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ABSTRACT

Objective: The objective of the study is to correlate maternal factors (age, parity, type of delivery, thyroid-stimulating hormone [TSH], and thyroxine 
[T4] values) and the newborn factors (gestational age, birth weight, and gender) with the TSH and T4 values of the newborn.

Methods: A retrospective observational study was conducted on 90 hypothyroid mothers who were delivered at our Institute between January 2022 
and March 2023. The 90 neonates born to these hypothyroid mothers underwent newborn screening tests for thyroid functions (tri-iodothyronine, 
T4, TSH) after 72 h of birth. These values were statistically analyzed with respect to maternal and fetal parameters.

Results: 7 of the 90 neonates (7.77%) had elevated TSH values, i.e., >10 mIU/L. T4 values were abnormal in 31 neonates (34.4%), i.e., <11 ug/dL or 
>21.5 ug/dL but had normal TSH values. There was only one case where T4 levels were low and TSH level elevated. The correlation of TSH values 
with maternal and fetal parameters such as age of mother, parity, gestational age, baby weight, type of delivery, and the gender of the baby was not 
significant as p-values were all >0.05. There is a weak negative correlation (r=−0.044) between maternal TSH and neonatal TSH values which was 
statistically not significant. However, the maternal TSH and baby weight values are having positive correlation (r=0.113).

Conclusion: Our study showed no significant correlation between maternal hypothyroidism and newborn TSH and T4 values which may be due to 
early antennal recognition and supplementation with levothyroxine.
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INTRODUCTION

Thyroxine (T4) plays an important role in fetal central nervous system 
development as it assists in migration, differentiation, and proliferation 
of neuronal cells [1]. During pregnancy, the fetus depends on maternal 
thyroid hormone supply for its growth up to the 20th week of gestation 
before its own thyroid gland starts hormone production [2-4]. This 
supply of T4 and the T4-binding protein and T4-binding globulin 
to the growing fetus and the degradation of T4 by placental type  3 
iodothyronine deiodinase necessitates an increased production of 
T4 by the mother during the antenatal period [5]. Diagnosis of both 
subclinical and overt maternal hypothyroidism is seen in 0.3–2.5% 
of pregnant women [6,7] and is known to cause adverse pregnancy 
and neonatal outcomes. Recognition of hypothyroidism early in the 
antenatal period is important, as supplementation with levothyroxine 
has been shown to substantially lower the adverse complications [8].

The number of studies on thyroid function tests of neonates born 
to hypothyroid mothers is very few in India, and this retrospective 
study has been done to provide an insight into the aspects of neonatal 
responses to maternal thyroid status [9,10].

METHODS

This retrospective study was conducted at GIMSR Hospital, Rushikonda, 
Visakhapatnam, Andhra  Pradesh. Ethical clearance was obtained 
from hospital ethics committee GIMSR/Admin/Ethics/Approval/IEC-
157/2023 dated 15 Mar 2023.

90 mothers diagnosed with hypothyroidism in the antenatal period and 
treated with levothyroxine supplements who delivered over a period 
of 14  months (January 2022–March 2023) and their 90 newborns 
were enrolled in this study. The data of these 90 hypothyroid mothers 
were retrieved from medical records and details of maternal age, 
parity, comorbidities, type of delivery, gestational age of newborn 
at delivery, birth weight of the baby, and gender of the baby were 
obtained. The newborn thyroid function tests, tri-iodothyronine, T4, 
thyroid-stimulating hormone (TSH) values, were collected at newborn 
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Table 1: The profile of the hypothyroid mothers

Characteristics Frequency Percent
Sex

Female 44 48.9
Male 46 51.1
Total 90 100.0

Gestational age (GA)
36 weeks–36 weeks+6 days 8 8.9
≥37 weeks 82 91.1
Total 90 100.0

Baby weight
<2500 17 18.9
2501–3000 35 38.9
3001–3500 25 27.8
>3500 13 14.4
Total 90 100.0
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Table 2: The profile of the newborn

Characteristics Frequency Percent
Mother’s age

18–25 39 43.3
26–35 47 52.2
>35 4 4.4
Total 90 100.0

Gravida
Primi 35 38.9
Multi 55 61.1
Total 90 100.0

Type of delivery
Normal 18 20.0
LSCS 72 80.0
Total 90 100.0

Table 3: Relationship between newborn TSH levels versus mother and newborns’ profile

Parameters Category TSH Total p‑value

Normal Abnormal

Count % Count % Count %
GA 36 weeks–36 weeks+6 days 7 8.4 1 14.3 8 8.9 0.49

≥37 weeks 76 91.6 6 85.7 82 91.1
Age of mother 18–25 37 44.6 2 28.6 39 43.3 0.534

26–35 42 50.6 5 71.4 47 52.2
>35 4 4.8 0 0.0 4 4.4

Gravida Primi 33 39.8 2 28.6 35 38.9 0.701
Multi 50 60.2 5 71.4 55 61.1

Baby weight <2500 14 16.9 3 42.9 17 18.9 0.129
2501–3000 33 39.8 2 28.6 35 38.9
3001–3500 25 30.1 0 0.0 25 27.8
>3500 11 13.3 2 28.6 13 14.4

Type of delivery Normal 15 18.1 3 42.9 18 20.0 0.14
LSCS 68 81.9 4 57.1 72 80.0

Sex Female 39 47.0 5 71.4 44 48.9 0.261
Male 44 53.0 2 28.6 46 51.1

p<0.05 is statistically significant. TSH: Thyroid‑stimulating hormone

screening 72  h after birth by venous blood sampling and were also 
retrieved from neonatal digital database.

