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Abstract:

Thyroid dysfunction during pregnancy poses a significant challenge in clinical practice, necessitating
refined diagnostic approaches and tailored management strategies. This abstract explores emerging
insights into thyroid disease during pregnancy, focusing on the complexities of diagnosis and the evolving
landscape of clinical management. Recent research highlights the intricate interplay between maternal
thyroid function and fetal neurodevelopment, emphasizing the critical importance of early detection and
intervention. Additionally, advancements in diagnostic modalities, such as novel biomarkers and imaging
techniques, offer enhanced precision in identifying thyroid dysfunction throughout pregnancy. Moreover,
the evolving understanding of the immunological and genetic factors contributing to thyroid disorders in
pregnancy underscores the need for personalized therapeutic approaches.

This abstract also  delvesinto the expanding repertoire of therapeutic options, including
pharmacological interventions and lifestyle modifications, aimed at optimizing maternal and fetal
outcomes. Furthermore, interdisciplinary collaboration between endocrinologists, obstetricians, and
neonatologists is imperative for comprehensive care delivery. By synthesizing these novel perspectives,
this abstract advocates for a paradigm shift in the approach to thyroid disease in pregnancy, fostering
improved maternal and neonatal health outcomes through integrated diagnostic and
therapeutic strategies.Overt thyroid disease is associated with a wide range of adverse obstetric and child
development outcomes. An increasing number of studies now indicate that milder forms of thyroid
dysfunction are also associated with these adverse pregnancy outcomes.

Keywords:Pregnancy,Hyperthyroidism,Hypothyroidism, Thyroiditis,Graves  disease,Autoimmune
Disorder, Therapeutic Approach, Thyroid Disease.
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Introduction:

Thyroid hormone is vital for common the pregnancy and the development of the fetus. In the first fifty
percent of pregnancy, placental and newborn development depend on the offer of maternal thyroid
hormone. As a consequence, neglected maternal hypothyroidism is associated with a greater likelihood of
problems with pregnancy, as well as negative impacts for the child).Pregnancy is linked that have
significant but reversible modifications to maternal thyroid physiological processes that may result to
confusion in the diagnosis of thyroid irregularities.Initially, there exists a moderate enlargement of the
thyroid gland due to the effects of pregnancy hormones, which induce hyperplasia of the glandular tissue
and an increase in blood vessel formation. The ultrasound assessment of the thyroid gland in pregnancy
reveals a rise in size, while its echogenicity remains consistent (2. Research on thyroid dysfunction during
pregnancy has significantly grown in the last ten years. This surge in interest can be attributed to two
studies published in 1999, which indicated that children born to mothers with hypothyroidism, whether
overt or subclinical, are more likely to experience impaired neurodevelopment). The reason behind the
regular screening of expectant mothers relies on the documented occurrence of subclinical hypothyroidism
and the possible advantages of treatment while pregnant. It is crucial to note that most women who would
be detected through widespread screening during pregnancy in the United States would have subclinical

hypothyroidisms).

Thyroid disorders can have a significant impact on both the mother and the developing fetus during
pregnancy. The thyroid gland, situated in the neck, produces hormones that play a crucial role in regulating
metabolism and other essential bodily functions. Disruption in thyroid function during pregnancy can result
in various complications. Thyroid disease is one of the most common endocrine disorders in pregnancy
globally, second only to hyperglycemia. Hypothyroidism is more prevalent, affecting women in regions
with both sufficient and insufficient iodine levels. In iodine-sufficient areas, autoimmune thyroid disease
is the primary cause of overt hypothyroidism, with detectable thyroid antibodies in up to 60% of pregnant
women with elevated TSH levels. The management of subclinical hypothyroidism (SCH) remains a topic
of debate due to inconsistent research findings. Hyperthyroidism caused by Grave's disease (GD) affects
approximately 0.2%-0.4% of pregnant women, followed by gestational hyperthyroidism and toxic

adenomas (s).

