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Abstract
Thyroid disorders are the second most common endocrine disorders affecting women of reproductive age. Disorders of thyroid
hormone product affect fertility, pregnancy outcome, fetal growth and development.
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T

hyroid disorders are the second most common
endocrine disorders affecting women of
reproductive age, and obstetricians often care
for patients who have been previously diagnosed with
alterations in the thyroid gland function. Disorders of
thyroid hormone production can affect fertility, fetal
growth and development. The physiological changes
during pregnancy such as increase in cardiac output,
oxygen consumption and heat production may mimic
mild thyrotoxicosis, may exacerbate or improve
underlying thyroid disorder.

Table 1. Changes in Thyroid Physiology in Pregnancy


Serum TBG increases



Total T4 and T3 rise



Increased clearance of iodide



Free T3 and TSH are the best indicators of thyroid function

inactive reverse tri-iodothyronine (rT3) than in
non-pregnant state.2


Thyroid Physiology During Pregnancy
It is imperative for physicians to be aware of changes
that occur in thyroid physiology during pregnancy.
In addition to changes in maternal thyroid elaboration,
one also needs to keep in mind the fetal milieu
(Table 1).
Maternal




Serum thyroxine binding globulin (TBG) levels rise
in pregnancy due to estrogen mediated increases
in hepatic synthesis and greater sialation, with
consequent decreased hepatic clearance of TBG.1
High levels of deiodinases types II and III are found
in the placental tissue, such that in pregnancy there
is, proportionally, greater production of biologically
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Normal pregnancy is associated with increased
glomerular filtration rate, such that the renal
clearance of iodides increases. This may be
sufficient to decompensate women with marginal
iodine deficiency, leading to goiter.3,4
Serum free thyroxine (fT3) and thyroxine
stimulating hormone (TSH) are considered as the
most reliable indicators of thyroid function during
pregnancy.5

Fetal

The developing pituitary-thyroid axis is sufficiently
mature to function, towards the end of the first
trimester, with fetal derived T4 detectable in blood
from around 10 week’s gestation.2




Fetal serum levels of TSH, TBG, fT4 and fT3
increase throughout gestation, reaching mean adult
levels at approximately 36 weeks of gestation.
Placental transfer of thyroid occurs, which is
explained by the fact that significant concentrations
of T4 and T3 are detectable in blood of neonates
unable to synthesize thyroid hormones due to
congenital organification defects.4
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Physiological changes during pregnancy in the thyroid
gland bring in alterations in the thyroid function tests
(Table 2).6 As already pointed out, there is 2- to 3-fold
increase in TBG concentrations, 30-100% increase in
total tri-iodothyronine and thyroxine concentrations,
increased serum thyroglobulin and increased renal
iodide clearance. Furthermore, hCG has mild thyroid
stimulating activity.
Assessment of thyroid function during pregnancy
should be done with a careful clinical evaluation of the
patient’s symptoms as well as measurement of TSH and
free, not total, thyroid hormones7 (Figs. 1 and 2).
Hyperthyroidism in Pregnancy

The incidence of hyperthyroidism in pregnant
women has been estimated at 0.2%.8 The causes of
hyperthyroidism during pregnancy are the same as
those seen in general population and in addition, one
should also consider pregnancy-specific conditions such
as hyperemesis gravidarum and hydatidiform mole
(Table 3). The most common cause of hyperthyroidism
in pregnancy is Graves’ disease, which accounts for
85-90% of all cases.8,9
Clinical features of hyperthyroidism include
nervousness, tremors, tachycardia, frequent stools,
excessive sweating, heat intolerance, weight loss,
goiter, insomnia, palpitations and hypertension. The
distinctive signs of Graves’ disease are lid lag and lid
Table 2. Changes in Thyroid Physiology in Pregnancy
Physiologic change

Resulting change in
thyroid activity

↑ serum estrogen

↑ serum TBG

↑ serum TBG

↑ demand for T4 and T3
↑ total T4 and T3

↑ hCG

↓ THS, ↑ fT4
↑ in dietary requirement of iodides

↑ iodine clearance

↓ hormone production in iodide
deficient areas
↑ goiter in iodide-deficient areas

↑ type III deiodinases

↑ T3 and T4 degradation, demand for
T3 and T4

↑ demand for T3 and T4

↑ serum thyroglobulin
↑ thyroid volume
↑ goiter in iodide deficient areas
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Table 3. Causes of Hyperthyroidism in Pregnancy
Graves’s disease (85-90% of all cases)
Subacute thyroiditis
Toxic multinodular goiter
Toxic adenoma
TSH-dependent thyrotoxicosis
Exogenous T3 or T4
lodine-induced hyperthyroidism
Pregnancy-associated associations


