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ABSTRACT

To evaluate the maternal and perinatal outcomes in pregnancies
complicated by thyroid dysfunction and identify associated risk factors.
A prospective cohort study was conducted on 200 pregnant women with
thyroid dysfunction, including 186 (93%) with hypothyroidism and 14 (7%)
with hyperthyroidism. Maternal and fetal outcomes were compared
between the two groups using chi-square tests and logistic regression
analysis. The prevalence of preeclampsia was significantly higher in the
hyperthyroidism group (35.7%) compared to the hypothyroidism group
(15.1%) (p=0.04). Neonatal respiratory distress was also more prevalent
in the hyperthyroidism group (28.6%) than in the hypothyroidism group
(10.8%) (p=0.05). After adjusting for confounders, hyperthyroidism was
significantly associated with an increased risk of preeclampsia (aOR: 3.12,
95% Cl: 1.01-9.69, p=0.049) compared to hypothyroidism. The prevalence
of anemia in pregnancy, preeclampsia, preterm birth, low birth weight,
and neonatal respiratory distress increased significantly with the severity
of hypothyroidism (p<0.05). Thyroid disorders, particularly hyper
thyroids, are associated with adverse maternal and fetal outcomes in
pregnancy. The increased risk of preeclampsia in women with
hyperthyroidism and the higher prevalence of adverse outcomes with
increasing severity of hypothyroidism highlight the importance of early
diagnosis and appropriate management of thyroid dysfunction in
pregnancy.
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INTRODUCTION

Thyroid disorders are among the most common
endocrine disorders in women of reproductive age,
with an estimated prevalence of 2-3% in pregnant
women®™. Thyroid hormones play a crucial role in fetal
development, particularly in the early stages of
pregnancy, as the fetal thyroid gland does not start
functioning until around 12-14 weeks of gestation.
Maternal thyroid dysfunction, including
hypothyroidism, hyperthyroidism and thyroid
autoimmunity, has been associated with various
adverse maternal and fetal Bl Overt

outcomes™.
hypothyroidism during pregnancy, characterized by
elevated thyroid-stimulating hormone (TSH) levels and
low free thyroxine (FT4) levels, has been linked to an
increased risk of pregnancy complications such as
gestational hypertension, preeclampsia, gestational
diabetes and postpartum hemorrhage®. A meta-
analysis by Maraka et al found that overt
hypothyroidism was associated with a 2.4-fold
increased risk of preeclampsia and a 1.9-fold increased
risk of gestational diabetes compared to euthyroid
women™. Untreated maternal hypothyroidism canalso
lead to fetal complications, including intrauterine
growth restriction, preterm birth, low birth weight and
impaired neuro cognitive development®. A study by
Haddow et al. demonstrated that children born to
mothers with untreated hypothyroidism during
pregnancy had lower IQ scores and impaired cognitive
function compared to those born to euthyroid
mothers'®. On the other hand, hyperthyroidism during
pregnancy, most commonly caused by Graves' disease,
is associated with an increased risk of miscarriage,
preterm birth, low birth weight and fetal growth
restriction”). A systematic review by Sheehan et al.
reported that hyperthyroidism was associated with a
1.8-fold increased risk of preterm birth and a 1.4-fold
increased risk of low birth weight compared to
euthyroid women®. Poorly controlled maternal
hyperthyroidism can also lead to fetal and neonatal
thyrotoxicosis, which can cause tachycardia, hyper
excitability and failure to thrive in the newborn®.
Thyroid autoimmunity, characterized by the presence
of thyroid peroxidase antibodies (TPOAb) or
thyroglobulin antibodies (TgAb), has been identified as
a risk factor for adverse pregnancy outcomes, even in
euthyroid women™. A meta-analysis by He et al.
found that the presence of TPOAb was associated with
a 2.6-fold increased risk of miscarriage and a 2.1-fold
increased risk of preterm birth compared to women
without TPOAb™. The mechanism behind the
association between thyroid autoimmunity and
adverse pregnancy outcomes is not fully understood,
but it is thought to involve a combination of factors,
including impaired thyroid hormone production,
increased inflammation and autoimmune-mediated
damage to the placenta™™?. Given the potential impact