Additional significant factors that impact thyroid function include various physiological changes that
occur during pregnancy. These alterations in maternal thyroid homeostasis can collectively contribute to
gradual enhancements in the production of thyroid hormones. The maternal glomerular filtration rate is
heightened due to an increase in cardiac output, leading to elevated renal clearance and excretion of
iodide). Maternal thyroid function returns to its normal activity within 6 months after delivery, unless
there is a development of thyroid dysfunction(z).Drug use during pregnancy is widespread, yet numerous
women remain hesitant about taking medications while pregnant. There is a tendency to overestimate the

risks of birth defects and to refrain from using any medication as soon as pregnancy is confirmedg).
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Fig no 1: Development of Thyroid gland on the 24" day of gestation.
Pathophysiology:

Throughout pregnancy, elevated levels of thyroid hormones are essential to facilitate the required
physiological adjustments in maternal cardiac output, blood volume, fat reserves, cholesterol metabolism, and
the production of pituitary hormones. Moreover, during the initial 10-12 weeks of pregnancy, the developing
embryo/fetus relies on maternal thyroid hormone for metabolic processes, particularly crucial for axonal
growth, myelination, and cellular differentiation in the brain and central nervous system until its own thyroid
gland becomes functional(CNS)g). Insufficient levels of thyroid hormone can impact various bodily systems,
leading to negative effects on pregnancy and hindering the proper growth of the fetal nervous system.
Although the most severe consequences are seen in cases of overt hypothyroidism in mothers, even minor
deficiencies in thyroid hormone during crucial stages of fetal development can have long-term
consequences(1o).

A comprehensive list of factors that can lead to severe hypothyroidism includes iodine deficiency,
autoimmune disease, thyroidectomy, radioablative therapy like radioactive iodine (RAI), and abnormalities
within the hypothalamus or pituitary gland. Prior to pregnancy, many women are already aware of this
condition. For women who do not have preexisting hypothyroidism, the additional strain on the thyroid gland
during pregnancy can expose any underlying thyroid issues. Pregnancy has even been likened to a stress test
for the thyroid gland by some(1). Hypothyroidism may impact fertility, but 11% of women with overt
hypothyroidism can conceive without needing thyroid hormone replacement. Prior to the development of the
fetal thyroid gland, the fetus relies on maternal thyroid hormone production to meet its needsi2).

The function, synthesis, and secretion of thyroid hormones rely on the coordination and functioning of
various developmental processes. Dysfunction may manifest at any point during this process. The thyroid
gland must go through cell migration, differentiation, and maturation. The proper development of the
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hypothalamic-pituitary-thyroid axis is essential, along with the maturation of the thyroid gland, in order to
ensure the production of functional thyroid hormones from a systemic-endocrine perspective(s). The fetal
thyroid gland reaches maturity at around 11-12 weeks of gestation, however, the production of functional
thyroid hormone does not commence until the middle of the second trimester, specifically around 16-17 weeks
of gestation(4). During the initial trimester, the fetal central nervous system (CNS) undergoes crucial
development, making it imperative to have a sufficient supply of maternal thyroid hormones). Maternal
hypothyroidism during pregnancy is characterized by an increased TSH level, excluding rare conditions like
TSH-secreting pituitary tumors, thyroid hormone resistance, and certain cases of central hypothyroidism with
biologically inactive TSHus).

It is crucial to distinguish between transient gestational hyperthyroidism and thyrotoxicosis caused by
intrinsic thyroid disease, particularly Grave's hyperthyroidism. This necessitates a thorough assessment
and examination. Untreated overt hyperthyroidism caused by GD poses a substantial threat to both maternal
and fetal health. Patients with a positive family history of thyroid disease, significant thyroid enlargement,
or eye findings indicative of thyroid-related orbitopathy like proptosis should undergo a complete thyroid
function panel including Thyroid Stimulating Hormone (TSH), Thyroid Hormone (TH), and Thyrotropin
Receptor Antibodies (TRAB)17).
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Fig no 2: Hypothalamic pituitory thyroid axis and Pregnancy.