Statistical analysis of the data was done using SPSS for Windows 
version 16. Data were represented with mean±SD for quantitative data 
and frequency with percentage for qualitative data. Chi-square test 
was used to measure the significance of the association and Pearson’s 
correlation test was done to assess relation. p<0.05 was considered as 
statistically significant.

RESULTS

A total number of 90 hypothyroid mothers were delivered at our 
institute between January 2022 and March 2023, and their 90 newborns 
were enrolled in the study. The profile of the hypothyroid mothers is 
shown in Table 1 and the profile of the newborn is shown in Table 2.

The reference range of T4 values and TSH value for term infants after 
72 h of birth was taken as follows [11]:
T4: 11.0–21.5 ug/dL (Mean: 16.5 ug/dL)
TSH: 1.0–10 mIU/L (Mean: 5.6 mIU/L)

The TSH and T4 values of the neonates are shown in Tables  3 and 4 
along with their relationship to maternal and fetal parameters.

Out of the 90 newborns, seven (7.7%) showed elevated TSH values. 
T4 levels were low in 31 newborns, but when correlated with TSH 
levels, 30 newborns had normal TSH values. Only 1 newborn had low 
T4 level and elevated TSH level. The relationship between TSH values 
and gestational age, age of mother, parity, newborn weight and sex, 
and type of delivery was not significant as p-values were all >0.05. 
The relationship between maternal and newborn parameters with T4 
levels was not significant as p-values were all >0.05. Maternal TSH and 
newborn TSH values are shown in Table 5.

There is a weak negative correlation (r=−0.044) between maternal 
TSH and neonatal TSH values which was statistically not significant. 

Table 4: Relationship between newborn T4 levels versus mother and newborns’ profile

Parameters Category T4 Total p‑value

Normal Abnormal

Count % Count % Count %
GA 36 weeks–36 weeks+6 days 4 6.8 4 12.9 8 8.9 0.44

≥37 weeks 55 93.2 27 87.1 82 91.1
Age of mother 18–25 27 45.8 12 38.7 39 43.3 0.696

26–35 30 50.8 17 54.8 47 52.2
>35 2 3.4 2 6.5 4 4.4

Gravida Primi 22 37.3 13 41.9 35 38.9 0.82
Multi 37 62.7 18 58.1 55 61.1

Baby weight <2500 11 18.6 6 19.4 17 18.9 0.234
2501–3000 24 40.7 11 35.5 35 38.9
3001–3500 13 22.0 12 38.7 25 27.8
>3500 11 18.6 2 6.5 13 14.4

Type of delivery Normal 13 22.0 5 16.1 18 20.0 0.599
LSCS 46 78.0 26 83.9 72 80.0

GA: Gestational age, T4: Thyroxine
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However, the maternal TSH and baby weight values are having positive 
correlation (r=0.113).

DISCUSSION

In this study, the prevalence of elevated TSH levels in the newborn, born 
to hypothyroid mothers, was found to be 7.7% and low T4 levels in 34.3% 
with normal TSH levels. The relationship between maternal TSH values 
and TSH values of the newborn was not statistically significant as p<0.05. 
There was no statistically significant association found between maternal 
TSH values and low birth weight of infants as p=0.299 and >0.05. 
However, the r value was found to be 0.113 which could suggest a minor 
significant positive influence of maternal TSH and newborn birth weight.

Studies conducted by Anjum et al. [12] and Manglik et al. [13] found 
a significant association between maternal hypothyroidism and 
congenital hypothyroidism. There was no evidence of hypothyroidism 
or low birth weight in the neonates in the study done by Shravani 
et al. [14] as the mothers received timely treatment with levothyroxine 
before 18  weeks of gestation. Garg et al. [15] in India found the 
prevalence of thyrotropinoma in neonates to be 1: 47.

CONCLUSION

This study reveals that early screening of mothers for hypothyroidism 
in pregnancy and treatment with appropriate dosages of levothyroxine 
supplements and close follow-up of the neonates born to them by 
newborn thyroid screening tests will prevent the development of 
congenital hypothyroidism and associated neurocognitive impairment.
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Table 5: Relationship between maternal TSH levels with 
newborn TSH and newborn weight

Correlation r‑value p‑value
Mother TSH versus baby TSH −0.044 0.688
Mother TSH versus baby weight 0.113 0.299
TSH: Thyroid‑stimulating hormone