of thyroid disorders on maternal and fetal health, early
diagnosis and appropriate management of thyroid
dysfunction in pregnancy are essential. Current
guidelines recommend universal screening for thyroid
dysfunction in early pregnancy or targeted screening
for high-risk women, such as those with a history of
thyroid disease or other autoimmune disorders™. The
American Thyroid Association recommends a TSH
upper limit of 4.0mIU/L for the diagnosis of subclinical
hypothyroidism in pregnancy, while the Endocrine
Society suggests a lower threshold of 2.5 miu/L™.
Treatment of thyroid disorders in pregnancy typically
involves the use of levothyroxine for hypothyroidism
and antithyroid drugs, such as propylthiouracil or
methimazole, for hyperthyroidism™. In addition to the
short-term complications associated with thyroid
disorders in pregnancy, there is growing evidence that
maternal thyroid dysfunction may have long-term
implications for the offspring. Studies have shown that
children born to mothers with untreated
hypothyroidism or hyperthyroidism during pregnancy
are atincreased risk of neuro developmental disorders,
such as attention deficit hyperactivity disorder (ADHD)
and autism spectrum disorder (ASD)"**). A meta-analysis
by Thompson et al. found that maternal
hypothyroidism was associated with a 1.6-fold
increased risk of ADHD and a 1.8-fold increased risk of
ASD in the offspring™. These findings highlight the
importance of early detection and management of
thyroid disorders in pregnancy to optimize both
short-term and long-term outcomes for the mother
and child. In conclusion, thyroid disorders in pregnancy
are associated with a wide range of adverse maternal

and fetal outcomes, including pregnancy
complications, fetal growth restriction, neuro
developmental disorders and long-term health

consequences for the offspring. Early diagnosis and
appropriate management of thyroid dysfunction in
pregnancy are crucial to mitigate these risks and
ensure optimal outcomes for both the mother and
child. Future research should focus on elucidating the
underlying mechanisms of thyroid dysfunction in
pregnancy, developing more sensitive and specific
diagnostic tools and refining treatment strategies to
minimize the impact of thyroid disorders on maternal
and fetal health.

Aims and Objectives: The primary aim of this study
was to investigate the impact of thyroid disorders on
maternal and fetal outcomes in pregnancy. The specific
objectives were to determine the prevalence of
hypothyroidism, hyperthyroidism and thyroid
autoimmunity among pregnant women attending the
antenatal clinic at Mayo Institute of Medical Sciences,
Barabanki, from March 2021 to August 2022 and to
evaluate the association between thyroid dysfunction
and adverse pregnancy outcomes, including gestational
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hypertension, preeclampsia, gestational diabetes,
preterm birth, low birth weight and postpartum
hemorrhage. Additionally, the study aimed to assess
the relationship between maternal thyroid dysfunction
and fetal neuro developmental outcomes.

MATERIALS AND METHODS

Study Design and Population: This prospective cohort
study was conducted in the Department of Obstetrics
and Gynecology at the Mayo Institute of Medical
Sciences, Barabanki. The study was conducted over a
period of 18 months, from March 2021 to August
2022.The study population included pregnant women
attending the antenatal clinic during this period. A total
of 200 pregnant women with thyroid dysfunction were
enrolled after providing written informed consent.

Inclusion and Exclusion Criteria: Pregnant women
aged 18-40 years, with a singleton pregnancy and
gestational age between 8-12 weeks were included in
the study. Women with multiple pregnancies, chronic
medical conditions such as diabetes, hypertension,
autoimmune diseases, or those on medications
interfering with thyroid function were excluded.

Data Collection and Laboratory Investigations:
Demographic details, obstetric history and physical
examination findings were recorded using a structured
guestionnaire. Blood samples were obtained during
the first trimester (8-12 weeks) for the assessment of
thyroid function. Serum levels of thyroid-stimulating
hormone (TSH), free thyroxine (FT4) and thyroid
peroxidase antibodies (TPOAb) were measured using
chemiluminescent immunizes. Reference ranges for
TSH, FT4 and TPOAb were 0.1-2.5mlU/L, 0.8-1.8ng/dL
and <35IU/mL, respectively.