Hyperemesis gravidarum



Hydatidiform mole

Source: Mestman, et al8 and Bishnoi and Sachmechi.9

retraction indicating ophthalmopathy, and localized or
pretibial myxedema which suggests dermopathy.
Diagnosis of Graves’ disease can be very difficult
because women with no thyroid dysfunction may also
exhibit tachycardia, palpitations, mild heat intolerance,
emotional lability and warm moist skin. It is necessary to
diagnose hyperthyroidism, if present, during pregnancy
because untreated or poorly-treated hyperthyroidism
can lead to adverse obstetrical outcomes. Clinical
suspicion with relevant laboratory testing and their
informed interpretation assume importance.
Laboratory testing should include the measurement of
serum TSH. It should be remembered that values for
total T3 and T4 will be increased in healthy pregnant
women, and instead assessment of free hormone values
be carried out. Routine laboratory tests in hyperthyroid
patients may show mild leucopenia, hypocalcemia (in
<10% of patients), increased alkaline phosphatase, and
occasionally mild-to-moderate elevation in other liver
enzymes.8
Inadequately treated hyperthyroidism is associated
with an increase in preterm deliveries, low birth weight
babies and fetal losses. Inadequately treated maternal
thyrotoxicosis is associated with a greater risk of preterm
delivery, severe pre-eclampsia and heart failure than
in treated and controlled maternal thyrotoxicosis10,11
(Table 4).
Treatment

The goal of treatment of hyperthyroidism during
pregnancy is to keep the patient euthyroid with the fT4
in the upper limit of normal range so as not to cause
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fetal or neonatal hypothyroidism.12
Medical
management13
of
hyperthyroidism in pregnancy can
include:

Clinical signs and symptoms
Weight loss
Inappropriate weight gain for
gestational age
Goiter
Muscle weakness
Heart rate >100
Palpitations
Onycholysis
Eye changes (ophthalmopathy)











Thioamides

TSH normal
Free T4 normal

TSH ↓, free T4 ↑

TSH ↑, free T4 ↑

Thyroid disease
unlikely

Thyroid
stimulating IgG

Secondary
hyperthyroidism

+
Graves’ hyperthyroidism
 Antithyroid medication
 Neonatal surveillance

–
Non-Graves’ hyperthyroidism
 Antithyroid medication
 Treat hyperemesis or gestational
trophoblastic disease, if present

Figure 1. Algorithm for the evaluation of hyperthyroidism during pregnancy.
Source: Fantz, et al 7

Clinical signs and symptoms








Low energy
Inappropriate weight gain for
gestational age
Constipation
Goiter
Cold intolerance
Low pulse rate

TSH ↑, free T4 ↓

TSH normal
Free T4 ↓

Thyroid disease
unlikely

Primary
hypothyroidism
(anti-TPO antibodies ↑)
in >70% of patients)

Nonthyroid
illness

Figure 2. Algorithm for the evaluation of hypothyroidism during pregnancy.
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β-blockers

β-blockers to control adrenergic
symptoms. Propranolol (20-40 mg,
two or three times a day) or atenolol
(50-100 mg daily) may be used if
necessary.12 Prolonged therapy has been
associated with fetal growth restriction,
fetal bradycardia and hypoglycemia.
Iodides

TSH normal
Free T4 normal

Source: Fantz, et al 7.

Thioamides specifically propylthiouracil (PTU) given 100-150 mg
every 8 hours not exceeding 450 mg
a day depending upon the severity
of the disease is given. Methimazole
(15-30 mg/day, as a single dose)
can also be used. These drugs
decrease thyroid hormone synthesis
by blocking the organification of
iodide. The described side effects are
agranulocytosis, rash (5%), pruritus,
hepatitis, lupus-like syndrome, drug
fever, bronchospasm and aplasia
cutis. Choanal atresia/esophageal
atresia could be a manifestation of
methimazole embryopathy

Iodides such as potassium iodide,
5-10 drops, twice daily, along with
thioamides and β-blockers are used
to treat thyroid storm. Iodides readily
cross the placenta and may cause fetal
goiter, therefore, their use should
be minimized for only short-term
(<2 weeks).
Thyroidectomy