Fetal goiter:

Goiters are the clinical presentation of thyroid gland dysfunction in the fetus. The prevalence of fetal
thyroid goiter is estimated to range from 1 in 30,000 to 1 in 50,000 live births (1g). There exist two categories
of Thyroid Receptor Antibodies (TRADbs), namely Thyroid stimulating antibody (TSAb) and Thyroid
Stimulating Blocking Antibody (TSBAb). TSAb leads to hyperthyroidism, while TSBAb leads to
hypothyroidism. It is worth noting that TSBAD has a lower probability of causing fetal thyroid goiters(g). The
mechanical (mass effect) and biochemical consequences of fetal thyroid goiters are widely acknowledged.
Possible complications that may arise due to the overall size and position of the mass include rare occurrences
of esophageal and tracheal compression, leading to polyhydramnios or asphyxia. Additionally, dystocia
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during delivery is also a potential concern. The biochemical consequences of thyroid goiters vary based on
the cause of the goiter. In instances of hyperthyroidism, one may experience cardiac failure, growth restriction,
and mental retardation. Delayed motor and mental milestones, along with deafness, are observed in cases of
hypothyroidism. Further elaboration on these aspects will be provided subsequently. Fetal thyroid goiters are
typically identified through ultrasonography. It is most effectively accomplished during the second or third
trimester. Expectant mothers with documented thyroid disorders should undergo thorough screening.

Diagnostic nomograms utilizing gestational age have been created to assist in the diagnosis o).

Hypothyroidism:

Hypothyroidism is a medical condition distinguished by inadequate production of thyroid hormones
by the thyroid gland (primary), due to a decrease in pituitary function (secondary), or a decrease in
hypothalamic stimulation (tertiary). Thyroid hormone deficiency may present as moderate or severe, known
as overt or clinical hypothyroidism, characterized by elevated TSH levels beyond the upper limit of normal
and decreased FT4 levels below the reference rangees). Subclinical hypothyroidism occurs when the TSH
levels exceed the upper limit of normal, while the FT4 levels remain within the reference rangelsolated
hypothyroxinemia is characterized by a maternal TSH level within the normal range, while the FT4
concentration falls below the reference range (22). In relation to isolated hypothyroxinemia, the prevalence has
been documented to be around 1.3% among pregnant women, although it can reach as high as 25.4%2s)

Chronic autoimmune thyroiditis is the prevailing cause of primary hypothyroidism during pregnancy
(Hashimoto’s thyroiditis) It is a painless inflammation resulting in the gradual enlargement of the thyroid
gland, marked by diffuse lymphocytic infiltration, fibrosis, parenchymal atrophy, and eosinophilic change.
Additional significant factors contributing to primary hypothyroidism are endemic iodine deficiency and a
past medical history involving ablative radioiodine therapy or thyroidectomy. Secondary hypothyroidism
originates from the pituitary gland. For instance, Sheehan’s syndrome, resulting from a past obstetric
hemorrhage, is defined by pituitary ischemia and necrosis leading to deficiencies in one or more pituitary
hormones. Additional factors leading to secondary hypothyroidism consist of lymphocytic hypophysitis and
a past hypophysectomy. Tertiary hypothyroidism, also known as hypothalamic hypothyroidism, is an
uncommon condition. Central hypothyroidism is characterized by insufficient activation of the thyroid gland
due to a malfunction at the pituitary or hypothalamic level. Women diagnosed with clinical hypothyroidism
face a higher likelihood of experiencing pregnancy complications, including early pregnancy loss,
preeclampsia, placental abruption, low birth weight, and stillbirth. Improved pregnancy outcomes have been
linked to the treatment of women diagnosed with overt hypothyroidisma4). Overt hypothyroidism occurs in
approximately 1 out of every 1,000 to 3 out of every 1,000 pregnancies. It is characterized by nonspecific and
vague signs or symptoms that can be easily mistaken for common pregnancy-related complaints. The onset
of these symptoms is often gradual and subtle. The initial signs encompass weariness, bowel irregularity,
sensitivity to cold, and muscular spasms. Insomnia, weight gain, carpal tunnel syndrome, hair loss, voice
changes, and intellectual slowness are potential symptoms that can develop. Women who indicate that these

