[Medicalllaboratory/journal;
(OnlIne/ISSN:(2538-4449)

V]

(Golestan|University]
{ofiMedical'Sciences]

Maternal and fetal outcomes among antenatal women with hypothyroid disorders in a tertiary
care center

Thivyah Prabha **

, Rasheed Khan ?

, CN Shruthi 3" Rathi Priya

1. St. Peter’s Medical College Hospital and Research Institute, Hosur, Tamil Nadu, India
2. Srinivasan Medical College and Hospital, Dhanalakshmi Srinivasan University, Tiruchirapalli, Tamil Nadu, India

3. MVJ Medical College and Research Institute, Karnataka, India

4. Eastpoint Medical College Hospital and Research Institute, Karnataka, India

*Correspondence: Thivyah St.Peter’s Medical College Hospital and Research Institute, Hosur, Tamilnadu. Tel: +919686653148;

Email: drthivyahprabha@gmail.com

Abstract

Background: Thyroid disorders are the most common cause of endocrine dysfunction among women of childbearing age.
It is well-established that hypothyroid dysfunction can have significant adverse effects on pregnancy and fetal
development. This study aimed to determine the prevalence of thyroid disorders among antenatal women and assess the

maternal and fetal outcomes in pregnant women with hypothyroid disorders.

Methods: This prospective study was conducted in the antenatal clinic of the Department of Obstetrics and Gynaecology
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in association with the Biochemistry Department. After obtaining written informed consent, antenatal women aged 18-40

years were included in this study, regardless of their gestational period. Venous blood samples were collected from the
antecubital vein, and thyrotropin, free triiodothyronine (free T3), and free thyroxine (free T4) levels were measured.
Hypothyroid antenatal women were monitored throughout their pregnancies to evaluate maternal and fetal outcomes.

Results: Among the participants in this study, 149 antenatal women had thyroid disorders, with a prevalence rate of 12.6%.

Hypothyroidism
Pregnancy

Pre - Eclampsia
Abortion, Induced
Body weight

Subclinical hypothyroidism, overt hypothyroidism, subclinical hyperthyroidism, and overt hyperthyroidism were
observed in 6.9%, 3.2%, 1.8%, and 0.7% of cases, respectively. Maternal complications included oligohydramnios (5.8%),

preeclampsia (13.3%), and preterm delivery (5%), while fetal complications included low birth weight (20.8%),
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hyperbilirubinemia (9.1%), and neonatal intensive care unit (NICU) admissions (13.3%).

Conclusion: A high prevalence (12.6%) of thyroid disorders, particularly hypothyroidism (10.1%), among pregnant
women, emphasizing the importance of routine thyroid testing for all antenatal individuals.

Introduction

Thyroid disorders are the most prevalent cause of endocrine dysfunction among
women of childbearing age (1). The development of maternal thyroid disorders
during early pregnancy can significantly impact both the pregnancy outcome and
fetal development. It is now well-established that not only overt thyroid
dysfunction but also subclinical thyroid dysfunction can have substantial adverse
effects on both pregnancy and fetal development. Adverse pregnancy outcomes
associated with thyroid dysfunction include miscarriage, pregnancy-induced
hypertension, preeclampsia, placental abruption, anemia, and postpartum
hemorrhage. These obstetric complications contribute to an overall increase in
the frequency of adverse neonatal outcomes, including preterm birth, low birth
weight, increased admission to neonatal intensive care units (NICUs), and
increased perinatal morbidity and mortality (2,3).

Moreover, the symptoms of hypothyroidism, such as fatigue, joint pain,
muscle aches, constipation, pedal edema, dry skin, and facial puffiness are similar
to symptoms experienced during pregnancy. Therefore, there is a pressing need
for universal screening of all antenatal women during their first antenatal visit.
Currently, there are no national guidelines in place regarding universal screening
for thyroid disorders in antenatal women, and pregnant women are often screened
based on risk factors.

This study aimed to diagnose thyroid disorders early in pregnancy, during
the first antenatal visit, using the American Thyroid Association (ATA)
guidelines. The current study differs from previous studies conducted in
Bangalore that did not use the ATA guidelines (4). Additionally, some studies
have used the enzyme-linked immunosorbent assay (ELISA) method to analyze
thyroid hormones (5) instead of chemiluminescence. Therefore, the present study
sought to identify the prevalence of both subclinical and overt thyroid disorders
among antenatal women and assess the maternal and fetal outcomes of antenatal
women with hypothyroid disorders.