Thyroidectomy should be reserved
for women in whom treatment with
thioamides is unsuccessful. It is best
performed in the second trimester.
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Table 4. Complications of Hyperthyroidism During
Pregnancy		
First-trimester spontaneous abortions
Preterm deliveries
Low brith weight infants
Still births and neonatal deaths
Fetal and neonatal hyperthyroidism
Fetal growth restriction
Source: Mestman, et al8 and Bishnoi and Sachmechi.9

Two weeks of iodine therapy given along with PTU
will reduce the size and vascularity before surgery.
Radioactive Iodine

Radioactive iodine (131iodine [131I]) is contraindicated
in pregnant women because of the risk of fetal thyroid
ablation; therefore, women should avoid pregnancy for
at least four months after 131I treatment. Counseling
of women exposed to 131I in pregnancy should focus
on the gestational age of exposure. If the woman was
<10 weeks of gestation at the time of exposure, then
it is unlikely that the fetal thyroid is ablated. If the
exposure occurred at or after 10 weeks of gestation,
one must consider the risk of induced congenital
hypothyroidism while deciding to continue pregnancy.
Breastfeeding is better avoided14 for at least 120 days
after treatment with 131I.
It may take 6-8 weeks to see a clinical change. In
these patients fT4 levels should be monitored monthly
and after the mother is euthyroid, the dosage of the
antithyroid drug be tapered to a minimum to prevent
fetal hypothyroidism.
Thyroid Storm
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diagnosis, but therapy should not be withheld pending
the results.15 Treatment of thyroid storm in pregnant
women include thioamides, any of the iodine solutions
or lithium carbonate, dexamethasone and β-blockers
(Table 5).16,17 Thioamides, as already described, block
the additional synthesis of thyroid hormone from the
gland, and PTU also blocks the peripheral conversion
of T4 to T3. Saturated solution of potassium iodide and
sodium iodide block the release of thyroid hormone
from the gland. Dexamethasone decreases thyroid
hormone release and peripheral conversion of T4 to
T3, and propranolol inhibits the adrenergic effects of
excessive thyroid hormone. Phenobarbital can be used
to reduce extreme agitation or restlessness and may
increase the catabolism of thyroid hormones.17 Maternal
supportive measures in the form of oxygen, intravenous
fluids, electrolyte replacement and antipyretics may be
needed. Fetal status should be assessed with ultrasound,
biophysical profile or non-stress test, depending upon
the gestational age. Delivery should be reserved for
fetal indications that outweigh the risks to the woman.
These patients should be cared for in labor and delivery
in intensive care unit.
Fetal and Neonatal Thyrotoxicosis

Fetal and neonatal thyrotoxicosis is seen in approximately
1% of infants who are born to mothers with Graves’
Table 5. Treatment of Thyroid Storm During Pregnancy
Propylthiouracil (PTU): 600-800 mg orally, stat, then 150-200
mg orally every 4-6 hourly. If oral administration is not possible,
use methimazole rectal suppositories
Starting 1-2 hours after PTU administration


Saturated solution of potassium iodide (SSKI), 2-5 drops
orally every 8 hours or
Sodium iodide, 0.5-1.0 g IV every 8 hours or

Thyroid storm during pregnancy is a medical
emergency characterized by an extreme hypermetabolic
state. It is rare, seen in 1% of pregnant patients with
hyperthyroidism, but has a high risk of maternal
heart failure.10 Clinical features of thyroid storm are
tachycardia out of proportion to fever, vomiting,
diarrhea and cardiac arrhythmias. There will be
restlessness, confusion and at times may manifest with
seizures.



When thyroid storm is suspected, serum fT3, fT4
and TSH levels should be evaluated to confirm the

Phenobarbital 30-60 mg orally every 6-8 hours as needed for
extreme restlessness.




Lugol’s solution, 8 drops every 6 hours, or
Lithium carbonate, 300 mg orally every 6 hours

Dexamethasone, 2 mg IV or IM every 6 hours for 4 doses
Propranolol: 20-80 mg orally every 4-6 hours or 1-2 mg IV
every 5 minutes for a total of 6 mg, then 1-10 mg IV every
4 hours
If the patient has a history of severe bronchospasm: Reserpine
1-5 mg IM every 4-6 hours; guanethidine 1 mg/kg orally every
12 hours; diltiazem 60 mg orally every 6-8 hours
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disease secondary to transplacental transfer of maternal
thyroid stimulating immunoglobulins (TSIs).18 These
antibodies can be present even after surgery or 131I
treatment and can activate the fetal thyroid. This
unusual situation does not necessarily correlate with
the presence of active disease in the mother. The
earliest sign of fetal thyrotoxicosis is a tachycardia
>160 bpm; other features being growth retardation
and craniosynostosis. Occasionally, fetal hydrops and
death can occur. Maternal TSI in excess of 300% of
control values are predictive of fetal hyperthyroidism.
Neonatal features include hyperkinesis, poor
weight gain, vomiting, arrhythmias, exophthalmos,
hepatosplenomegaly, craniosynostosis and heart failure.
Affected neonates are treated with β-blockers, PTU
and iodine, and digoxin as needed.