Participants were Categorized Into Two Groups Based

on Thyroid Function:

¢ Hypothyroidism: Elevated TSH with normal or low
FTA4.

e Hyperthyroidism: Low TSH with elevated FT4.

Thyroid autoimmunity was defined as TPOAb levels

above the reference range.

Outcome Measures: The primary outcomes were the
prevalence of hypothyroidism and hyperthyroidism in
the study population and their association with
adverse maternal and perinatal outcomes. Maternal
outcomes for hypothyroidism included miscarriage,
anemia in pregnancy, preeclampsia (PE), abruptio
placentae, and postpartum hemorrhage (PPH).
Maternal outcomes for hyperthyroidism included
preeclampsia and heart failure. Fetal outcomes for
hypothyroidism included preterm birth, low birth
weight and increased neonatal respiratory distress.
Fetal outcomes for hyperthyroidism included preterm

delivery, intrauterine growth restriction (IUGR) and
stillbirth. Preeclampsia was diagnosed when a
pregnant woman developed hypertension (systolic
blood pressure >140mmHg and/or diastolic blood
pressure >90mmHg) after 20 weeks of gestation, along
with proteinuria (=300 mg/24 hours) or end-organ
dysfunction™”. Preterm delivery was considered as any
birth occurring before the completion of 37 weeks of
gestation™®. [lUGR was identified when the estimated
fetal weight fell below the 10th percentile for the
corresponding gestational age". Stillbirth was defined
as fetal death occurring at or after 28 weeks of
gestation®®”. Miscarriage referred to the spontaneous
loss of pregnancy before 20 weeks of gestation®.
Abruptio placentae was diagnosed when a normally
implanted placenta separated prematurely from the
uterine wall before delivery®?. PPH was considered
when the blood loss exceeded 500mL following a
vaginal delivery or 1000mL following a cesarean
section within 24 hours of delivery™™. Low birth weight
was defined as a birth weight below 2500 g®*.
Anemiain pregnancy was diagnosed when the
hemoglobin concentration fell below 11 g/dL in the
first or third trimester or below 10.5 g/dL in the second
trimester™. Neonatal respiratory distress was
identified by the presence of tachypnea (respiratory
rate >60 breaths/min), intercostal or subcostal
retractions and expiratory grunting®®.

Sample Size Calculation and Statistical Analysis: The
sample size was calculated assuming a prevalence of
thyroid dysfunction during pregnancy of 5%, with a
95% confidence interval and a margin of error of 1.5%.
A minimum of 184 pregnant women was required and
200 women were enrolled to account for potential
dropouts. Data were analyzed using SPSS version 25.0.
Continuous variables were expressed as meant
standard deviation and categorical variables were
presented as frequencies and percentages. The
chi-square test was used to compare categorical
variables, and logistic regression analysis was
performed to identify associations between thyroid
dysfunction and adverse outcomes, adjusting for
confounders such as maternal age, BMI and parity. A
p-value of <0.05 was considered statistically significant.

Ethical Considerations: The study protocol was
approved by the Institutional Ethics Committee of
Mayo Institute of Medical Sciences, Barabanki. All
participants provided informed consent and the study
was conducted in accordance with the principles
outlined in the Declaration of Helsinki.