symptoms have deteriorated in the past year are at a higher risk of having evident thyroid disorders).
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Upon confirmation of hypothyroidism, it is recommended to initiate treatment with L-thyroxine replacement
therapy. Adults with hypothyroidism need around 1.7 micrograms per kilogram of body weight per day for
complete replacement, although elderly individuals may need a lower dosage(s). As a result of heightened
metabolic demands during pregnancy, the thyroid function test outcomes for pregnant women who are in good
health vary from those of nonpregnant women who are also in good health. In 2012, the ATA put forth
pregnancy-specific reference intervals for TSH (Thyroid Stimulating Hormone) and FT4 (Free Thyroxine),
ideally tailored to each trimester 7). In countries across the globe, iodine deficiency stands as the prevailing
factor behind hypothyroidism. Nevertheless, in nations where iodine levels are sufficient, such as the United
States, the primary cause shifts to autoimmune thyroiditis or Hashimoto's thyroiditiss).On the other hand,
other risk factors for the development of hypothyroidism during pregnancy have now been defined in Fig no
3.
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Fig no 3: Treatment of maternal hypothyroidism in pregnancy thyroid function tests(TFTs), Thyroid
stimulating Harmone(TSH).These are conservative estimates based on our experience.Higher doses
may be required and depending on the patient total body weight.
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Hyperthyroidism:

During pregnancy, there are two primary subtypes of overt hyperthyroidism that may manifest. The
first subtype is a pathological variation that primarily impacts women with Graves disease or other conditions
characterized by autonomous thyroid hormone production, such as multinodular toxic goitre or toxic
adenomasPathological hyperthyroidism in pregnancy is uncommon, with prevalence rates in Western nations
ranging from 0.5% to 1.3% for pre-existing Graves disease, 0.05% for new-onset Graves disease, and 0.1%
for autonomous thyroid hormone production (29). The condition frequently manifests with evident biochemical
irregularities (low TSH levels along with elevated free T4 levels usually exceeding 1.5 times the upper normal
limit), clinical signs like rapid heartbeat, shaking, or nervousness, and is linked to an increased likelihood of
negative pregnancy results. The alternative form is distinguished by temporary increases in thyroid activity
caused by elevated hCG levels, which usually reach their highest point around the 10th week of pregnancy.
(FIG. 1). Gestational hyperthyroidism is diagnosed in 0.3-1.0% of pregnant women based on population-
based reference ranges, specifically a TSH concentration below the 2.5th percentile and a free T4
concentration exceeding the 97.5th percentileo).