Methods

This prospective study was conducted in the antenatal clinic at the Department
of Obstetrics and Gynaecology in collaboration with the Biochemistry
Department at East Point Hospital, Bangalore. The study enrolled pregnant
women from the first trimester until delivery between January 2020 and January
2021. Antenatal women aged 18-40 years attending their first antenatal visit,
regardless of their period of gestation, were included in the study. Known cases
of hypothyroidism under treatment who attended the antenatal clinic and
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provided consent were also included. Written informed consent was obtained
from all participants after obtaining proper ethical approval.

A structured proforma was used to collect medical histories and perform
examinations on all antenatal women attending the outpatient department for the
first time. Patients with multifetal gestation, metabolic disorders (such as diabetes
and hypertension), pregnancy loss, or bad obstetric history were excluded from
the study. Venous blood was collected from the antecubital vein, and thyrotropin,
free triiodothyronine (free T3), and free thyroxine (free T4) levels were
measured. Thyroid profiles were analyzed using the chemiluminescence method
with the Beckman Coulter Access 2 instruments.

Antenatal women were categorized as hypothyroid based on the ATA
guidelines (6). Subclinical hypothyroidism was diagnosed if the patient had
normal free T4/free T3 levels and high thyrotropin, while overt hypothyroidism
was diagnosed if the patient had low free T4/free T3 levels and high thyrotropin.
Reference values for free T3 and free T4 were 1.7-4.2 pg/mL and 0.7-1.8 ng/dL,
respectively. Trimester-specific reference values for thyrotropin, according to
ATA guidelines, were as follows: first trimester, 0.1-2.5 mIU/L; second trimester,
0.2-3 mIU/L; third trimester, 0.3-3 mIU/L.

Antenatal women diagnosed with hypothyroidism were referred to
obstetricians, and treatment was initiated. Thyroid function tests were repeated
every 4-6 weeks during pregnancy, and drug dosages were adjusted accordingly.
Hypothyroid antenatal women were followed up and observed for both maternal
and fetal outcomes. Maternal outcomes, including abortion, anemia,
oligohydramnios, preeclampsia, and preterm delivery, were assessed. Fetal
outcomes, such as birth weight, Apgar score, hyperbilirubinemia, NICU
admission, and neonatal hypo/hyperthyroidism, were also evaluated.

The sample size was calculated based on a prevalence (p) of 14% (7). All
statistical analyses were performed using SPSS version 20 (SPSS Inc, Chicago,
IL, USA). Continuous variables were presented as mean + SD and analyzed using
the unpaired, 2-tailed Student’s ¢ test. P values equal to or less than 0.05 were
considered statistically significant.

Results

Among the 1184 pregnant women included in the present study, 149 were found
to have thyroid issues, resulting in a prevalence of thyroid disorders of 12.6%.
Subclinical hypothyroidism, overt hypothyroidism, subclinical hyperthyroidism,
and overt hyperthyroidism were observed in 6.9%, 3.2%, 1.8%, and 0.7% of
cases, respectively.


https://mlj.goums.ac.ir/browse.php?a_id=1492&sid=1&slc_lang=en&ftxt=0
https://www.ncbi.nlm.nih.gov/mesh/68007037
https://www.ncbi.nlm.nih.gov/mesh/68011247
https://www.ncbi.nlm.nih.gov/mesh/?term=Pre+-+Eclampsia
https://www.ncbi.nlm.nih.gov/mesh/68000028
https://www.ncbi.nlm.nih.gov/mesh/68001835
https://mlj.goums.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=drthivyahprabha-ATSIGN--GMMAAIL-.com&a_ordnum=1492
https://orcid.org/0000-0002-8201-8815
https://orcid.org/0000-0003-1079-2585
https://orcid.org/%200000-0003-2832-9783
https://orcid.org/
https://mlj.goums.ac.ir/article-1-1492-en.html

Maternal and fetal outcomes among antenatal women with hypothyroid disorders

The study revealed that a significant proportion of pregnant women with
thyroid disorders fell in the age group of 25-30 years (46.3%), while fewer were
in the age group of <20 years. Regarding parity among the 149 cases, 47% were
primigravida, and 53% were multigravida.

The mean values of thyrotropin in cases of subclinical hypothyroidism, overt
hypothyroidism, subclinical hyperthyroidism, and overt hyperthyroidism were
5.12, 8.9, 0.05, and 0.017 mIU/L, respectively.