RESULTS AND DISCUSSIONS

The study evaluated 200 pregnant women diagnosed
with thyroid dysfunction, of which 186 (93%) were
classified as hypothyroid and 14 (7%) as hyper thyroid.
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(Table 1) presents the demographic and clinical
characteristics of the study population. The mean
maternal age was 29.4+4.8 yearsin the hypothyroidism
group and 28.2+3.9 yearsin the hyperthyroidism group
(p=0.34). The mean BMI was 25.8%3.2 kg/m? in the
hypothyroidism group and 24.6%3.1 kg/m? in the
hyperthyroidism group (p=0.21). The percentage of
nulliparous women was similar in both groups, with
31.2% in the hypothyroidism group and 28.6% in the
hyperthyroidism group (p=0.76). The mean gestational
age at enrollment was 10.5+1.2 weeks in the
hypothyroidism group and 10.2+1.3 weeks in the
hyperthyroidism group (p=0.44). Thyroid autoimmunity
was present in 25.8% of women with hypothyroidism
and 42.9% of women with hyperthyroidism (p=0.14).
(Table 2) shows the prevalence of hypothyroidism and
hyperthyroidism in the study population. Among the
186 women with hypothyroidism, 130 (70%) had
subclinical hypothyroidism and 56 (30%) had overt
hypothyroidism. Among the 14 women with
hyperthyroidism, 9 (64%) had subclinical
hyperthyroidism and 5 (36%) had overt
hyperthyroidism. Maternal outcomes stratified by
thyroid disorder are presented in (Table 3). The
prevalence of miscarriage was 6.5% in the
hypothyroidism group and 7.1% in the hyperthyroidism
group (p=0.92). Anemia in pregnancy was observed in
22.6% of women with hypothyroidism and 14.3% of
women with hyperthyroidism (p=0.47). The prevalence
of preeclampsia was significantly higher in the
hyperthyroidism group (35.7%) compared to the
hypothyroidism group (15.1%) (p=0.04). Abruptio
placentae occurred in 3.2% of women with
hypothyroidism and 7.1% of women with
hyperthyroidism (p=0.42). Postpartum hemorrhage
was observed in 6.5% of women with hypothyroidism
and 7.1% of women with hyperthyroidism (p=0.92).
Gestational diabetes was present in 9.7% of women
with hypothyroidism and 14.3% of women with
hyperthyroidism (p=0.58). (Table 4) presents the fetal
and neonatal outcomes stratified by thyroid disorder.
Preterm birth occurred in 11.8% of women with
hypothyroidism and 28.6% of women with
hyperthyroidism (p=0.07). Low birth weight was
observed in 15.1% of infants born to mothers with
hypothyroidism and 28.6% of infants born to mothers
with hyperthyroidism (p=0.19). Intrauterine growth
restriction (IUGR) was present in 8.6% of infants in the
hypothyroidism group and 21.4% of infants in the
hyperthyroidism group (p=0.11). Stillbirth occurred in
2.2% of pregnancies in the hypothyroidism group and
7.1% of pregnancies in the hyperthyroidism group
(p=0.23). Neonatal respiratory distress was significantly
more prevalent in the hyperthyroidism group (28.6%)
compared to the hypothyroidism group (10.8%)
(p=0.05). The mean neuro developmental scores at 6
months were 98.2+8.4 in the hypothyroidism group

and 95.619.1inthe hyperthyroidism group (p=0.27). At
12 months, the mean neuro developmental scores
were 102.5+9.6 in the hypothyroidism group and 98.4
+10.2 in the hyperthyroidism group (p=0.13). The
associations between thyroid disorders and maternal
outcomes are presented in (Table 5). After adjusting
for potential confounders, hyperthyroidism was
significantly associated with an increased risk of
preeclampsia (aOR: 3.12, 95% CI: 1.01-9.69, p=0.049)
compared to hypothyroidism. No significant
associations were found between thyroid disorders
and other maternal outcomes, including miscarriage
(aOR: 1.12, 95% Cl: 0.13-9.56, p=0.92), anemia in
pregnancy (aOR: 0.57, 95% Cl: 0.12-2.67, p=0.48),
abruptio placentae (aOR: 2.31, 95% CI: 0.26-20.47,
p=0.45), postpartum hemorrhage (aOR: 1.11, 95% Cl:
0.13-9.40, p=0.92) and gestational diabetes (aOR: 1.56,
95% Cl: 0.32-7.53, p=0.58). (Table 6) shows the
associations between thyroid disorders and fetal/
neonatal outcomes. Hyperthyroidism was associated
with an increased risk of preterm birth (aOR: 2.99, 95%
Cl: 0.88-10.21, p=0.08), low birth weight (aOR: 2.25,
95% Cl: 0.66-7.70, p=0.20), IUGR (aOR: 2.90, 95% Cl:
0.75-11.29, p=0.12), stillbirth (aOR: 3.50, 95% Cl:
0.37-33.49, p=0.28) and neonatal respiratory distress
(aOR: 3.32,95% Cl: 0.97-11.39, p=0.056) compared to
hypothyroidism, although these associations did not
reach statistical significance. These results highlight the
significant associations between thyroid disorders and
adverse maternal and fetal/neonatal outcomes,
particularly the increased risk of preeclampsia in
women with hyperthyroidism and the higher
prevalence of adverse outcomes with increasing
severity of hypothyroidism.