A low or unnoticeable TSH level in pregnancy, particularly in the initial trimester, is typically caused by hCG
directly stimulating the thyroid gland, leading to temporary gestational thyrotoxicosis. The same effect can
be produced by hyperemesis gravidarum, hydatidiform mole, choriocarcinoma, and multiple pregnanciesy).
Graves’ disease is the primary reason for hyperthyroidism, as it involves an autoimmune-driven activation of
the thyrotropin receptor. Additional causes of hyperthyroidism consist of toxic multinodular goiter, toxic
adenoma, and thyroiditis. Traditionally, individuals with hyperthyroidism commonly experience signs such as
sensitivity to heat, excessive sweating, rapid heartbeat, shortness of breath during physical activity, increased
hunger, frequent bowel movements, loss of weight, tremors, and irregular menstrual cycles. Classic symptoms
may not manifest in all patients. Particularly in elderly patients, atypical symptoms such as fatigue, weight
gain, and constipation are more commonly observed. Physical examination may reveal notable signs such as
an increased pulse pressure, tachycardia, warm skin, stare and eyelid retraction, enlarged thyroid, and tremor.
Specific diagnoses are linked to particular findings. For instance, Graves’ disease may be indicated by a
thyroid that is diffusely enlarged with a bruit or pyramidal lobe, the existence of pretibial myxedema, and
ophthalmologic signs of heightened retroorbital pressure such as conjunctival injection, exophthalmos, and
extraocular muscle involvementA toxic multinodular goiter may be indicated by a large multinodular goiter
along with a background of gradually worsening thyrotoxic symptoms. In cases where hyperthyroidism is
suspected, it is essential to verify the diagnosis through thyroid function tests. A high free T4 level coupled
with a TSH level that cannot be detected is indicative of hyperthyroidism. Certain individuals diagnosed with
Graves' disease may experience toxicosis, characterized by an increased T3 hormone, a normal free T4
hormone, and a decreased TSH level. Consequently, for patients exhibiting clinical hyperthyroidism with an
undetectable TSH and a normal free T4 level, it is advisable to assess the T3 hormone. Some patients may
exhibit a low TSH level alongside normal free T4 and T levels, indicating subclinical hyperthyroidism. In

certain cases, the TSH level may be inappropriately normal or slightly elevated in patients with clinical
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hyperthyroidism and elevated free T4 and T levels. Within this group of individuals, it is important to consider

the uncommon occurrence of a TSH-secreting pituitary adenoma or thyroid hormone resistancey).
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Fig no 4: Treatment of hyperthroidism in maternal throid disease in pregnancy.

» Graves Disease:

Graves' disease is the primary factor leading to hyperthyroidism in expectant mothers, commonly
observed in pregnant womensz). As previously mentioned, Graves' disease is distinguished by the presence of
goiter, occasionally accompanied by a bruit, an elevated T-to-T4 ratio, and sometimes ophthalmopathy. The
immune response is typically suppressed during pregnancy, leading to an improvement in Graves' disease as
the duration of pregnancy progresses. Patients who have hyperthyroidism should receive treatment during the
early stages of pregnancy. If the condition improves as the pregnancy progresses, the dosage of medications
can be gradually reduced. Increased fetal and maternal morbidity has been linked to a delay in receiving
treatment. Thionamides or surgery are the only available treatment options, as radio active iodine (RAI)
ablation is not recommended during pregnancyss). Propylthiouracil (PTU) is the recommended medication
for managing Graves disease in pregnant women. The objective of treatment is to keep the free T4 levels
within the high-normal range, while ensuring that TSH remains undetectable. Pregnant women can generally
handle mild hyperthyroidism quite well, and by maintaining a high-normal free T index, they can require a
lower dosage of PTU for maternal treatment. Graves' disease has the potential to improve during pregnancy,
allowing for the management of hyperthyroidism with minimal PTU doses, and in certain situations,
discontinuation of the medication may be possible. At times, there may be a worsening of Graves' disease
after childbirth. Hence, it is crucial to regularly monitor thyroid tests during pregnancy and immediately after

