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ABSTRACT

The prevalence of congenital hypothyroidism is high in India at 5.7 per 10,000 infants and an incidence
rate of 1 in 244 in Kerala state. Neonatal mass screening programs have been largely successful in
early diagnosis of congenital hypothyroidism. Both, very young and advanced maternal age are
considered at risk for adverse pregnancy outcomes which in turn may be a factor for development of
congenital hypothyroidism in neonates. The studies related to the role of maternal age as a risk factor
for development of congenital hypothyroidism are minimal. Not much studies are available which
analyse the association of adequately treated maternal hypothyroidism on the neonatal thyroid
dysgenesis and other causes of neonatal congenital hypothyroidism. The study collected data about the
age and thyroid status of 120 mothers of neonates in which n=60 cases were Mothers of the neonates
with congenital hypothyroidism (TSH > 15.2 uIU/mL) and n=60 controls mothers of euthyroid healthy
neonates (TSH < 15.2 pIU/mL). Data collected regarding the maternal thyroid status was evaluated in
the antenatal period during first trimester and neonatal thyroid status was evaluated at birth from cord
blood. All the mothers included in the study with hypothyroidism (both cases and controls) were either
already on treatment or were treated appropriately during pregnancy. The mean maternal age in cases
(n=60) was 34.8+ 5.7 years while that in control (n=60) was 2543+ 4.3 years. There is a high
statistically significant (p<0.0001) increase in maternal age in cases compared to controls. The odds of
being >35 years were higher in mothers of neonates with congenital hypothyroidism as compared to
mothers of normal children with Odds ratio of 5.06; and highly significant P value 0.0001. The odds of
mothers of neonates with congenital hypothyroidism having hypothyroidism, compared mothers of
euthyroid neonates having hypothyroidism is not statistically significant with Odds ratio of 3.14; with P
value 0.06. The risks of acquiring congenital hypothyroidism in neonates increase with advanced
maternal age. Neonatal TSH levels are dynamic and are affected by several factors including maternal
hypothyroidism. Pre-conceptional consultation and evaluation of thyroid status as well as first trimester
universal screening and adequate treatment of maternal hypothyroidism may play an effective role in
decreasing the incidence of neonatal congenital hypothyroidism, especially in high risk pregnancies
due to advanced maternal age.
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Introduction:

Congenital hypothyroidism(CH) is the most common neonatal endocrine disorder. Studies have
reported a incidence of around 1:3000 to 1:4000 live new-born’s globally'”, the prevalence of
congenital hypothyroidism varies across countries and different geographic regions. It is higher in
Hispanic and East Asia than in Western countries and lower in blacks. There is a 2:1 greater incidence
in females compared with males and there is an increased risk in infants with Down’s syndrome .
The congenital hypothyroidism prevalence in India was estimated at 5.7 per 10,000 infants ¥ with an
incidence rate of 1 in 244 in Kerala state ¥,

Neonatal mass screening programs provide the best tool for early diagnosis. Since the establishment of
the congenital hypothyroidism screening program in Quebec and Pittsburgh in 1974, neonatal
screening has been routinely implemented in developed as well as some developing countries by
measuring Thyroid-Stimulating Hormone (TSH) and thyroxine (T4) through cord blood and heel blood
sample(s5 )and have been largely successful in diagnosis and prevention of intellectual disability in these
infants™”.