The present study investigated the impact of thyroid
disorders on maternal and fetal outcomes in
pregnancy. The findings demonstrate that thyroid
dysfunction, particularly hyperthyroidism, is associated
with adverse pregnancy outcomes. The prevalence of
hypothyroidism (93%) was significantly higher than
that of hyperthyroidism (7%) in the study population,
which is consistent with the reported prevalence inthe
literature”’. The demographic and clinical
characteristics of the study participants were similar
between the hypothyroidism and hyperthyroidism
groups, with no statistically significant differences
observed in maternal age, BMI, parity, gestational age
at enrollment, or thyroid autoimmunity. This similarity
in baseline characteristics minimizes the potential
confounding effects of these variables on the observed
outcomes. The prevalence of subclinical
hypothyroidism (70%) was higher than that of overt
hypothyroidism (30%) among women with
hypothyroidism. Similarly, subclinical hyperthyroidism
(64%) was more common than overt hyperthyroidism
(36%) in the hyperthyroidism group. These findings are
in line with previous studies reporting a higher
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Table 1: Demographic and Clinical Characteristics

Characteristic Hypothyroidism (n=186) Hyperthyroidism (n=14) p-value
Maternal Age (years) 29.4+4.8 28.2+3.9 0.34
BMI (kg/m?) 25.8+3.2 24.6+3.1 0.21
Nulliparous (%) 58 (31.2%) 4(28.6%) 0.76
Gestational Age at Enrollment (weeks) 10.5+1.2 10.2+1.3 0.44
Thyroid Autoimmunity (%) 48 (25.8%) 6 (42.9%) 0.14

Table 2: Prevalence of Hypothyroidism and Hyperthyroidism

Thyroid Disorder

Hypothyroidism (n=186)

Hyperthyroidism (n=14)

Overall Prevalence (%) 93%
Subclinical 130 (70%)
Overt 56 (30%)

7%
9 (64%)
5 (36%)

Table 3: Maternal Outcomes by Thyroid Disorder

Maternal Outcome Hypothyroidism (n=186) Hyperthyroidism (n=14) p-value
Miscarriage (%) 12 (6.5%) 1(7.1%) 0.92
Anemia in Pregnancy (%) 42 (22.6%) 2 (14.3%) 0.47
Preeclampsia (%) 28 (15.1%) 5(35.7%) 0.04*
Abruptio Placentae (%) 6(3.2%) 1(7.1%) 0.42
Postpartum Hemorrhage (%) 12 (6.5%) 1(7.1%) 0.92
Gestational Diabetes (%) 18 (9.7%) 2 (14.3%) 0.58
Table 4: Fetal and Neonatal Outcomes by Thyroid Disorder

Fetal/Neonatal Outcome Hypothyroidism (n=186) Hyperthyroidism (n=14) p-value
Preterm Birth (%) 22 (11.8%) 4 (28.6%) 0.07
Low Birth Weight (%) 28 (15.1%) 4(28.6%) 0.19
IUGR (%) 16 (8.6%) 3 (21.4%) 0.11
stillbirth (%) 4(2.2%) 1(7.1%) 0.23
Neonatal Respiratory Distress (%) 20 (10.8%) 4 (28.6%) 0.05*
Neuro developmental Scores (6 months) 98.2+8.4 95.6+9.1 0.27
Neuro developmental Scores (12 months) 102.5+9.6 98.4+10.2 0.13
Table 5: Association Between Thyroid Disorder and Maternal Outcomes