giving birth in order to make necessary adjustments in PTU dosage (s).
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As mentioned earlier, PTU has the ability to pass through the placenta, which means it can potentially
hinder the production of thyroid hormones in the fetus. It has been observed that around 10% of infants born
to women who take PTU may develop neonatal goiter, with or without hypothyroidism. The likelihood of
neonatal goiter may vary depending on the dosage of PTUss). Hence, it is not advisable to combine PTU and
L-thyroxine as it leads to the administration of excessive PTU doses in combination therapy. Long-term
studies indicate that there are no adverse effects (such as intellectual impairment or other issues) following
exposure to thionamidesaz). Surgery can be considered as an option instead of thionamides for managing
Graves' disease during pregnancy. Patients with hyperthyroidism must be medically managed with
thionamides and supplemented with iodides for 10 days prior to undergoing surgery. Despite the fact that
myocardial infarction (MI) and iodides are typically contraindicated during pregnancy, short-term iodide
administration for thyroid surgery preparation has been utilized successfully without any issues. Surgery on
the thyroid gland is typically only considered for individuals with severe thyrotoxicosis or those who are
unable to tolerate thionamides, and is usually done after the first trimester (sg). The utilization of P-blockers,
like propranolol, in pregnancy remains a topic of debate. Expectant women with hypertension who are
administered P-blockers during pregnancy have experienced issues such as placental insufficiency,
intrauterine growth retardation, neonatal hypoglycemia, and bradycardia. It is unclear whether these
complications are a result of maternal hypertension or the use of blockade. Other research studies indicate
that pregnant women can safely receive treatment with P-blocking drugs and, in fact, show better fetal

outcomes in hypertensive mothers treated with P-blockers compared to methyldopa or hydralazine (z9).

Treatments:
Hypothyroidism:

It is recommended to address hypothyroidism prior to conception for optimal outcomes. Levothyroxine
is the preferred treatment option, aiming for a TSH level below 2-5 mIU/L in women who are planning to
conceivewo). Levothyroxine demands escalate starting from the fifth week of pregnancy and reach a stable
level by the twentieth week;a1) Consequently, for women previously diagnosed with hypothyroidism, it is
essential to monitor serum TSH levels and adjust the levothyroxine dosage promptly upon confirmation of
pregnancy. A retrospective study revealed that only 17% of hypothyroid women with preconception serum
TSH levels below 1-2 mIU/L needed to increase their levothyroxine dosage during pregnancy, while 50% of
those with preconception serum TSH levels between 1-2—-2-4 mIU/L required a dosage adjustment. Failure to
modify the levothyroxine dosage appropriately can lead to worsening maternal hypothyroidism due to the
heightened demand for thyroid hormone during pregnancya).

To ensure the normalization of thyroid function in pregnant women diagnosed with overt hypothyroidism,
it is crucial to promptly adjust the levothyroxine dose. The aim is to achieve and sustain serum TSH
concentrations within trimester-specific TSH reference ranges. Following the start of treatment, it is
recommended to reevaluate thyroid function within a period of 30 to 40 days, and subsequently every 4 to 6

weeks. During pregnancy, the dosage of levothyroxine should be modified accordingly based on serum TSH
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levelsusa4). The diagnosis of primary hypothyroidism is easily confirmed by an elevated serum TSH
concentration. The detection of thyroid antibodies further supports this diagnosis. Based on certain research,
a serum TSH level exceeding 2.5 mU/I in women who are not pregnant should be considered as an indicator
of thyroid dysfunction. Likewise, a TSH level greater than 2.5 mU/I is considered excessively high during the
initial trimester of pregnancyus), If the serum TSH level is greater than 4 mU/I, regardless of whether thyroid
antibodies are present or not, it is conclusive evidence of thyroid hypofunction.

» Hyperthyroidism:

Biochemical support for the diagnosis of hyperthyroidism can be obtained when extremely low levels
of TSH are detected (< 0.1 mU/I), along with elevated T4 concentrations. Nevertheless, it is important to note
that approximately 10-20% of pregnant women may exhibit low plasma TSH levels without experiencing any
symptoms of thyrotoxicosis 7). Half of these women exhibit detectable yet below-normal levels of serum
TSH, while the remaining half showcases completely suppressed concentrationsas). A trend in the T4 serum
concentration can provide valuable assistance in distinguishing between temporary physiological states and
thyrotoxic conditions when TSH levels are lowg). Therefore, a comprehensive diagnosis requires more than
just biochemistry. Factors such as TSH receptor antibodies, eye disease, family history, goiter, weight loss,
arrhythmias, and other considerations must also be taken into account.

