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Abstract

BACKGROUND: Hypothyroidism is one of the most prevalent endocrine disorders in women of childbearing age. If
it goes untreated, can seriously affect maternal and fetal outcomes.

AIM: This study aimed to assess the prevalence of hypothyroidism in infants born to hypothyroid mothers and to
analyze associated fetal complications.

SUBJECTS AND METHODS: This is a quantitative cross-sectional study conducted among pregnant mothers
at Al Qassim region, Saudi Arabia. Data of pregnant women with clinical hypothyroidism during the past 5 years
2015-2019 were obtained from visiting records of Endocrine Clinic in Qassim University. These participants were
contacted and written informed consents were obtained from the participants after a brief introduction of the study.
A comprehensive survey questionnaire was used to collect information about demographic and study variables.

RESULTS: 153 mothers were enrolled. Complications during pregnancy were detected among 47.1% of mothers.
The most common complication during pregnancy was C-section (26.8%). The prevalence of infants with
hypothyroidism was 2.6%, whereas the prevalence of newborn babies with temporary/permanent hypothyroidism
was 4.6%. Decreased activity (7.8%) and an increased in weight (5.2%) were the most common symptoms of a child
at the time of diagnosis. Statistical test revealed that complication at pregnancy was wide prevalent among mothers
who had incidence of miscarriage and with 1-3 children.

CONCLUSION: Infants with hypothyroidism were not widely prevalent in this study. Cesarean delivery, gestational

diabetes, and anemia were some of the most common maternal complications during pregnancy.

Introduction

Pregnancy increases the demand of the
maternal thyroid gland since it should adjust to the
numerous physiological transformations happening in
the body during pregnancy. The thyroid gland has to
release satisfactory amount of thyroid hormone so as
to encounter the requirements of mother as well as
fetus as up till the 12" week of gestation, the fetus
is entirely reliant on mother for its supply of thyroid
hormones [1]. The fetal thyroid gland initiates thyroid
hormones production at the end of the 1% trimester
but there is still need of a satisfactory maternal
supply of iodine [2]. However, to meet this increased
demand, the thyroid gland experiences numerous
structural as well as functional modifications, induced
by several physiological mechanisms in the mother’s
body.

Some of the functional transformations that
usually occurs during pregnancy include: (i) a rise in the
production of total triiodothyronine (T3) and thyroxine
(T4) owing to stimulatory influences of beta-human
chorionic gonadotropin (B-hCG) and human chorionic

thyrotropin, (ii) a decline in the production of thyroid-
stimulating hormone (TSH) from the anterior pituitary
gland because of the high concentration of 3-hCG
levels during the first trimester (which can elicit sub-
clinical hyperthyroidism) and (iii) a 2-3 times upsurge
in concentrations of thyroid hormone-binding globulin
(TBG). This happens because of several times increase
in the TBG half-life by estrogen-stimulated sialylation
of TBG and an increase in hepatic production of TBG.
This modification additionally augments the total serum
thyroid hormone levels as most of the thyroid hormone
(80% of T3 and 68% of T4) circulating in the blood is
bound to TBG [3], [4].

There are two types of hypothyroidism, i.e.,
overt or clinical hypothyroidism and other is subclinical
hypothyroidism. Overt hypothyroidism is elevated
serum TSH and declined FT4, or, TSH >10 mlU/L
with FT4 within the normal range. Subclinical
hypothyroidism is serum TSH above the reference
range, and FT4 within the normal range [5]. The
prevalence of overt and subclinical hypothyroidism
in pregnancy is estimated at 0.3% to 0.5% and 2%
to 3% respectively [6]. Hypothyroid symptoms may
be non-specific and similar to those experienced in
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pregnancy, such as fatigue, constipation, dry skin,
cold intolerance, and mental clouding [7]. A descriptive
cross-sectional study was conducted in Suez Canal
university hospitals of Ismailia, Egypt with an aim to
investigate the functional status of the thyroid gland
during pregnancy by means of conducting thyroid
function test (TFT). It was observed that most of the
pregnant women had normal thyroid functions, while
subclinical hypothyroidism was the most prevalent
disorderfollowed by clinical hypothyroidism and isolated
hypothyroxinemia [8]. Clinical hypothyroidism is linked
with pregnancy complications such as abortions,
pre-eclampsia, anemia, placental abnormalities,
and postpartum hemorrhage [9]. The infants born
to hypothyroid mothers may have complications for
example premature birth, low birth weight, intrauterine
growth restriction and increased neonatal respiratory
distress, congenital hypothyroidism (CH), and impaired
cognitive function [4].