Up to 2% of thyroid dysgenesis is familial. Congenital hypothyroidism caused by organification
defects is often recessively inherited®. Thyroid dysgenesis accounts for approximately 80% to 85% of
cases and dyshormonogenesis account for 10-15% of cases”’. Congenital hypopituitarism and isolated
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deficiency of TSH are possible causes of secondary congenital hypothyroidism. Transient CH most
commonly occurs in preterm infants born in areas of endemic iodine deficiency. Teenage mothers have
a higher risk of preterm birth along with other issues such as low birth weight, low Apgar score and
postnatal mortality®.
Both extremes of the reproductive age are considered at risk for adverse pregnancy outcomes".
Delayed childbearing carries a higher risk of maternal and obstetric complications, such as the
development of pathologies during pregnancy, the type of birth, as well as other parameters related to
the pregnancy, labour, and delivery . Advanced maternal age is defined as childbearing in a woman
over 35 years of age''”. The studies related to the role of maternal age as a risk factor for development
of congenital hypothyroidism are very minimal. Various effects of maternal subclinical gestational
hypothyroidism on fetal development have been studied widely, whereas, not much studies are
available which analyse the association of adequately treated maternal hypothyroidism on the neonatal
thyroid dysgenesis and other causes of congenital hypothyroidism on infants.
With this background this current study intends to observe the maternal age and thyroid status and its
association with neonatal congenital hypothyroidism.
Methodology:
This study collected data about the age and thyroid status of 120 mothers of neonates from the period
of July 2019 till February 2020 from the neonatal screening program for thyroid disorders at DM
Wayanad institute of medical sciences, Wayanad, Kerala.
60 Mothers of the neonates with TSH > 15.2 uIU/mL were included in the study as cases. 60 mothers
of euthyroid healthy neonates were included as control group with TSH < 15.2 pIU/mL.
Mothers of neonates with Cardiac dysfunction, Blood cell disorders (anaemia, Rh disease,
thalassemia), GI disorders, Respiratory distress, Pneumonia, Chronic lung disease, Neural tube defects,
Congenital infections (HIV, rubella, chickenpox, syphilis, herpes) and Lactose intolerance were
excluded from the study.
Data collected regarding the maternal thyroid status was evaluated in the antenatal period during first
trimester and neonatal thyroid status was evaluated at birth from cord blood. TFT, FT4 and FT3 were
estimated by Electro Chemi Luminescence Immuno Assay (ECLIA) on the Roche cobas e 411
analyzer. GraphPad Prism 9 software was used for statistical analysis. Results:
A total of 120 subjects were included in the present study, out of which 60 were mothers with
congenital hypothyroid neonates (case) and 60 were mothers with healthy neonates (control).

Table 1: Comparison of neonatal TSH between case and controls

Cases (n=60)

TSH (uIU/mL) Mean SD Mean SD

19.39 3.21 6.53 3.07

Table 1 shows the difference in mean TSH levels (uIU/mL) between cases (19.39 £ 3.21) and control
(6.53+3.07)

Table 2: Maternal age in case and control

GROUPS MATERNAL AGE (Year)

N MEAN SD p value
CASE 60 348 5.7 < 0.0001
CONTROL | 60 2543 4.3

Table 2 shows that maternal age in case (n=60) with mean + SD is 34.8+ 5.7 years while that in control
(n=60) with mean +SD is 25.43+ 4.3 years.

There is a high statistically significant (p<0.0001) increase in advanced maternal age in case compared
to controls.
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Figurel: Maternal age in cases
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Figure 2: Maternal age in controls
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Figure 1& 2 shows maternal age distribution in case and control. The mean maternal age in cases
(n=60) was 34.8+ 5.7 years while that in control (n=60) was 2543+ 4.3 years. There is a high
statistically significant (p<0.0001) increase in maternal age in cases compared to controls.

Table 3: Comparison of maternal age and neonatal TSH between cases and controls
GROUPS AGE(YEAR) n MATERNAL AGE (YEAR) Neonatal TSH (uIU/mL)

CASE >35 35 33.89 2.26 1947 3.15
22-34 17 24.06 39 19.23 3.24

18-21 8 24.13 3.72 19.32 3.84

CONTROL >35 13 31.77 1.09 8.1 1.36
22-34 31 24.52 2.42 6.31 3.36

18-21 16 2044 3.29 5.69 3.16

Table 3 shows the comparison of maternal age and TSH in both cases and controls.
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Table 4: Odds ratio of mothers of neonates with CHT aged above 30

GROUPS | AGE (years) N ODDS RATIO
CASE (n=60) >35 35 5.06
<34 25
CONTROL (n=60) >35 13
<34 47

Table 4 indicates that the odds of being >35 years were higher in mothers of neonates with congenital
hypothyroidism as compared to mothers of normal children with Odds ratio of 5.06; 95% CI: 2.27—
1127, z statistic 3.971, Significance level P = 0.0001

Figure 3: Thyroid status of mothers in case and controls
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Figure 3 shows the thyroid status of mothers of neonates with congenital hypothyroidism (cases) and
mothers of euthyroid neonates. The maternal thyroid status was evaluated in the antenatal period during
the first trimester. Out of 60 cases, a total 11 mothers either had the history of hypothyroidism or were
diagnosed during the first trimester tests compared to 4 mothers with similar Thyroid status out of the
60 controls.

