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ABSTRACT

After diabetes, thyroid disorder is the most common endocrine dysfunction during pregnancy. Timely findings of
most thyroid dysfunction in pregnancy are significant to administer the upshots of unprocessed ailment for the
fetus and the mother. Subclinical hyperthyroidism (SHyper) is fundamentally acknowledged largely on laboratory
investigation. The widespread clinical entities whose clinical significance is uncertain are subclinical thyroid
diseases. Moreover, the status of the condition in Saudi Arabia is not well-established. This update used a search
in PubMed, Medline, and Google Scholar for the relevant literature focusing on Saudi Arabia, where available. The
purpose of this update is to summarize the updates in the literature about subclinical thyroid disorders during
pregnancy in Saudi resident women in the preceding five years of duration.

INTRODUCTION

In the case of untraceable serum TSH hormone level or
TSH, with standard levels of free thyroxine (FT 4),
triiodothyronine (TT 3), and free triiodothyronine (FT 3) (1-
3), subclinical hyperthyroidism is biochemically observed.
Subclinical  hypothyroidism (SCH) is a commonly
encountered laboratory finding in clinical practice,
characterised by elevated levels of thyroid-stimulating
hormone (TSH) in serum in the presence of normal serum
levels of free thyroxine (FT4), as compared with population-
based reference ranges for these values (4).

In pregnant women, the reference value of TSH is
lower than in non pregnant cases because of the
thyrotrophic upshot of chorionic gonadotropin. It alters
through pregnancy. The existing guideline deems a serum
TSH level over 2.5 mIU/L as the upper reference limit
through the first trimester and a TSH 3.0 mIU/L as the
upper limit for the period of the second and third trimesters
of pregnancy. (5-8). It is recommended by the American
Thyroid Association and the American Association of
Clinical Endocrinologists (ATA/AACE) guidelines that using
a TSH concentration of 4.12 mlU/l or the age-adjusted
definition of SCH to recognize which people should be
categorized with SCH (9, 10).

Management of overt thyroid disorder is extremely
suggested for pregnant women or for those who are
planning pregnancy (11). In the US, researches have
revealed a pervasiveness of 3%-15% of subclinical
hypothyroidism (12).

In a total of 154 first trimester pregnant Saudi
residents women, the frequency of hypothyroidism was
observed 40.25% (n=62) with hyperthyroidism 0.6% (n=1)
using the cutoff TSH level based on the guiding principle of
the American Thyroid Association for the identification and
management of thyroid ailment during pregnancy in a study
that was carried out at the largest tertiary care hospital in
Jeddah, a province in Saudi Arabia. Hussein (2014) came
with a viewpoint that dominance of hypothyroidism was
established and suggested antenatal thyroid screening
through routine testing with serum TSH (13). In her study,
she explained the relatively high prevalence of
hyperthyroidism by a possible population-specific elevated
sensitivity of the thyroid gland to thyrotrophic molecules like

HCG, resulting in gestational toxicosis. Price et al. (2001)
reported similar differences between Asian and Western
Caucasian women in their research evaluating thyroid
function tests in expecting as well as in non-pregnant
women (14).

In a study comprising of two hundred diabetic
sufferers in Al-Jouf, Saudi Arabia, EImenshawi et al. (2017)
observed that 69% had a standard thyroid profile
(euthyroid) while 31% displayed thyroid disorder. A total of
3.5% had clinical hypothyroidism, 25% had subclinical
hypothyroidism, while 2.5% had clinical hyperthyroidism. No
cases of subclinical hyperthyroidism were observed in the
study (15).

Clinical hypothyroidism that is above the normal range
and a free T4 is below the normal range is slightly more
prevalent, occurring in up to 1% of pregnancies. The cure of
overt thyroid disorder is extremely suggested for pregnant
women or taking pregnancy into consideration. (11)

SHyper might be caused by different conditions such
as excessive thyroid hormone replacement therapy, Grave’
s disease,thyroid hormone suppressive therapy, or
multinodular goiter. In addition, SHyper could be transient
due to Subacute thyroiditis, painless thyroiditis, or treatment
of overt hyperthyroidism. There are other causes of low
serum TSH concentrations apart from SHyper, which
include severe non-thyroidal illness, hypothalamic, pituitary
insufficiency, and some drugs (16).