A prospective observational study
Gupta et al. [10] determined the prevalence of clinical
and subclinical hypothyroidism and also explored
the fetal and maternal complications associated with
hypothyroidism. It was revealed that the prevalence of
thyroid disorder was 6.22%, subclinical hypothyroidism,
and clinical hypothyroidism being 3.77% and 2.45%,
respectively. In the subclinical group and clinical
group, the common complications were; preeclampsia
followed by preterm labor; first trimester abortions,
and oligohydramnios. Moreover, it was noticed that
subclinical hypothyroidism was more frequent and
unidentified leading to the poor obstetrical outcome and
fetal complications such as low birth weight, prematurity,
and intrauterine growth restriction. There was higher
incidence of cesarean deliveries in both groups more in
clinical hypothyroid cases.

A study Mannisté et al. [11] explored
pregnancy complications associated with common
and uncommon thyroid diseases. It was observed
that primary hypothyroidism was associated with
increased odds of maternal outcomes, for example.,
preeclampsia, superimposed preeclampsia,
gestational diabetes, preterm birth, induction,
cesarean section, and intensive care unit (ICU)
admission. latrogenic hypothyroidism was associated
with increased odds of placental abruption, breech
presentation, and cesarean section after spontaneous
labor. Therefore, screening of pregnant women is
important to avoid such complications that can even
negatively impact fetus and newborns. A retrospective
study Fallatah et al. [12] conducted in a tertiary care
hospital of Jeddah, Saudi Arabia. It was concluded
that obese pregnant women with hypothyroidism
are more prone to adverse maternal and neonatal
outcomes than normal population. It was revealed
that preterm labor, gestational diabetes mellitus
(DM), and urinary tract infections were significantly
associated with abnormal TSH levels. Moreover, the

study added that hypothyroidism during pregnancy
is associated with great maternal and neonatal risk,
such as gestational DM, preterm labor, admission to
neonatal ICU and neonatal death. Similarly, a cross-
sectional study Al Shanqeeti et al. [13] conducted in
Riyadh, Saudi Arabia revealed that the prevalence
of subclinical hypothyroidism in pregnant women
was 13%. Pregnant women who were randomly
screened using a survey were three times more
likely to have subclinical hypothyroidism compared to
pregnant women who were screened based on their
physician’s judgment.

A study Hussein [14] investigated the
prevalence of thyroid dysfunction in pregnant women
in a tertiary care hospital of Jeddah, Saudi Arabia.
The prevalence of hypothyroidism was 40.25% and
hyperthyroidism 0.6% using the cutoff TSH level based
on the guidelines of the American Thyroid Association
for the diagnosis and management of thyroid disease
during pregnancy. It was indicated that hypothyroidism
is more common in Saudi pregnant women in the
western province of Saudi Arabia. Given the negative
maternal and fetal outcomes associated with maternal
thyroid dysfunction, it is crucial to diagnose abnormal
thyroid status in early pregnancy to avoid complications
for mothers and newborns. Therefore, it is suggested
that maternal thyroid dysfunction screening shall be
done as early as possible, particularly in a country
like Saudi Arabia where there is high prevalence of
undiagnosed thyroid dysfunction.

A study conducted in ltaly reported that they
repeatedly screened infants born to hypothyroid
mothers during the 1% month of life with TFTs. It was
noted that 3 out of 129 infants were given thyroxine
therapy based on mild TSH elevation (range 10.5—
13.6 IU/L) at either 2 or 4 weeks of age. Though,
one infant did not have any detectable anti-thyroid
antibodies. Thyroxine treatment was discontinued for
all three children permanently between year 1 and 2
of life. The findings revealed that some infants born to
hypothyroid mothers tend to present with elevated TSH
levels. Therefore, all such patients shall be screened to
rule out the risk of hypothyroidism [15].