Table 5: Odds ratio of hypothyroid mothers and euthyroid mothers between cases and controls
Mothers with Euthyroid Odds ratio
hypothyroidism mothers

Groups

Mothers of neonates with congenital
hypothyroidism

(n=60)
Mothers of euthyroid neonates
(n=60)

Table 5, shows that the odds of mothers of neonates with congenital hypothyroidism having
hypothyroidism, compared mothers of euthyroid neonates having hypothyroidism is not statistically
significant with Odds ratio of 3.14; 95 % CI: 0.9401 to 10.5070 , z statistic 1.860, Significance level P
=0.06

All the mothers included in the study with hypothyroidism (both cases and controls) were either
already on treatment or were treated appropriately during pregnancy.
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Discussion:

In the current study, we observed that the mean age of the mothers of neonates with congenital
hypothyroidism (34.8+5.7) was higher when compared to the mothers of neonates who were euthyroid
(2543 + 4.3) with a highly significant p value of < 0.0001. In the current study, cord blood was
analysed to detect the TSH values at birth as a screening tool for congenital hypothyroidism in
neonates. In a similar study conducted in Chinese neonates, by Pianpian fan et al, observed the
association of advanced maternal age with lower fetal FT3 in the cord blood of neonates born by C-
section deliveries '". Many studies %1314 15 1610 haye approved the use of cord blood TSH as a
screening tool. While heel prick sample is generally considered ideal, there are many variable factors
affecting the consistency of such sample such as the blood collection timing, differences in sample
collection procedures and temperature factor "®'**Ideally an universal screening at 3 to 4 days should
be done for detecting congenital hypothyroidism™”. Cord blood TSH has shown consistent results
compared to heel prick TSH*". However, since, we have not done any follow up study, we may not be
able to determine if the CHT detected in such neonates is of transient or permanent nature'”.
Furthermore, in the current study, 58% of mothers of neonates with congenital hypothyroidism were
>35years old compared to 22% in the control group. Even though the sample size is small, the study
observes that the odds of being >35 years were significantly higher in mothers of children with
congenital hypothyroidism as compared to mothers of euthyroid neonates. It has been found that oocyte
aneuploidy occurs more due to meiotic cohesions that are found to be associated more with advanced
maternal age®”. Devi Dayal et al, observed association of advanced maternal age with gene encoding
mutations that are related to thyroid gland development *¥. Incidence of increased operative deliveries
in the form of caesarean sections, as well as operative vaginal births (due to prolonged second stage of
labor) occur more in mothers with advanced maternal age®. The various medical as well as obstetric
high risk factors which are common in increased maternal age- such as , gestational diabetes mellitus ,
hypertension in pregnancy ,high maternal BMI, multiple gestation, IUGR , and non-reassuring fetal
heart rate in second stage of labor , can contribute to the intrapartum stress® 2% 27 282939 which is
frequently associated with decreased levels of thyroid hormone distributor proteins such as albumin,
transthyretin, thyroxine binding globulin ©",

Maternal hypothyroidism has great potential to jeopardize the maternal and fetal health. Of the 120
mothers included in the study as case and control, 11 had history of hypothyroidism prior to conception
and 4 were diagnosed with hypothyroidism during the first trimester screening. All these mothers were
treated adequately and were maintained as euthyroid throughout the course of antenatal period. In the
current study, when we analysed the association of maternal hypothyroidism and neonatal CHT we
observed p value of 0.06 , that implies no statistical significance, which may be due to the fact that all
mothers were adequately treated in the antenatal period. Furthermore the lack of statistical significance
could be contributed due to the comparatively small sample size. Untreated maternal hypothyroidism
has varied effects on the fetal growth and the neonatal outcomes such as early abortions, still birth,
preterm birth, low birth weight, respiratory distress syndrome and lower mean intelligence & learning
abilities in children of such mothers.

Conclusion:

The risks of acquiring congenital hypothyroidism in neonates increase with advanced maternal age.
Neonatal TSH levels are dynamic and are affected by several factors including maternal
hypothyroidism. Pre-conceptional consultation and evaluation of thyroid status as well as first trimester
universal screening and adequate treatment of maternal hypothyroidism may play an effective role in
decreasing the incidence of neonatal congenital hypothyroidism, especially in high risk pregnancies
due to advanced maternal age.

Further research with a bigger sample size on the identification of the cofounders, such as, increase in
new mutations in gene encoding transcription factors associated with thyroid gland development, may
prove to be helpful for assessing the status of neonatal thyroid development.
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