Hypothyroidism During Pregnancy

The incidence of hypothyroidism in pregnant women
has been estimated to be 0.3-0.7%.19 There is a
well-known association between hypothyroidism and
decreased fertility.20 Causes of hypothyroidism during
pregnancy could be iodine deficiency, infiltrative
diseases like sarcoid or amyloidosis, primary atrophic
or TSH dependent hypothyroidism. Autoimmune
thyroid disease (Hashimoto thyroiditis) and postthyroid ablation are the most common causes of
hypothyroidism.8
The complications associated with hypothyroidism in
pregnancy are pre-eclampsia, placental abruption, post
partum hemorrhage and increased frequency of low
birth weight infants.8

Clinical Recommendations

Key Practice Points

The American College of Obstetricians and
Gynecologists (ACOG) has recommended the
following guidelines.15
Level A (recommendations are based on good

and consistent scientific evidence)
Levels of TSH or fT3, fTI (free thyroid

index) should be monitored to manage
thyroid disease in pregnancy
Level B (recommendations are based on limited

or inconsistent scientific evidence)
Either PTU or methimazole can be

used to treat pregnant women with
hyperthyroidism
Thyroid function tests are not indicated

in asymptomatic pregnant women with
slightly enlarged thyroid glands
Level C (recommendations are based primarily

on consensus and expert opinion)
Thyroid nodules should be investigated

during pregnancy to rule out malignancy
Indicated testing of thyroid function may

be performed in women with a personal
history of thyroid disease or symptoms of
thyroid disease
Pediatrician should be present at the time

of delivery of woman with thyroid disease.
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TSH and fT3 are useful investigations in
the management of thyroid disorders during
pregnancy and not total T3 or T4.
Graves’ disease is the commonest cause of hyperthyroidism in pregnancy.
Thioamides (PTU or methimazole) are the firstline drugs in the management of hyperthyroidism
during pregnancy.
Radioactive 131I therapy is contraindicated in
the management of hyperthyroidism during
pregnancy.
Thyroid storm is a medical emergency which
needs to be anticipated and treated aggressively
during pregnancy.
Hashimoto thyroiditis is the most common
cause of hypothyroidism in pregnancy.
Thyroxine, in the initial dose of 0.1-0.15 mg is
the drug of choice during pregnancy.
Dosage of thyroxine is adjusted every four weeks
to keep the TSH levels at the lower limit of
normal.
Ferrous sulfate and thyroxine dosages should be
spaced 4 hours apart.
Thyroid nodule needs to be evaluated during
pregnancy.
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Solitary thyroid nodule, normal TSH, ultrasound:
Solid or semicystic

Thyroid Nodules, Malignant
Tumors, Non-toxic Goiter

Most thyroid nodules are benign
hyperplasic (or colloid) nodules. However,
between 5-20% are true neoplasms,
FNAB of palpable nodule
benign adenomas or carcinomas.22
The incidence of thyroid cancer in
pregnancy is 1/1,000.23 Any thyroid
Benign
Malignant or suspicion
Suspicion of
nodule discovered during pregnancy
of papillary cancer
follicular neoplasm
should be evaluated (Fig. 3),24 because
Observe
malignancy will be found in upto 40%
of these nodules.14 Fine needle aspiration
Operate post
Reaspirate if
partum
biopsy (FNAB) is safe in pregnancy and
I or II
III trimester
enlarges
trimester
can be performed at any stage. It should
be performed on solitary and dominant
Operate in the
Operate post
thyroid nodule. Benign lesions are best left
II trimester
partum
to be kept under observation. Suspicion
of or malignant lesions diagnosed in early
Figure 3. Showing the algorithm of evaluation of thyroid nodule in pregnancy.
pregnancy can be operated in second
Source: Tan GH, et al 24.
trimester and for those diagnosed late
Laboratory evaluation of hypothyroidism includes
any intervention can wait till delivery.
measurement of TSH and an assessment of free
hormone values. Total T4 and T3 measurements are
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