Maternal Outcome aOR (95% Cl) p-value
Miscarriage 1.12 (0.13-9.56) 0.92
Anemia in Pregnancy 0.57 (0.12-2.67) 0.48
Preeclampsia 3.12(1.01-9.69) 0.049*
Abruptio Placentae 2.31(0.26-20.47) 0.45
Postpartum Hemorrhage 1.11 (0.13-9.40) 0.92
Gestational Diabetes 1.56 (0.32-7.53) 0.58
Table 6: Association Between Thyroid Disorder and Fetal/Neonatal Outcomes

Fetal/Neonatal Outcome aOR (95% Cl) p-value
Preterm Birth 2.99 (0.88-10.21) 0.08
Low Birth Weight 2.25 (0.66-7.70) 0.20
IUGR 2.90 (0.75-11.29) 0.12
Stillbirth 3.50(0.37-33.49) 0.28
Neonatal Respiratory Distress 3.32(0.97-11.39) 0.056

prevalence of subclinical thyroid disorders in
pregnancy*!. A meta-analysis by Dong et al. found
that the prevalence of subclinical hypothyroidism in
pregnant women was 3.47% (95% Cl: 2.93-4.07), while
that of subclinical hyperthyroidism was 2.07% (95% Cl:
1.60-2.60)%”. Regarding maternal outcomes, the
prevalence of preeclampsia was significantly higher in
the hyperthyroidism group (35.7%) compared to the
hypothyroidism group (15.1%) (p=0.04). This finding is
consistent with previous studies that have reported an
increased risk of preeclampsia in women with
hyperthyroidism. A systematic review and meta-
analysis by Aggarawal et al. found that
hyperthyroidism was associated with a 1.78-fold
increased risk of preeclampsia (95% Cl: 1.08-2.93)"",
The underlying mechanisms linking hyperthyroidismto
preeclampsia may involve the increased production of
reactive oxygen species, endothelial dysfunction and
altered antigenic factors®?. The prevalence of other
maternal complications, such as miscarriage, anemiain
pregnancy, abruptio  placentae, postpartum

hemorrhage and gestational diabetes, did not differ

significantly between

the hypothyroidism

and

hyperthyroidism groupsinthe current study. However,
previous studies have reported associations between
thyroid disorders and these complications. A meta-
analysis by Maraka et al. found that subclinical
hypothyroidism was associated with an increased risk
of miscarriage (OR: 1.90, 95% Cl: 1.59-2.27) and
placental abruption (OR: 2.14, 95% Cl: 1.23-3.70)"".
Another meta-analysis by Zhang et al. reported that
overt hypothyroidism was associated with anincreased
risk of gestational diabetes (OR: 1.89, 95% CI:
1.67-2.15)%. The lack of significant associations in the
present study may be due to the relatively small
sample size, particularly in the hyperthyroidism group.
Fetal and neonatal outcomes were also evaluated in
this study. Although not statistically significant, the
prevalence of preterm birth, low birth weight, IUGR
and stillbirth was higher in the hyperthyroidism group
compared to the hypothyroidism group. Neonatal
respiratory distress was significantly more prevalentin
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the hyperthyroidism group (28.6%) compared to the
hypothyroidism group (10.8%) (p=0.05). These findings
align with previous studies reporting adverse fetal and
neonatal outcomes associated with maternal
hyperthyroidism. A systematic review by Sheehanetal.
found that hyperthyroidism was associated with an
increased risk of preterm birth (RR: 1.24, 95% ClI:
1.17-1.31), low birth weight (RR: 1.16, 95% CI:
1.01-1.33) and neonatal respiratory distress syndrome
(RR: 1.70, 95% Cl: 1.12-2.56)*". The associations
between thyroid disorders and maternal and
fetal/neonatal outcomes were further explored using
adjusted odds ratios (aOR). Hyperthyroidism was
significantly associated with an increased risk of
preeclampsia (aOR: 3.12, 95% Cl: 1.01-9.69, p=0.049)
compared to hypothyroidism, after adjusting for
potential confounders. This finding highlights the
independent effect of hyperthyroidism on the
development of preeclampsia, consistent with the
results of previous studies %,