Hennesse (2015) has established a viewpoint that the
occurrence of SCH diverged by gender, age, race,
customs, and location (range, 0.4-16.9%), with higher rates
of SCH were time and again observed in women (0.9—
16.9%) and older persons (2.7-16.9%) (4).

The term ‘subclinical’ indicates the nonappearance of
indications and signals of thyroid hormone excess or
deficiency, correspondingly He also suggested that
‘Subclinical’ Is a Misnomer and Proposed grading of the
disease as grades of hypothyroidism and hyperthyroidism
based on the levels of TSH, FT4, and FT3 into categorizing
both hyperthyroidism and hypothyroidism in grades (IA, 1B,
I, 1) offers a fairly specific approximation of the sternness
of the situation (7).

Search strategy and selection criteria: The search terms
like "subclinical hyperthyroidism," "SCH," and "subclinical
hypothyroidism," AND "Saudi Arabia" were explored

PJMHS Vol. 15, NO. 1, JANUARY 2021 577


mailto:F.Alfhaid@mu.edu.sa

Subclinical Thyroid Disorders during Pregnancy in Saudi women: An update

through Medline, PubMed, and Google Scholar for findings
and reports published from the period of January 1990, to
January 2019, with. The search was constrained to reports
published in the English language.

A secondary analysis of a potential cohort of 18-40-

year older adults with 1-2 prior pregnancy losses illustrated
that subclinical hypothyroidism and thyroid autoimmunity
were not connected with an augmented peril of preterm
delivery, gestational diabetes mellitus, or preeclampsia
(18). For a screening test to be recommended, it must be
capable of classifying a preponderance of sufferers with an
explicit disease and permit for a clinically advantageous
interference to be ratified. Numerous researches have
revealed that subclinical hyperthyroidism is not connected
with unfavorable obstetrical and neonatal snags (19,20).
Therefore, though screening may recognize sufferers with
the subclinical ailment, no management is defensible in
these persons. (11)
Physiology of thyroid hormones during pregnancy: This
augments in volume is attended by an almost fifty percent
boost in the production of the active thyroid hormones
thyroxine (T4) and triiodothyronine (T3), ensuing in a 50%
boost in the iodine prerequisite [3]. Alongside, iodine
clearance amplifies along with the augmented glomerular
filtration rate of pregnancy (11).

Thyroid hormones are significant for fetal brain
development, especially in the early embryonic stage.
Therefore, thyroid dysfunctions through pregnancy may
have unfavorable fetal and maternal results. The fetus
relies on maternal thyroid hormones during the early
embryonic phase for brain improvement. The fetal thyroid
gland commences the emission of both T4 and T3 from
about the tenths week of gestation (21). The fetal thyroid is
not entirely active until around the twentieth week of
gestation, so the fetus depends on the maternal thyroxine
(22).

Placental human chorionic gonadotropin (hCG) cross-
reacts with the receptors of TSH. hCG stimulates thyroid
hormone secretion, especially in early pregnancy, so
increases the production of thyroid hormone will lead to a
decrease in the production of TSH during pregnancy. The
healthy thyroid glands acclimatize to these alterations
through the regulation of the hypothalamic-pituitary-thyroid
axis, modification in thyroid hormone metabolism, and
iodine uptake (23,24). In the occurrence of high hCG levels,
which peak around 10 weeks’ gestation, thyroid gland
activity is considerably augmented. In situations where hCG
levels significantly surpass those established during a
regular gestation, such as in trophoblastic ailments, or the
presence of hCG-secreting tumors, hCG alone may be
enough to cause clinical hyperthyroidism (25).

Though these physiological transformations happen
efficiently in a vigorous body, thyroid disorder can transfer
complications in many. Besides, the elucidation of thyroid
lab testing varies from the nonpregnant patient.