» Grave’s Disease:

1. ATDs: The cornerstone of medical treatment consists of the antithyroid drugs (ATDs) MMI, PTU, and
carbimazole. These medications have the ability to pass through the placenta, posing potential risks to both
the mother and the fetus. Therefore, in certain cases, careful monitoring of thyroid function may be
preferred over the administration of medical management. In certain countries, carbimazole is utilized as
an alternative to MMI or PTU, as it is rapidly converted to MMI after being absorbed. The conversion rate
is 10mg of carbimazole for every 6mg of PTU0). ATDs can lead to maternal side effects in approximately
3% to 5% of women undergoing treatment. The most frequently observed side effect is a rash, while more
uncommon but severe side effects encompass agranulocytosis (0.15%) and liver failure (< 0.1%). These

side effects typically manifest during the commencement or resumption of treatment(sy).

2. Treatment targets: It is recommended to utilize the minimal effective amount of ATD in order to keep the FT4
levels near the upper limit of normal and the TT4 levels at 1.5 times the upper limit of the nonpregnant
reference ranges2,s0,54). It is possible for TSH levels to stay low even after T4 levels have returned to normal,
so TSH should not be the main focus when determining treatment effectiveness. If TSH levels change from
undetectable to detectable, the dose of anti-thyroid drugs should be reduced.

3. Radioactive iodine: RAI should not be used during pregnancy or by lactating mothers. It is standard procedure
to conduct a pregnancy test before administering RAI. However, if a fetus is accidentally exposed to RAI, the
gestational age plays a crucial role in determining the potential impact. Before the 10-12th week, the fetal
thyroid does not absorb RAI, so there should be no anticipation of fetal thyroid dysfunction or negative
consequences. However, once the fetus reaches 12 weeks of age, RAI will be absorbed by the fetal thyroid,

leading to destructive effects.s4). Adverse consequences resulting from fetal thyroid destruction, prenatal
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hypothyroidism, and consequent neural impairment may occur in this scenario. The administration of RAI to
women postpartum is addressed in the section concerning the monitoring and management of postpartum GD.

Surgical Management: There exist a restricted range of circumstances in which a thyroidectomy ought to
be employed for managing GD while pregnant. These circumstances encompass patients who possess
allergies or contraindications to MMI or PTU, patients who do not comply with ATDs, or patients for
whom attaining a euthyroid state with ATD is unattainable. If necessary, the surgical procedure should be
performed during the second trimester. Surgical readiness can be achieved by utilizing beta-blockade and
high-dose iodine, specifically through the use of a saturated solution of potassium iodide (SSKI).
Furthermore, the administration of cholestyramine can be employed to reduce the enterohepatic circulation
of TH, while systemic glucocorticoids aid in diminishing the conversion of T4 to T3. Plasmapheresis has
proven to be an effective treatment in pregnancy for severe cases of hyperthyroidism and in situations

involving agranulocytosis (ss se).

Classification of Anti-thyroid drugs:

Inhibit hormone synthesis (Antithyroid drugs)-Propylthiouracil, Methimazole,Carbimazole.

Inhibit lodide trapping(ionic inhibitors)-Thiocyanates(-SCN),Perchlorates(-ClO4),Nitrates(-NOs).

Inhibit hormone release-lodine,lodides of Na and K, Organic iodide.

Destroy thyroid tissue-Radioactive iodine (1'31,12,123)

Drugs:

» Propylthiouracil: Propylthiouracil exhibits lower potency on a dose-to-dose basis. It is considered a
highly potent medication with minimal transfer across the placenta and into breast milk. The plasma half-
life (t1/2) is approximately 1-2 hours, and a single dose provides effects for 4-8 hours. Propylthiouracil
does not produce active metabolites. Multiple doses (2-3) are required daily for optimal efficacy.
Propylthiouracil impedes the conversion of T4 to T3 hormone. Its therapeutic uses involve decreasing
thyroid hormone production. The pharmacology of propylthiouracil is mainly concerned with liver toxicity,
which is uncommon but more frequently observed in children and pregnant women. It is solely indicated
for thyroid storm due to its impact on reducing T4 to T3 conversion, particularly in the initial stages of
pregnancy.