A multicenter prospective study Taha and
Alhazmi [16] conducted in Saudi Arabia has reported
that 9.3% of pregnant women were found to have
overt hypothyroidism, and 14.9% were diagnosed as
subclinical hypothyroidism, reflecting high prevalence
rate for both disorders. There was a high rate of
cesarean section for women with overt hypothyroidism
as well as for women with subclinical hypothyroidism.
Gestational DM developed in 23% of women with
overt hypothyroidism and 34.5% with subclinical
hypothyroidism. Intrauterine fetal deaths complicated
3.4% of overt hypothyroid pregnant women, a low
APGAR score at delivery was encountered in 16.1%
of neonates of overt hypothyroid mothers and 10.1% of
neonates of subclinical hypothyroid mothers. This study
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concluded that adverse fetal and maternal outcomes
and risks fetal hypothyroidism can be avoided by
screening all pregnant women during first antenatal
visit by simple TSH testing.

Study significance

Thyroid pathology further aggravates as
pregnancy proceed. Hypothyroidism can be ongoing
problem in pregnant women, or it may occur during
pregnancy. However, it is often difficult to diagnose
during pregnancy due to higher levels of thyroid
hormones as the signs and symptoms overlap in
both pregnancy and thyroid disorders. Fluctuations in
thyroid hormone have a key undesirable influence on
both mother as well as fetus. Therefore, it is important
to monitor maternal and fetal outcomes during the
pregnancy. It is also equally vital to investigate the
infants of hypothyroid mothers to diagnose and rule out
hypothyroidism and associated complications.

Complications associated with hypothyroidism
are influenced by the severity of hypothyroidism,
on how correctly and timely the therapy was begun,
on other obstetrical and extragenital disease states
associated with pregnancy. Effective management of
maternal hypothyroidism can reduce the risk of infant
hypothyroidism and other complications. Clinical
symptoms are polymorphic, frequently non-specific,
and are mostly associated to the time of incident
and severity of thyroid hormone deficiency. The
outcomes of present study will provide substantial
insight to effectively manage maternal hypothyroidism
and to avoid fetal hypothyroidism and associated

complications. However, this study concerning
hypothyroidism in pregnancy and associated
maternal and fetal complications would offer

significant contribution to contemporary knowledge.
Thus, this study aimed to assess the prevalence of
hypothyroidism in infants born to hypothyroid mothers
and to analyze the maternal and fetal outcomes of
pregnancy complicated by hypothyroidism.

Materials and Methods

This is a quantitative, cross-sectional study
design conducted in different parts of Qassim region,
Saudi Arabia by distributing research questionnaire
to hypothyroid mothers. A survey designed on google
docs were distributed to respondents via Email and
WhatsApp as convenient for respondents. Data of
pregnant women with clinical hypothyroidism during
the past 5 years 2015-2019 were obtained from visiting
records of endocrine clinic in Qassim University. These
participants were contacted and written informed
consents were obtained from after brief introduction

of the study. The sample size would be consisted of
400 hypothyroid pregnant women. Sample size was
calculated using the formula; n = z?p(1-p)\d*> with
95% confidence level and 5% margin of error where
n = sample size, z= 1.96 p = 0.5, d= 0.05. To ensure
accuracy, the sample size was raised to 400 to prevent
any lost data or non-response.

Inclusion criteria

. Pregnant woman

. Age >18 years

. Primigravida/multigravida

. Known case of hypothyroidism on treatment

. Diagnosis given by the obstetrician and

endocrinologist and the detection of the
hormonal profile through lab tests.

Exclusion criteria

. Age >45 years

. Chronic hypertension and diabetes

. Complicated obstetric history

. Those who had undergone thyroid surgery
previously

. Those who had been on lithium or amiodarone

therapy or head and neck radiotherapy.

Statistical analysis

Descriptive  statistics  were  presented
using numbers and percentages. Complication at
pregnancy was compared with the socio-demographic
characteristics and children with hypothyroidism by
using Fischer Exact test. P value of 0.05 was considered
statistically significant. The data were analyzed using
Statistical Packages for Social Sciences version 26
Armonk, NY: IBM Corp.