In UK thyroid function testing guidelines, it has been
advised that using TSH alone may be improper for some
patients being screened for the first time and for some
specific clinical conditions (26). One of the relatively
common clinical situations in diagnosing and monitoring
thyroid disorders in pregnancy. Other causes in which
measurement of TSH alone can be misleading include

central hypothyroidism, non-thyroidal illness, recent
treatment for thyrotoxicosis, resistance to thyroid hormone.
In pregnancy, measurement of thyroid autoantibodies is not
advised 31 except in pregnant who are known to have
positive thyroid autoantibodies. In this condition, it is
important to have follow-up and TFT measures throughout
pregnancy, even if they euthyroid (27).

During pregnancy, the "total" thyroid hormone is
changed by alterations in binding proteins. The increasing
levels of total T4 but not free T4 15, so it is important to look
for freeT4 rather than total T4. Interpretation in patients who
are pregnant may be complicated if the total rather than
free thyroid hormones are measured.

It has been observed that the thyroid hormone plays a
very key function in synaptogenesis, formation of dendrites
and axons (28). The development of the fetal pituitary-
thyroid system, nevertheless, is not absolute until 12-14
weeks' gestation (29).

Until then, fetal development depends on the transfer
of maternal T4 for proper development (30,31).

Altered reference ranges of TSH in pregnancy: It is
significant to have trimester-specific reference ranges for
TSH and serum-free T4 because of physiological
alterations in the thyroid through pregnancy. However,
regrettably, not all laboratories offer these much-required
reference ranges. There is deficient proof to recommend for
or against universal screening for abnormal TSH
concentrations in early pregnancy (24-27). In the absence
of laboratory guidance, the American Thyroid Association
currently provides the most specific advice on altered
reference ranges during pregnancy (32).

Weeks seven to 12 of pregnancy: The upper and lower
limit of the reference range of TSH should be reduced by
around 0.5 mU/L and 0.4 mU/L, respectively.

Second and third trimesters of pregnancy: The upper
reference range for total T4 augments by around 5% per
week, beginning at week seven. At about 16 weeks, total
T4 (and T3) levels through pregnancy are 1.5 times
advanced than in women who are not pregnant (33,34).

More recent studies in Asia, India, and the

Netherlands have established only an inconspicuous
lessening in the higher reference limit (1, 35-40). A study of
4800 pregnant women in China freshly demonstrated that
the descending budge in the TSH reference range
happened at weeks 7-12. However, the upper reference
limit was only concentrated from 5.31 to 4.34 mU/L (39).
Separate data from a topical probable intervention trial in
the United States holds up this ruling (41).
Screening for thyroid dysfunction during pregnancy:
Though the preponderance of measures for the screening
of thyroid ailment through pregnancy is satisfied founded on
the Wilson and Jungner criterion for ailment screening (42),
disagreement regarding some criterion still subsists. There
is a difficulty over widespread screening and choosy
screening at high risk of thyroid disorder before and during
pregnancy that stands unsettled. (43) Endocrine Society
suggests screening pregnant women at high risk of thyroid
disorder by using serum TSH extent (5, 44—46).

There is an ongoing disagreement on the requirement
for universal screening for thyroid disorder during
pregnancy versus a case-finding approach (47) since an
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advanced proportion of thyroid dysfunction in pregnant

women is in the form of subclinical hypothyroidism.
Although one study displayed that selectively

screening women at high risk would miss 30% of those with

Table 1 The Wilson and Jungner criteria for screening of ailments (42)

subclinical or overt hypothyroidism (26). Another study
exhibited that there is no lessening in unfavorable results in
those who were collectively screened versus case finding
(48).

The condition should be a significant health difficulty.

The natural history of the condition should be understood.

There should be an identifiable latent or early suggestive stage.

There should be a test that is easy to perform and interpret acceptable, accurate, reliable, sensitive, and specific.

There should be an accepted treatment recognized for the ailment.

The cure should be more effective if started in the early hours.

There should be a policy on who should be treated upon finding, and management should be cost-effective.

Case-finding should be an unremitting development.