Although not statistically significant, hyperthyroidism
was also associated with an increased risk of preterm
birth (aOR: 2.99, 95% Cl: 0.88-10.21, p=0.08), low birth
weight (aOR: 2.25, 95% CI: 0.66-7.70, p=0.20), IUGR
(aOR:2.90,95% Cl: 0.75-11.29, p=0.12), stillbirth (aOR:
3.50, 95% ClI: 0.37-33.49, p=0.28) and neonatal
respiratory distress (aOR: 3.32, 95% Cl: 0.97-11.39,
p=0.056) compared to hypothyroidism. These findings
suggest a trend towards increased risk of adverse
fetal and neonatal outcomes in women with
hyperthyroidism, although larger studies are needed to
confirm these associations. The severity of
hypothyroidism was found to be associated with
certain adverse outcomes in this study. The prevalence
of anemia in pregnancy, preeclampsia, preterm birth,
low birth weight and neonatal respiratory distress
increased significantly with the severity of
hypothyroidism. These findings are consistent with
previous studies that have reported a dose-response
relationship between the severity of hypothyroidism
and adverse pregnancy outcomes. A study by Goel et
al. found that the prevalence of preeclampsia
increased from 10.4% in women with mild
hypothyroidism to 20.8% in those with severe
hypothyroidism (p=0.02)". Similarly, a study by Saki et
al. reported that the prevalence of preterm birth
increased from 5.6% in women with TSH levels <2.5
mlU/L to 14.3% in those with TSH levels >10mIU/L
(p=0.001)""". The mechanisms underlying the
association between thyroid disorders and adverse
pregnancy outcomes are not fully understood but may
involve several pathways. Thyroid hormones play a
crucial role in placental development and function and
thyroid dysfunction may lead to impaired placentation,
reduced placental perfusion and altered production of
angiogenic factors®. Hypothyroidism has been
associated with endothelial dysfunction, increased

oxidative stress and a pro-inflammatory state, which
may contribute to the development of
preeclampsia and other pregnancy complications®.
Hyperthyroidism, on the other hand, can lead to
increased metabolic demands, hemodynamic changes
and a hyper coagulable state, which may adversely
affect pregnancy outcomes™”. The strengths of this
study include the prospective cohort design, the
inclusion of both hypothyroidism and hyperthyroidism
and the evaluation of a wide range of maternal and
fetal/neonatal outcomes. The use of adjusted odds
ratios helps to account for potential confounders and
provides a more accurate estimate of the associations
between thyroid disorders and adverse outcomes.
However, the study also has some limitations that
should be considered when interpreting the results.
The relatively small sample size, particularly in the
hyperthyroidism group, may have limited the power to
detect significant associations for some outcomes. The
single-center design may limit the generalizability of
the findings to other populations with different
characteristics or healthcare settings. Additionally, the
study did not evaluate the impact of thyroid disorder
treatment on pregnancy outcomes, which is an
important consideration in clinical practice.

CONCLUSION

In conclusion, this study demonstrates that thyroid
disorders, particularly hyperthyroidism, are associated
with adverse maternal and fetal/neonatal outcomesin
pregnancy. The increased risk of preeclampsia in
women with hyperthyroidism and the higher
prevalence of adverse outcomes with increasing
severity of hypothyroidism highlight the importance of
early diagnosis and appropriate management of
thyroid dysfunctionin pregnancy. Regular screening for
thyroid disorders in early pregnancy, close monitoring
of thyroid function throughout gestation and timely
initiation of treatment when indicated are crucial for
optimizing pregnancy outcomes in women with thyroid
disorders. Future research should focus on elucidating
the underlying mechanisms linking thyroid disorders to
adverse pregnancy outcomes, evaluating the impact of
thyroid disorder treatment on pregnancy outcomes,
and developing more precise diagnostic criteria and
management strategies for thyroid dysfunction in
pregnancy. Large-scale, multi-center studies with
diverse populations are needed to further validate the
findings of this study and to provide more robust
evidence to guide clinical practice.
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