» Carbimazole: Carbimazole is approximately five times more potent than propylthiouracil, with lower
protein binding. It crosses the placenta and is excreted in larger amounts in breast milk. The plasma half-
life (t1/2) ranges from 6 to 10 hours. A single dose of carbimazole remains effective for 12 to 24 hours.
Carbimazole creates an active metabolite akin to methimazole, which is accessible in Europe. Methimazole
is valued for its therapeutic properties in decreasing thyroid hormone production, making it a favored
option among anti-thyroid medications. Nonetheless, it is advised against using methimazole during the
initial trimester of pregnancy due to the potential for embryopathy. Carbimazole is generally prescribed as

a once-daily dose and does not impede the conversion of T4 to T3 hormones.
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» Perchloates : The primary purpose of its therapeutic use is to improve the response to thioamides in
refractory Grave disease. This medication is not sold commercially and must be specially prepared.

> lodine : lodine serves as a building block for thyroid hormones, but paradoxically, it is the quickest acting
thyroid inhibitor. In Grave's disease, an enlarged gland may undergo changes such as shrinking, becoming
firm, and less vascular. The thyroid function gradually normalizes as hormone release from the gland
ceases completely. The thyroid gland shrinks and colloid levels are replenished. The body's reaction to
iodine and iodides remains the same, as elemental iodine is converted to iodide in the intestines. After
regular administration, the maximum effects are observed within a span of 10-15 days. However, following
this period, there is a phenomenon known as ‘thyroid escape' which can lead to a resurgence of
thyrotoxicosis with even greater intensity. This exacerbation of hyperthyroidism is particularly prominent

in cases of multinodular goiter.

» Radioactive lodine : The stable isotope of iodine has an atomic mass of 71. On the other hand, the radioactive

isotope of iodine that is used for medicinal purposes is 131 I, which has a physical half-life of 8 days. Despite
being radioactive, the chemical behavior of 131 | is similar to that of the stable isotope. Y-rays, which are
higher energy X-rays emitted by atomic nuclei, along with B particles, serve different purposes. The former
is valuable in tracer studies as they can pass through tissues and be tracked using a counter. On the other hand,
the latter is employed for its ability to harm thyroid cells. The thyroid gland concentrates iodine, which is then
incorporated into colloid and emits radiation from within the follicles. The beta particles can only penetrate a
depth of 0.5-2 mm into the tissue. The follicular cells of the thyroid are affected internally, leading to pyknosis
and necrosis, followed by fibrosis when a significant dose is administered, without causing harm to
surrounding tissues. By selecting precise doses, partial ablation of the thyroid can be attained. Radioactive
iodine, in the form of sodium salt of 131 I dissolved in water, is orally administeredsy).

Conclusion:

Early diagnosis and management of thyroid dysfunction in pregnancy is essential to avoid adverse
maternal and fetal outcomes. Overt hypothyroidism and hyperthyroidism should be treated appropriately.
Thyroid disease during pregnancy is a complex and multifaceted condition that requires careful management
and monitoring. From hypothyroidism to hyperthyroidism and thyroid nodules, these disorders can have
significant implications for both the mother and the developing fetus. Proper diagnosis, treatment, and follow-
up are essential to ensure optimal maternal and fetal outcomes. Collaborative efforts between obstetricians,
endocrinologists, and other healthcare providers are crucial in providing comprehensive care for pregnant
women with thyroid disease. Further research and guidelines are needed to improve our understanding and
management of thyroid disorders in pregnancy, ultimately leading to better outcomes for mothers and their
babies. Subclinical hypothyroidism and positive antithyroid antibodies are present in a large number of

pregnant women.
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