The incidence of maternal complications among the cases of hypothyroidism
is described in Figure 1. The incidence of fetal complications among the
hypothyroid cases included low birth weight (20.8%), hyperbilirubinemia
(9.1%), and NICU admissions (13.3%), as shown in Figure 2.
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Figure 1. Maternal complications among 120 cases of hypothyroidism
Abbreviations: PPH, Post-Partum Haemorrhage; GDM, Gestational Diabetes Mellitus;
LSCS, Lower Segment Cesarean Section.
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Figure 2. Fetal complications among 120 cases of hypothyroidism
Abbreviation: NICU, neonatal intensive care unit.

A comparison between the parity of newly detected cases of hypothyroidism
and known cases of hypothyroidism revealed no statistical significance between
both groups. Furthermore, various complications between newly detected cases
of hypothyroidism and known cases of hypothyroidism were compared, and there
was no statistical significance between the 2 groups, as demonstrated in Table 1.

Table 1. Various outcomes in newly detected and known cases of hypothyroidism

(n=120)

Outcome Newly de(i/enc)ted cases Kno\z’z )cases T(():Zl) P-value
Preeclampsia 11 5 16 |0.2156
Preterm delivery 4 2 06 ] 0.6925
Abortion 2 1 03 ]0.7523
Postpartum hemorrhage 3 09 | 0.6031
Oligohydramnios 13 6 19 10.3120
Gestational diabetes mellitus 4 2 06 ] 0.3956
A i 3 2 05 ]0.4125

Low birth weight 11 14 25 10.3526
Hyperbilirubinemia 7 4 11 | 0.4932
NICU admission 11 5 16 | 0.4986

Abbreviation: NICU, neonatal intensive care unit.
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Discussion

The prevalence of thyroid disorders during pregnancy and the associated
maternal and fetal complications can vary widely in different regions, influenced
by various factors. In the present study, the prevalence of thyroid disorders was
found to be 12.6%, which is consistent with the findings of studies conducted by
Weiwei Wang et al (10.2%) (8), Ajamni et al (13.25%) (9), and Taghavi et al
(14.6%) (10). However, the prevalence was lower in the study by Thanuja et al
(5%) (11) and higher in the study by Rajput (26.5%) (12).

Regarding subclinical hypothyroidism, the prevalence in the current study was
6.5%, which is consistent with studies by Sahu et al (6.47%) (13), Weiwei Wang
et al (7.2%) (8), Taghavi et al (7.4%) (10), and Sapna C Shah et al. (5.3%) (14).
However, it was lower in the study by Thanuja et al (0.7%) (11) and higher in
studies by Dinesh et al (13.5%) (15), Murthy et al (16.11%) (16), Singh et al
(18%) (17), and Rajput et al (21.5%) (12).

The prevalence of overt hypothyroidism in the current study was 3.2%,
which is consistent with studies by Taghavi et al (2.4%) (10), Bandela et al
(2.87%) (18), and Ajmani et al (3%) (9). However, it was lower in studies by
Weiwei Wang et al (0.3%) (8) and Dinesh (0.7%) (15) and slightly higher in
studies by Sahu et al (4.58%) (13) and Singh et al (4.5%) (17).

In India, the prevalence of hypothyroidism during pregnancy is significantly
higher compared with Western countries. The data from Western countries
indicate that the prevalence of subclinical hypothyroidism is estimated to be
2.5%, while overt hypothyroidism is estimated to be 0.3%-0.5% during
pregnancy. The prevalence of hypothyroidism during pregnancy varies
significantly across different geographical regions. Due to the ongoing issue of
iodine deficiency in many parts of the country, the prevalence of hypothyroidism
during pregnancy shows significant variation among different states in India.
Hashimoto thyroiditis is the most common cause of hypothyroidism in iodine-
sufficient areas. The major causes of thyroid disorders among pregnant women
are poverty, insufficient iodine supplementation, and fluorinated water. The
micronutrient deficiency (such as selenium and iron deficiency) and the presence
of goitrogens in diet (19) may cause hypothyroidism and goiter. In submountain
areas ranging from Kashmir to northeast India, there is an observed increased
prevalence of hypothyroidism (20). This can be attributed to the geochemical
nature of the region, which is characterized by deficiencies in iodine and
micronutrients. Geological factors, such as glaciations, high rainfall, and floods,
can contribute to a decrease in the iodine content found in the soil and water
sources. Serum thyrotropin and free T4 are the best tests to screen and diagnose
hypothyroidism during pregnancy. The prevalence of overt or subclinical
hypothyroidism in pregnancy is influenced by higher thyrotropin cutoff levels.
During the early stages of gestation, the serum human chorionic gonadotropin
(hCQG) levels are at their peak. This hormone has a stimulating effect on the
thyroid gland, leading to the lowest levels of serum thyrotropin during the first
trimester of pregnancy. The American Thyroid Association recommends the use
of trimester-specific reference ranges for serum thyrotropin during pregnancy.
Additionally, it is recommended to consider the optimal iodine intake defined for
the population. Thyroid diseases are commonly prevalent in women of
childbearing age group for this reason. Untreated thyroid disorders during
pregnancy have adverse effects on fetal and maternal well-being. Maintaining
precise normal thyroid hormone levels in hypothyroid mothers during gestation
can be challenging due to fluctuations that occur in the metabolism of T4 during
pregnancy (21). The adverse pregnancy outcome may be improved by T4
replacement (22). Pregnancy causes increased thyroid gland vascularity,
increased renal iodide clearance, and iodide losses to the fetus. Fluctuation in
thyroxine metabolism that occurs during pregnancy may further impair maternal-
fetal transfer of thyroxine despite apparently optimal thyroid status. The
comparison of the incidence of complications in pregnant women having
hypothyroidism is shown in Table 2.