Results

153 met the inclusion criteria. Table 1
described the socio-demographic characteristics of the
mothers with hypothyroidism. The most common age
group was 31-45 years old (mean: 32.5) (83%). Saudi
mothers constitute most of the participants (93.5%).
With respect to respondents’ education, the majority
were bachelor’'s or higher degrees (69.3%). The
prevalence of participants who had a family history of
hypothyroidism was 71.2%. Furthermore, 34% of the
respondents had been diagnosed with hypothyroidism
from the last 2 to 5 years. The most commonly used
dose for treatment was more than 50 mg (66%).
Likewise, 37.9% of the mothers reported having more
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Table 1: Socio-demographic characteristics of hypothyroid
mothers (n = 153)
Study variables n (%)
Age group
* 20-30 years 26 (17.0%)
* 31-45 years 127 (83.0%)
Nationality
+ Saudi 143 (93.5%)
+ Non-Saudi 10 (06.5%)
Educational level
« llliterate 01 (0.70%)
* Primary 12 (07.8%)
* Intermediate 09 (05.9%)
« Secondary 25 (16.3%)
« Bachelor or higher 106 (69.3%)
Family history of hypothyroidism
*Yes 109 (71.2%)
*No 44 (28.8%)
Since when were you diagnosed with hypothyroidism?
« <2 years 20 (13.1%)
« From 2 to 5 years 52 (34.0%)
«5-10 years 49 (32.0%)
*>10 years 32 (20.9%)
The dose used for treatment
*+25mg 19 (12.4%)
+50mg 33 (21.6%)

* More than 50 mg
Number of pregnancy

101 (66.0%)

» Once 23 (15.0%)
* Twice 44 (28.8%)
* 3 times 28 (18.3%)
* More than 3 times 58 (37.9%)
Number of miscarriage
* None 101 (66.0%)
« Once 31 (20.3%)
« Twice 12 (07.8%)
* 3 times 07 (04.6%)
* More than 3 times 02 (01.3%)
Number of children
* None 42 (27.5%)
+ One 24 (15.7%)
* Two 24 (15.7%)

* Three
* More than three
Do you follow during pregnancy?

11 (07.2%)
52 (34.0%)

* Yes 149 (97.4%)

*No 04 (02.6%)
Complication during pregnancy

* Yes 72 (47.1%)

* No 81 (52.9%)

than 3 times of pregnancies while 20.3% reported
having a single miscarriage. In addition, 34% of the
mothers were having more than three children. The
proportion of mothers who had regular follow-up during
pregnancy was 97.4% while the prevalence of mothers
who had complications during pregnancy was 47.1%.

Figure 1 showed the list of complications
during pregnancy. It can be observed that the most
common complication during the pregnancy was
C-section (26.8%), followed by gestational DM (13.7%)
and anemia (9.2%) while the least of them was
bleeding (1.3%).

C-section 26.8%
{ oM 13.7%

Anemia EEEEE———— 9.2%
Low birth weight neonate  EEEE——— 7.2%
Premature delivery IE— S.9%

Preeclampsia IE—8 4.6%

growth retardation 4.6%
Breach presentation IS 4.6%
Placental abnormalities and postpartum hemorrhage IE— 3.9%
Neonatal respiratory distress . 2.6%
Oligohydramnios mmmmm 2.6%
Bleeding mm 1.3%

0 - 10 15 20 25 30

Figure 1: Complications during pregnancy

Figure 2 depicted the child’'s symptoms at
the time of diagnosis. It was revealed that the most

commonly mentioned child symptom was decreased
in activity (7.8%), followed by increased weight (5.2%)
and hair loss and dry skin (5.2%), while short stature
was the least (0.7%).

9
% 7.8%
7
[ o 5.2% 5.2%
20
g5
£
3
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Decreased inthe Increased in weight Hairlossanddry  Constipation Jaundice Short stature
activity skin with/without
umbilical

Figure 2: Child symptoms at the time of diagnosis

The prevalence and characteristics of infants
who were born with hypothyroidism were given in
Table 2. Following the results, it was observed that the
prevalence of infants with hypothyroidism was 2.6%
(n=2) while the prevalence of newborns with temporary/
permanent hypothyroidism was 4.6% (n = 7). Similarly,
4.6% of the mothers indicated that they have a single
child with hypothyroidism with 6.5% of the hypothyroid
children were aged more than 2 years. In addition,
4.6% reported having children with an autoimmune
disease with type 1 diabetes was the most common of
them (28.6%).

