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THYROID DISEASES DURING PREGNANCY 

 

 ABSTRACT 

 Thyroid disorders in pregnancy is frequently seen as a statement 

of endocrinological. Fetus can’t produce the thyroid hormone at the 

especially beginning of the pregnancy. It is necessary to know, track 

and treat that thyroid hormones is loss or overt in pregnancy. This 

review article is wrote for importance of thyroid disorders in 

pregnancy. 

 Keywords: Thyroid Disorders, Pregnancy, Hypothyroidism, 

                Hyperthyroidism, Endocrinological 

 

 1. INTRODUCTION 

 A healthy course of pregnancy and fetal development is strictly 

related with a normally functioning thyroid metabolism. The imbalances 

of maternal thyroid hormones may cause significant adverse outcomes 

both for the pregnancy and for the fetal development [1]. The 

metabolic homeostasis of a pregnant woman changes in way to meet the 

needs of both the mother and the fetus during pregnancy. These changes 

undoubtedly affect the thyroid metabolism, and the metabolic activity 

of thyroid gland increases in parallel to these increased needs. The 

basic changes in thyroid metabolism include increased human chorionic 

gonadotropin (hCG) secretion by the placenta, which is significantly 

homologous with TSH and also have biological activity on TSH receptor. 

Meanwhile, thyroxine binding globulin (TBG) levels also increase 

during pregnancy, which requires elevated levels of total T4 and T3 to 

maintain adequate levels of free-hormones. As a consequence, the 

normal thyroid-stimulating hormone (TSH) level of a pregnant woman is 

lower than a non-pregnant counterpart. Recommended ranges for TSH are 

0.1-2.5 mIU/liter in the first trimester, 0.2-3.0 mIU/liter in the 

second trimester, and 0.3-3.0 mIU/liter in the third trimester. These 
fundamental changes show that pregnancy has profound effects on 

maternal thyroid gland and its functions. The size of the gland 

increases by 10% to 40% depending on the iodine repletion, with latter 

figure in iodine deficient populations. Not only the size of the 

thyroid gland increases, also the functionality of it changes during 

pregnancy, and the production of thyroid hormones (thyroxine-T4, 

triiodothyronine-T3) increases by 50% [2]. The primary reason for this 

increase is to supplement the fetus with maternal thyroid hormones 

until 18th-to-20th weeks of gestation, in which the fetal thyroid gland 

gains maturity [3]. The enlargement of the thyroid gland is due to the 
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increased size of follicles and amount of colloid, and enhanced blood 

volume. From these aspects, thyroid metabolism is particularly 

important during pregnancy, and pregnant women should be considered as 

a special group with increased vulnerability to thyroid diseases. The 

prevalence for hypo- and hyperthyroidism during pregnancy are 

estimated to be 2-3% and 0.4-1.7%, respectively [4]. Furthermore, 

other thyroid diseases including nodular disease and thyroid cancers 

may become evident during pregnancy, and may require treatment.  

   

 2. RESEARCH SIGNIFICANCE 

 On this background, this review aimed to gather the recent 

research and evidence about the thyroid diseases during pregnancy. 

 

 3. THYROID METABOLISM IN PREGNANCY 

 Thyroid metabolism alters significantly and complex changes 

occur during the course of pregnancy [5]. The changes start with the 

high-estrogen environment in the organism, which increases the 

production of hepatic TBG after the first few weeks. The levels reach 

a stable level through the second trimester, and remains high until 

labor [6]. Increased TBG results with increased total thyroxine (tT4) 

and total triiodothyronine (tT3) levels [7]. Following increased TBG 

levels, hCG begins to increase, and exerts agonistic effects to TSH. 

It is a glycoprotein heterodimer composed of an α-subunit (identical 

to that of TSH, LH, and FSH) and a specific β-subunit, which has 

similarity to TSH [8]. The in vitro potency of 1 U hCG is equal to 0.7 

µU of human TSH, and high hCG concentrations results with elevated 

free-T4 (fT4) and decreased TSH. The excessive stimulation of TSH 

receptors in gestational pathologies like choriocarcinoma or molar 

pregnancy may lead to gestational hyperthyroidism. Nevertheless, hCG 

levels increase until 10th week of gestation, and reaches a plateau 

following a decline thru 20th gestational week in normal pregnancies, 

which causes increased fT4 concentrations [7]. Another physiological 

change that associated with gestational thyroid changes is the 

increased maternal glomerular filtration rate (GFR) during pregnancy, 

and the enhanced renal iodide clearance due to increased GFR 

indirectly stimulates maternal thyroid gland. Moreover, sharing the 

iodide resources with the fetus also acts as a stimulant of the 

maternal thyroid gland [9].  On the fetal side, the thyroid gland 

begins its caudal migration from anterior pharyngeal floor, takes 

lateral migrations from the 4th and 5th pharyngeal pouches, and forms as 

a bilateral gland by the 9th week of gestation. But, T4 production is 

undetectable until 14th week, and fetal iodine uptake and T4 production 

increases by 20th week of pregnancy [10]. The changes in T3 is scarce 

due to placental type-3 deiodinase, which converts T4 rapidly to 

inactive reverse T3; and, T3-dependent fetal development is supplied 

by type-2 deiodinase-catalyzed T4 to T3 conversion [11]. 