In the current study, preeclampsia in hypothyroid patients was observed in
13.3% of cases, similar to studies by Leung et al (13.3%) (23), Ozdemir et al
(14.5%) (24), Sahu et al (9.8%) (13), Taghavi et al (2.7%) (10), and Ajmani et al
(22.3%) (15). The beta-adrenergic response is increased by thyroid hormones, as
they increase the number of beta-adrenoceptors with an opposite action on alpha-
adrenergic receptors. However, the density of alpha-1 adrenoceptors is increased,
and beta-adrenoceptors are reduced on vascular beds in the hypothyroid state.
Hence, the increased action of alpha-adrenoceptors mainly involves smooth
muscle cell contraction, causing vasoconstriction in the blood vessel.

The significant increase in miscarriages, premature deliveries, gestational
diabetes, postpartum thyroiditis, and permanent hypothyroidism (25,26) can be
attributed to the presence of thyroid peroxidase antibodies (TPO-ABs) or
thyroglobulin during pregnancy. In the present study, the abortion rate was 2.5%,
which is consistent with the findings of Tanuja et al (1.7%) (11).

In the present study, anemia among hypothyroid patients was observed at a
rate of 4.1%, which is consistent with the results of Pavanaganga et al (5.08%)
(27). Additionally, the incidence of oligohydramnios among hypothyroid patients
was 15.8%, while Pavanaganga et al reported a rate of 8.35%.

Regarding preterm labor, our study found it to occur in 5% of hypothyroid
patients, which is consistent with the findings of Sahu et al (4.75%) (13) and
Ajmani et al (5.8%) (9). In the present study, Post-partum Haemorrhage (PPH)
was 7.5% in subclinical hypothyroid patients, while in the study by Mohammed
et al., it was 6% (28). In our study, primary lower segment cesarean section
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(LSCS) was observed at a rate of 26.6% in hypothyroid patients, which is

consistent with the results of Georgel et al (20%) (29). It might be commonly
happening due to the fetal distress.

Table 2. Comparison of the incidence of complications in pregnant women having

hypothyroidism
Complications of .
hypothyroidism In the present study Other studies
Leung et al (13.3%) (23)
Ozdemir et al (14.5%) (24)
Preeclampsia 133 % Sahu et al (9.8%) (13)
Taghavi et al (2.7%) (10)
Ajmani et al (22.3%) (9)
Leung et al (9%) (23)
. Sahu et al (10.3%) (13)
0,
Preterm delivery 5% Taghavi et al (2.7%) (10)
Ajmani et al (5.8%) (9)
Abortion 2.5% Ajmani et al (2.39%) (9)
PPH 750, Al:?lovi(fh etal (19%) (31)
Ajmani et al (16.6%) (9)
. . Pavanaganga et al (8.3%) (27)
0,
Oligohydramnios 15.8% Sreelatha et al (16.7%) (32)
Gestational diabetes mellitus 5% Pavaganga et al (6.4%) (27)
Lower segment cesarean 26.6% Georgel et al (20%) (29)
section o Sangita et al (16.6%) (15)
. Pavanaganga et al (5.08%) (37)
0,
Anaemia 41% Sangita ot al (14.1%) (15)
. : Hareesh et al (16.32%) (33)
Low birth ht 9
oW birth weig 20.8% Sangita ct al (25%) (15)
Hyperbilirubinemia 9.1% George et al (8%) (29)
NICU admission 13.3% Mahadik et al (42.1%) (30)

Abbreviations: PPH, Post-Partum Haemorrhage ; NICU, neonatal intensive care unit.