Table 2: Prevalence and characteristics of hypothyroidism
among infants and children (n = 153)

Variables n (%)
Are there any infants with hypothyroidism?
*Yes 04 (02.6%)
*No 149 (97.4%)
Are there newborns with temporary/permanent hypothyroidism
*Yes 07 (04.6%)
*No 146 (95.4%)
Number of children with hypothyroidism
* None 140 (91.5%)
*One 07 (04.6%)
» Two 04 (02.6%)

« Three or more
Age of children with hypothyroidism
* None

02 (01.3%)

140 (91.5%)

+ <6 months 02 (01.3%)

*1-2 years 01 (0.70%)

*>2 years 10 (06.5%)
Are there children with autoimmune disease

*Yes 07 (04.6%)

*No 146 (95.4%)
Type of immune disease (n = 7)

* Type 1 diabetes 02 (28.6%)

« Celiac disease
« Other diseases

When measuring the relationship between
complication at pregnancy among the selected socio-
demographic characteristics of thyroid mothers,
it was found that the prevalence of complication at
pregnancy was more common among mothers who
had an incidence of miscarriage (p = 0.004) and
those with 1-3 children (p = 0.002). Other socio-
demographic variables such as age group, family
history of hypothyroidism, time of diagnosis, the
treatment dose, number of pregnancies, infants with
hypothyroidism, having newborns with temporary/
permanent hypothyroidism did not significant
relationship with the complication at pregnancy
(p > 0.05) (Table 3).

01 (14.3%)
04 (57.1%)
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Table 3: Relationship between complication at pregnancy
and the socio-demographic characteristics of mothers with
hypothyroidism including infant with hypothyroidism (n = 153)

Factor Complication at pregnancy p-value®
Yes n (%) (n=72) Non (%) (n=81)

Age group
+ 20-30 years 09 (12.5%) 17 (21.0%) 0.198
+ 31-45 years 63 (87.5%) 64 (79.0%)

Family history of hypothyroidism
*Yes 50 (69.4%) 59 (72.8%) 0.721
*No 22 (30.6%) 22 (27.2%)

Time of diagnosis
+ <2 years 06 (08.3%) 14 (17.3%) 0.139
» From 2 to 5 years 27 (37.5%) 25 (30.9%)
»5-10 years 20 (27.8%) 29 (35.8%)
* More than 10 years 19 (26.4%) 13 (16.0%)

The dose used for treatment
*+25mg 07 (09.7%) 12 (14.8%) 0.690
+50 mg 16 (22.2%) 17 (21.0%)
* More than 50 mg 49 (68.1%) 52 (64.2%)

Number of pregnancy
» Once 07 (09.7%) 16 (19.8%) 0.110
* Twice 19 (26.4%) 25 (30.9%)
+ 3 times 12 (16.7%) 16 (19.8%)
* More than 3 times 34 (47.2%) 24 (29.6%)

Having Miscarriage
*Yes 33 (45.8%) 19 (23.5%) 0.004 **
*No 39 (54.2%) 62 (76.5%)

Number of children
* None 10 (13.9%) 32 (39.5%) 0.002 **
+1-3 33 (45.8%) 26 (32.1%)
+>3 29 (40.3%) 23 (28.4%)

Infants with hypothyroidism
* Yes 03 (04.2%) 01 (01.2%) 0.343
*No 69 (95.8%) 80 (98.8%)

Newborns with temporary/permanent

hypothyroidism
*Yes 03 (04.2%) 04 (04.9%) 1.000
* No 69 (95.8%) 77 (95.1%)

9 p-value has been calculated using Fischer Exact test. ** Signfiicant at p<0.05 level.

Discussion

The present study examined 153 pregnant
women with clinical hypothyroidism along with
pregnancy complications that have been linked to
neonatal hypothyroidism. The findings of this study
revealed that the 5-year prevalence of infants (year
2015-2019) with hypothyroidism was 2.6% (n = 4).
Furthermore, there were 4.6% of newborns with
temporary or permanent hypothyroidism of which
8.5% of mothers were having one or more children
with hypothyroidism. This prevalence was lower than
the study reported in China [17], they investigated the
incidence of CH from the year 2000 to 2018, based on
their accounts, among 205,834 newborns screened,
189 (9.2%) or 1/1089 were diagnosed with CH. They
further detailed that, of those infants with CH, 46.6%
were diagnosed with permanent CH and 53.4% were
diagnosed with transient CH. Although the prevalence
of hypothyroidism was lower in our report, however,
the prevalence was differed by the duration as in our
study the incidence of hypothyroidism among infants
was based on a 5-year duration whereas the previous
reports were based on nearly two decades which could
be the turning point.