Universal thyroid appraisal for every pregnant woman
is not recommended by the American Association of
Clinical Endocrinologists (AACE), American Thyroid
Association (ATA), Endocrine Society, and American
College of Obstetrics and Gynecology (ACOG), and
recommend the targeted high-risk case finding approach
(27,42,49,50). The 2011 ATA pregnancy guidelines (15)
recommended screening in high-risk groups (43).

Adverse Effects of Subclinical Hypothyroidism on
Obstetric and Neonatal Outcomes: Though relations of
subclinical hypothyroidism  with  results such as
miscarriage, premature delivery, gestational hypertension,
gestational diabetes, and placental abruption have been
reported, associations have differed across studies, and
some large cohorts (51,52) have not accounted any
unpleasant possessions at all. Whether or not researches
barred women with positive thyroid autoantibodies may also
have predisposed the upshots; confirmation proposes that
women with thyroid autoimmunity may undergo elevated
jeopardy for miscarriage at lower TSH thresholds (53).

A 2011 meta-analysis of the studies demonstrated an
augmented risk of perinatal mortality in women with
subclinical hypothyroidism compared to euthyroid controls
(OR 2.7, 95% CI 1.6-4.7) (54). However, in the same
systematic review, meta-analyses did not exhibit
associations between pregnancy-induced hypertension and
preterm delivery (55).

In contrast, Jouyandey et al. reviewed 241 articles on
case-based screening for thyroid disease in pregnancy, and
their meta-analysis displayed poor sensitivity of "case-
based screening” when using risk factors such as higher
age, BMI, and family history of thyroid dysfunction to predict
unknown (overt) thyroid dysfunction: on average, 49% of
the cases were missed (56). The study by Pop et al. (2017)
accomplished that "indications and symbols at the time of
early pregnancy will not aid a clinician to detect women at
the peril of thyroid hypofunction and should not be deployed
as a menacing feature for a case-finding approach to
distinguish women with thyroid function dysfunction that
need an instant cure."(57).

This was established by a current large population-
based study in the Netherlands, including 3993 men and
5498 women, presenting no important disparity in indication
levels between those with and without prominent or
concealed TSH levels (58).

Outcomes of pregnancy with thyroid dysfunction:
Studies exhibited that subclinical hyperthyroidism is not
connected with unpleasant pregnancy shots. There are also
researches signifying that there might be a peril of
diminished intelligence and motor scores also in the issue
(60-61). Many studies have accounted a relationship of
SCH with an augment in the hazard of unpleasant
pregnancy and neonatal ending counting pregnancy loss,
preterm delivery, gestational diabetes, gestational
hypertension, preeclampsia, placental abruption, premature
rupture of membranes, intrauterine growth restriction, low
birth weight, small for gestational age, low Apgar score, and
neonatal death (19,61-68).

The studies' outcomes point to the recognition of
subclinical hyperthyroidism and management during
pregnancy is gratuitous (1). Though subclinical
hyperthyroidism has long-term squeal on patients that
contain  osteoporosis, cardiovascular morbidity, and
succession to unconcealed thyrotoxicosis or thyroid failure
(2,69-73).

In an exposition legion of 14 blatantly hypothyroid
pregnant women, accounted difficulty incorporated anemia
in 31%, preeclampsia in 44%, placental abruption in 19%,
postpartum hemorrhage in 19%, low birth weight in 31%,
and fetal death in 12% (74). In another retrospective
analysis which included 23 clearly hypothyroid women,
overt hypothyroidism was connected with augmented
jeopardy for gestational hypertension, preeclampsia, and
low birth weight (75).

Currently, there is no persuasive confirmation that
subclinical hyperthyroidism should be cured through
pregnancy (46). One large study to assess the effects of
SHyper on pregnancy showed that SHyper (1.7%) was not
connected with unpleasant pregnancy or neonatal upshots
(46,76).

While some observational researches demonstrated
subclinical hypothyroidism augment to the unpleasant
pregnancy results like preterm labor, miscarriage,
gestational hypertension, placental abruption fetal distress,
preeclampsia, and gestational diabetes (62,85), others
accounted no momentous relations (51). The presented
literature sustains a connection between subclinical
hypothyroidism and unfavorable perinatal outcomes, like
preeclampsia, preterm birth, abruption placentae, and
gestational diabetes; though, confirmation for a cure benefit
is sparse (68).