In the present study, gestational diabetes mellitus (GDM) was observed in
5% of hypothyroid patients, which is consistent with the results of Pavanaganga
et al (6.4%) (27). The increased incidence of preeclampsia, premature delivery,
postpartum depression, and hemorrhages can be attributed to the maturation
process of the placental. These complications tend to occur in cases of severe
hypothyroidism but have also been reported in cases of subclinical
hypothyroidism (25).

In the present study, the rate of preterm delivery among hypothyroid patients
was 5%, which is consistent with the findings of Sahu et al (4.7%) (13) but differs
from the study conducted by Leung et al (9%) (23). Tissue factor production,
triggered by aberrant vascular endothelial growth factor and inflammatory
cytokine release, plays a role in promoting thrombosis.

Furthermore, shallow extra villous trophoblast (EVT) invasion may lead to
placental ischemia and hemorrhage, resulting in local thrombin generation that
mediates degradation. The uteroplacental interface is susceptible to both
thrombosis and hemorrhage, especially in cases of structurally defective
placentation. These factors might explain the observation of reduced neonatal
birth weight in offspring born to mothers with inadequately controlled thyroid
function, either at initial presentation or during the third trimester.

In the present study, the incidence of low birth weight in hypothyroid patients
was 20.8%, which is inconsistent with the findings of Ajmani et al (12.11%) (9).
Low birth weight in our study was mostly attributed to maternal pregnancy-
induced hypertension (PIH), leading to intrauterine growth retardation and
subsequently low birth weight. Hyperbilirubinemia in  subclinical
hypothyroidism was observed in 9.4% of cases in our study, which is consistent
with studies by Georgel et al (8%) (29) and Leung et al (9%) (23). Additionally,
in our study, NICU admission in subclinical hypothyroid patients was 14.6%,
which is inconsistent with the findings of Mahadik et al (42.1%) (30).

To maintain serum thyrotropin within the trimester-specific target range, all
women with overt and subclinical hypothyroidism should receive treatment
during pregnancy, regardless of TPO-AB positivity with Levothyroxine (LT4).
Recommendations suggest monitoring serum thyrotropin levels every 4 weeks
during pregnancy to make necessary dose adjustments. The recommended
therapy is oral LT4, which should be administered on an empty stomach (at least
45 minutes before consuming food, beverages, or other medications).

Immediately after delivery, the requirement of thyroxine drops. Women who
were already taking thyroxine before pregnancy should return to their pre-
pregnancy dosage, while those who initiated thyroxine treatment during
pregnancy should reduce their dose to half of what they were taking just before
delivery. For women who began thyroxine treatment during pregnancy for
subclinical hypothyroidism, the medication can be discontinued after delivery.
Thyroid balance should be reassessed 6 weeks postpartum, and a decision
regarding continued treatment should be made accordingly.

Serum T3 and T4 levels rise within 30 minutes after delivery and remain
elevated for up to 5 days due to thyrotropin elevation caused by the stress of
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delivery. Therefore, newborn screening should be conducted using cord blood
immediately after delivery or within 5 days following delivery.

Limitations

This study has some limitations, including the omission of TPO-AB analysis in
antenatal women and the lack of neonatal cord blood thyrotropin analysis, which
may have implications. Future studies could consider including these variables
for a more comprehensive understanding.

Conclusion

The present study revealed a high prevalence (12.6%) of thyroid disorders in
pregnancy, with hypothyroidism being particularly prominent at 10.1%.
Subclinical hypothyroidism was observed in 6.9% of cases, while overt
hypothyroidism was observed in 3.2% of cases. Thyroxine is crucial for the brain
development, growth, and lung maturation of the fetus; therefore, it is imperative
to provide adequate replacement therapy to maintain thyrotropin within
trimester-specific reference ranges. Thyroid testing should ideally be conducted
prenatally or at the first booking to prevent miscarriages. Early and effective
treatment of thyroid disorders is essential for ensuring a safe pregnancy with
minimal maternal and fetal complications. Hence, universal screening for thyroid
dysfunction in preconception and pregnant women is mandatory, especially in a
country like India, where there is a high prevalence of undiagnosed thyroid
disorders due to the asymptomatic nature of the condition in its early stages.
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