Moreover, the most common symptoms of
the children at the time of diagnosis was decreased
activity (7.8%), followed by an increase in weight

(5.2%), then hair loss and dry skin (5.2%) while short
stature was estimated as the least symptoms (0.7%).
In addition, we noted 4.6% of the children detected
having an autoimmune disease with type 1 diabetes
was the major autoimmune disease and were detected
in 2 cases.

Studies have suggested that genetics play a
significant role in both determination of thyroid hormone
and thyrotropin (TSH) concentrations, and susceptibility
to autoimmune thyroid disease [18]. Fetal programming
is a long-standing theory that bind in utero exposure
with the development of disease in later life. The theory
is not only related to the field of thyroid disorders [19].
In this study, a family history of hypothyroidism was
accounted for 71.2%. Likewise, 34% of the respondents
had been diagnosed with the disease since 2-5 years
ago, others were 5-10 years ago (32%). The genetic
influence of hypothyroidism had been well-documented
in publications. For example, a study done by Zhou
et al. [17], reported that women who had subclincal
hypothyroidism or diabetes during pregnancy had an
increased risk of having offspring with CH. This had
been corroborated by the study of Grattan et al. [20],
based on their investigations, mothers with a history
of hypothyroidism were significantly more likely to
have offspring with CH compared to those without
having a history.

Incidentally, 47.1% of the mothers
experienced complications during pregnancy with
those who experienced complications, 40.3% had
multiple complications and the rest had a single
one. This is consistent with the report of Vinodhini
et al. [9] According to their results, the incidence
of complication was identified among 41% in the
subclinical hypothyroid mothers and 78% in the overt
hypothyroid group. Conversely, the most commonly
detected complication during pregnancy was cesarean
delivery (26.8%), followed by gestational DM (13.7%),
and anemia (9.2%). Other reported complications
were as follows; low birth weight (7.2%), premature
delivery (5.9%), preeclampsia (4.6%), intrauterine

growth retardation (4.6%), breech presentation
(4.6%), placental abnormalities, and postpartum
hemorrhage (3.9%), neonatal respiratory distress

(2.6%), Oligohydramnios (2.6%), and bleeding
(1.3%). In a study done by Mannisto et al. [11], they
documented that hypothyroidism was associated
with increased odds of preeclampsia, superimposed
preeclampsia, gestational DM, preterm birth,
induction, cesarean section, and ICU admission which
was comparable with our results. In Romania [21],
fetal suffering, respiratory distress, and postpartum
hemorrhage were identified as the most dominant
pregnancy complication of hypothyroid mothers while
in the USA [22], meconium (22.6%), operative vaginal
delivery (20.6%) and cesarean delivery (15.8%) were
some of the complications being identified, however,
they concluded that treated hypothyroidism was not
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associated with an increased risk in maternal, fetal, or
neonatal complications and it did not affect the mode
of delivery.

Accordingly, we noticed that hypothyroid
mothers who had incidence of miscarriage and of
whom were having 1 to 3 children had increased risk
of complication during pregnancy while on the other
hand, this did not seem to affect among neonates with
temporary/permanent hypothyroidism. These findings
are almost in agreement with the study of Tina et al. [22]
Based on their reports, it was revealed that treated
hypothyroidism was not associated with any increase
in maternal, fetal, or neonatal complications and it did
not affect mode of delivery.

Conclusion

Infants with hypothyroidism were not widely
prevalent in this study. Cesarean delivery, gestational
diabetes, and anemia were some of the most
common maternal complications during pregnancy.
Early detection, immediate treatment, and constant
monitoring toward the administration of the appropriate
dose would have a significant role in preventing the
incidence of maternal and fetal complications. Further
research is needed to shed more light regarding
maternal complications and their effect on their
newborn baby.
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