates and their mothers in
Isfahan, Iran, Ender Pract 2002; 8: 347-350.

22.Dussault JH & Fisher DA. Thyroid function in mothers of hypothyroid
newborns. Obstet Gynecol 1999 93 15-20.

23. Blazer S, Moreh-Waterman Y, Miller-Lotan R, Tamir A, Hochberg Z.
Maternal hypothyroidism may affect fetal growth and neonatal thyroid function.

Obstet Gynecol. 2003;102(2):232-41.



21

24.Zois C, Stavrou |, Kalogera C, et al. High prevalence of autoimmune
thyroiditis in schoolchildren after elimination of iodine deficiency in
northwestern Greece. Thyroid 2003, 13: 485-9.

25.Azizi f, Kimiagar M, bastani J, Navaei L, ghazanfari F. evaluation of goiter in
shahriar. J of beheshti Med Sci 1985, 9: 75-80.

26.Peydarianl, Ordookhani A, and Azizi F, Goiter rate, serum thyrotropin, thyroid
autoantibodies and urinary iodine concentration in Tehranian adults before
and after national salt iodization. J. Endocrinol. Invest. 2007; 30: 404-410

27.Azizi F, Hedayati M, Rahmani M, Sheikholeslam R, Allahverdian S, Salarkia
N. Reappraisal of the risk of iodine-induced hyperthyroidism: an
epidemiological population survey. J Endocrinol Invest. 2005 Jan; 28(1):23-9.

28.Markus Bettendorf, Thyroid disorders in children from birth to adolescence.
Springer-Verlag 2002.

29.Park SM, Chatterjee VKK, Genetics of congenital hypothyroidism. Journal of
Medical Genetics 2005; 42:379-389.

30.Bech K, Hertel J, Rasmussen NG, et al. Effect of maternal thyroid
autoantibodies and post-partum thyroiditis on the fetus and neonate. Acta
Endocrinol (Copenh) 1991; 125:146-9.

31.Dallas JS. Autoimmune thyroid disease and pregnancy: relevance for the
child. Autoimmunity 2003; 36: 339—350.

32.Dussault JH, Letarte J, Guyda H & Laberge C. Lack of influence of thyroid

antibodies on thyroid function in the newborn infant and on a mass screening



22

program for congenital hypothyroidism. Journal of Pediatrics 1980; 96: 385—
389.

33.Quinn FA, Gridasov GN, Vdovenko SA, et al. Prevalence of abnormal thyroid
stimulating hormone and thyroid peroxidase antibody-positive results in a
population of pregnant women in the Samara region of the Russian
Federation. Clin Chem Lab Med. 2005; 43(11):1223-6.

34.Mac Gillivray MH, 2004 Congenital hypothyroidism. In:Pescovitz OH,Eugster
EA,eds. Pediatric endocrinology:mechanisms,manifestations,and
management.1% ed.Philadelphia;Lippincott Williams and Wilkins. 490-507.

35.Nishiyama S, Mikeda T, Okada T, Nakamura K, Kotani T, Hishinuma A, 2004
Transient hypothyroidism or persistent hyperthyrotropinemia in neonates born

to mothers with excessive iodine intake. Thyroid 14:1077-83.



Tablel. Characteristics of studied population in two groups

CH Control
neonates group
and their and
relatives their
relatives
neonates Parents siblings  neonates Parents  siblings
Age 19.2m+/-  30.2y+/-  9.2y+/- 18.9m+/- 30.4y+/-  9.5y+/-
6.1 6.5 1.0 6.5 6.3 1.03
TSH 128.8+/-  3.3+/- 5.5+/-9.0 32.7+/- 2.5+/- 2.3+/-3.1
(g/dL)
199.6 6.04 23.1 4.07
T4 6.7+/- 8.6+/- 8.28+/- 7.2+/-7.6 8.5+/- 7.02+/-
(mIU/L)
7.17 12.4 2.5 1.58 2.26
m: month

y: years old



Table 2: The characteristics of parents and siblings with hyperthyroid and

hypothyroid in two studied groups

Relative Relativ
s of CH es of
patients control
group
Hypo Hyper Hypo Hyper
parents siblings parents  siblings parents siblings parents  siblings
TSH 12.66+/- 15.47+/- 0.11+/- 0.1 11.43+/- 5.7+/-  0.09+/- 0.14+/-
(g/dL) 14.01 15.2 0.05 11.92 0.42 0.05 0.06-
T4 8.5+/-9.4  7.38+/- 34.72+/ 135 6.08+/- 9.9+/-  8.6+/- 8.5+/-

(mlU/L)
2.7 -74.38 1.62 8.2 3.6 3.7




Table 3: The comparison of abnormal thyroid function test between first degree

relatives of CH neonates & control groups

First degree Cases (n=497) Controls(n=1142) P value OR

relatives

Hypothyroidism

Parents 44/361(12.2%) 46/665(6.9%) P=0.004 OR=1.9
Siblings 31/136(22.8%) 11/477(2.3%) P<0.005 OR=12.7
Total 75/497(15.1%) 57/1142(5%) P<0.005 OR=3.38

Hyperthyroidism

Parents 9/361(2.5%) 33/665(5%) NS*(P=0.05
Siblings 1/136(0.02%) 6/478(1.25%) NS*
Total 10/487(2.05%) 39/1143(3.4%) NS*

*non -significant



Table 4. Proportions of different values of urinary iodine in case and control

groups.
Urinary Neonates Neonates Mothers Mothers
lodine in case group in control group in case group in control group
Concentration n (%) n (%) n (%) n (%)

(ug/)
<50 1(1.6%) 2(1.2%) 3(4.8%) 2(1.2%)
50-100 1(1.6%) 3(1.8%) 12(19.4%) 32(19.5%)
100-150 8(12.9%) 13(7.9%) 13(21%)" 60(36.6%)
150-230 13(21.0%) 41(25%) 23(37.1) 49(29.9%)
>=230 39(62.9%) 105(64%) 11(17.7%) 21(12.8%)

62(100%) 164(100 62(100%) 164(100%)

%)

1; P=0.02



Table 5. Proportions of different values of breast Milk iodine in case and control

groups.
Breast Milk iodine Mothers Mothers
Concentration(ug/l) in case group in control group
n (%) n (%)
<50 0(0%) 0(0%)
50-150 8(12.9%)" 45(27.4%)
150-180 10(16.1%) 41(25%)
>=180 44(71%)? 78(47.6%)
62(100%) 164(100%)
1; P=0.02

2; P=0.001