Given the variance data, universal thyroid screening
holds a theme of disagreement. There are contentious
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suggestions for screening asymptomatic sufferers through
pregnancy and in the preconception period (1). For
example, the ACOG does not suggest universal screening
in pregnancy (77), while there is no consensus in the
Endocrine Society (78), while the AAGE recommends
"Aggressive case finding" but not universal screening (9).

A study by Aljohani et al. (2013) showed that patients
with subclinical hypothyroidism have higher vitamin D levels
than healthy people. Gestational diabetes mellitus (GDM)
with normal pre-pregnancy glucose metabolism only occurs
during pregnancy (79). The incidence of gestational
diabetes (GDM) has increased significantly in recent years
(80). For example, as early as 2006, Akbar et al. (2006)
have conducted a study that involved 200 Saudi patients
has found that subclinical hypothyroidism and
hypothyroidism were the commonest thyroid dysfunction
and concluded that thyroid autoimmunity and dysfunction
were significantly higher in people with diabetes evaluated
to controls and that thyroid dysfunction and autoimmunity
are frequent in Saudi type 2 diabetics (81).

Recently, Al Shangeeti et al. (2018) have estimated
the prevalence of SCH in pregnant women (13%).
However, they found that age, fast blood sugar, systolic
blood pressure, obesity, diabetes, and GDM were not
significantly associated with subclinical hypothyroidism
(p>0.05), and a higher prevalence of subclinical
hypothyroidism was found in pregnant women (82).

A multi-center randomized trial reviewed the influence
of levothyroxine on the cognitive occupation among kids of
women who had TSH superior to 97.5" percentile or free
T4 lower than 2.5th percentile, or both, during pregnancy
(83). The cure had no consequence on the mean offspring
IQ at 3 years or the number of children with IQ below 85. A
post hoc analysis for the subgroup of pregnant women who
met the criteria for SCH had the same non-significant
outcomes. Maraka et al. (2016) completed that the extant
body of substantiation holds up a connection of SCH during
pregnancy with manifold unpleasant maternal and neonatal
outcomes, but there is a scarcity of confirmation for the
value of levothyroxine therapy to alleviate this alliance (83).

Effects of treatment of subclinical hypothyroidism on
the fetus and offspring

The Stagnaro-Green et al. study (2011) of two
prospective randomized trials reviewing the influence of
levothyroxine on offspring IQ in women with subclinical
hypothyroidism with TSH values =2.5 mlU/L or isolated
hypothyroxinemia identified no momentous outcome
(15,63). It has been recommended that subclinical
hypothyroidism during pregnancy is linked with impaired
cognitive progress in offspring, and cure may recover
neurocognitive results. Though, data obtainable from RCTs
does not hold up this hypothesis.

A well-designed randomized proscribed trial (RCT) of
pregnant women was performed by Lazarus et al. to assess
the cure effect on the intelligence quotient (IQ) in children at
3 years of age; women were allocated to the screening and
control group; all positive screening women were
prearranged with 150 ug of LT4 per day; They found that in
children at 3 years of age, prenatal screening and maternal
hypothyroidism therapy did not affect enhanced cognitive
purposes, as the mean IQ and the number of children with
IQ levels below 85 did not differ substantially between the

children of mothers treated during pregnancy and the
children of those not treated. (84). Nevertheless, in
exposition examination, adequate levothyroxine cure
diminishes rates of preterm delivery and miscarriage (55).

While adequate levothyroxine treatment reduces
premature delivery and miscarriage rates in retrospective
analyses (85), and animal studies strongly indicate that
management of publicly hypothyroid pregnant women is
likely to enhance infant neurodevelopment (86). There is
general agreement that overt hypothyroidism should be
treated with thyroid hormone replacement during
pregnancy. Gong et al. (2016) stated in a 2016 meta-
analysis of seven studies that the risk of gestational
diabetes was amplified in subclinically hypothyroid women
(OR 1.558; 95% CI 1.292-1.877). Tong and colleagues
have conducted a meta-analysis of seven studies in 2016
and reported a substantial association with intrauterine
growth restriction of subclinical hypothyroidism (OR 1.54,
95 percent Cl 1.06-2.2.2) (87).

A systematic analysis of 18 trials, which included 3995

pregnant women with subclinical hypothyroidism, was
completed in 2016 by Maraka and colleagues (88).
Although the pooled studies showed notable associations
between subclinical hypothyroidism and loss of a
pregnancy, placental abruption, premature membrane
rupture, and neonatal death, there were no notable
connections with other outcomes such as premature
release, preeclampsia, gestational hypertension, and low
birth  weight. Most recently, Zhang and colleagues
conducted a meta-analysis of 7 studies in 2017 that
included 3137 unprocessed subclinically hypothyroid
women and found that women with subclinical
hypothyroidism had an advanced incidence of miscarriage
(RR = 1.90, 95% CI1.59-2.27) relative to women with
euthyroidism (89).
Treatment of Hypothyroidism in Pregnancy: The
recommended solution for all women with open
hypothyroidism and for those women with subclinical
hypothyroidism in whom care is chosen is levothyroxine
(47). Thyroid replacement with desiccated thyroid, or with
liothyronine alone or in combination with levothyroxine, is
not recommended in pregnancy because it is primarily T4,
rather than T3, that crosses the placenta in early pregnancy
and thus confers a risk of discriminating fetal
hypothyroidism even when maternal TSH is normal (31).

Levothyroxine therapy is recommended to be titrated
in order to preserve a maternal serum TSH <2.5 mIU/L both
during preconception and childbirth (47). A retrospective
analysis found that, relative to women with TSH values of
0.2-2.5 muUI/L, levothyroxine-treated women with first-
trimester TSH values > 2.5 mU/L had a high risk of
miscarriage (90). For all females with established
hypothyroidism, preconception therapy is necessary. The
predominance of women on levothyroxine would need dose
boosting to sustain euthyroidism during gestation, even if
adequately cured for before beginning (91).

The criteria for thyroid hormones rise from weeks 4-6
of gestation and progressively increase until weeks 16-
2020. (92). The criteria for levothyroxine depend in part on
the underlying cause of hypothyroidism, with women who
are athyroidic more likely to need increased doses during
gestation due to thyroidectomy or radioactive iodine
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ablation (93). As soon as pregnancy is known,
levothyroxine doses are suggested to be empirically
increased by 25-30 percent (33,47). Doses of levothyroxine
can be reduced to presumption levels after delivery with
serum TSH testing conducted at approximately 6 weeks
postpartum. Maraka et al. (2016) concluded that the
importance of levothyroxine therapy remains unsure in
holding off these unfavorable upshots (83).

CONCLUSION

A thyroid screening program during pregnancy should be
based on a systematic evaluation of several factors,
counting the burden of the thyroid disorders in pregnant
women, the cost efficiency of the screening interference,
and how well a given screening test performs in the target
inhabitants; its presentation can be arbitrated by how many
o the populace must be screened to put off one pregnancy
difficulty, balanced with how many pregnant women who
undergo screening have a positive or abnormal test
consequence when the treatment has no effect (false-
positive test). Testing patients defined at higher risk for
thyroid disease, however, is more strongly supported by the
literature. All of the aforementioned organizational bodies
powerfully advise of screening women with any indication
that may be attributable to thyroid disorder.

This indicates a need to improve thyroid management
both before and during early pregnancy. Primary healthcare
providers, who are responsible for prescribing LT4, should
inform these women about the need for early adjustment of
LT4 treatment during pregnancy and recommend
measuring their TSH serum level as soon as pregnancy is
confirmed.

Screening pregnant women for maternal thyroid
dysfunction as early as possible should be considered,
particularly in a country like Saudi Arabia, which has a high
prevalence of undiagnosed thyroid dysfunction. In addition,
ethnicity and environmental factors may play a role in the
varying prevalence of SCH across regions both at the level
of Saudi Arabia and globally. The effect of the
environmental risk factors that play a role in the
development of SCH and result in a higher prevalence of
SCH in a specific region.
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