 

 4. ASSESSMENT OF THYROID FUNCTIONS DURING PREGNANCY 

 As the physiological and metabolic alterations above suggests 

there may be a transient, and generally subclinical hyperthyroidism 

may be present in the early pregnancy, which should be considered as a 

normal finding. But, when it comes to measure the changes in thyroid 

metabolism by biochemical analyses, American Thyroid Association’s 

(ATA) guideline for assessment of thyroid pathologies during pregnancy 

recommends that trimester-specific and population-based reference 

ranges for TSH and fT4 should be used [2]. But, if these population-

based reference ranges are absent, ATA guideline for the Diagnosis and 

Management of Thyroid Disease during Pregnancy and the Postpartum 

suggests the following ranges for thyroid function tests: 
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 7th to 12th weeks of gestation: Decrease the lower and upper 

limits of TSH reference ranges by 0.4mU/L and 0.5mU/L, 

respectively. 

 2nd to 3rd trimester: TSH gradually returns to non-pregnant 

ranges. 

 Starting from the 7th week, increase the upper reference range of 

T4 by 5% weekly. Approximately at 16th week, tT4 and T3 levels 

are 1.5-fold higher than a non-pregnant woman. 

 

 5. HYPOTHYROIDISM IN PREGNANCY 

 Until the fetal production of thyroid hormones in small 

quantities starts at 10th week of pregnancy, the fetus totally depends 

on the maternal hormones. If mother has hypothyroidism, a wide-range 

of adverse pregnancy events including, but not limited to, spontaneous 

abortion, preterm delivery, gestational diabetes, preeclampsia, and 

even fetal death can be observed. The worse outcomes are more 

associated with severe hypothyroidism, but subclinical disease may 

also result with a threefold increased risk of placental abruption and 

an almost twofold increased risk of preterm labor [12]. According to 

the 2017 ATA Thyroid and Pregnancy Guideline, most recent definition 

of gestational hypothyroidism is as the presence of an elevated TSH 

and a decreased serum fT4 concentration during gestation, which both 

are outside the trimester-specific reference ranges [2]. Most frequent 

cause of this hypothyroidism is autoimmune Hashimoto’s thyroiditis in 

regions with adequate iodine nutrition [13 ve 14]. 

 The upper limits of TSH was previously reported as 2.5mU/L and 

3.0mU/L for the 1st and 2nd-3rd trimesters, respectively, in the 2011 

ATA guidelines, but recent 2017 report published that there are 

significant variations among populations, which mainly based on the 

iodine status of populations and the TSH assays used for the analyses. 

Accordingly, it was reported that determining a universal TSH cut-off 

value to initiate therapy is not possible, and decisions should be 

based on individual assessments of patients according to population- 

and trimester-specific ranges that defined in healthy anti-thyroid 

peroxidase antibodies (TPOAb)-negative pregnant women with optimal 

iodine intake and without thyroid illness. In case of these optimal 

reference values are not present, then pregnancy-specific TSH 

reference ranges obtained from similar patient populations and 

performed using similar TSH assays should be used. And, if internal or 

transferable pregnancy-specific TSH reference ranges are not 

available, an upper reference limit of ~4.0 mU/L may be used. For most 

assays, this limit represents a reduction in the non-pregnant TSH 

upper reference limit of ~0.5mU/L. The severity of gestational 

hypothyroidism is associated with the pregnancy outcomes. In cases 

with subclinical hypothyroidism, which is defined by an elevated TSH 

despite normal fT4 levels, risk of severe preeclampsia, preterm 

delivery, placental abruption, and/or pregnancy loss were found to be 

increased when compared with the euthyroid women [13, 15 ve 16]. 

 A recent systematic review and meta-analysis of 18 cohort 

studies also reported that subclinical hypothyroidism during pregnancy 

is related with placental abruption, premature rupture of membranes, 

pregnancy loss, and neonatal death [17]. Despite there is paucity of 

evidence regarding the association between cognitive impairment the 

offspring and the subclinical hypothyroidism during pregnancy, 

observational studies revealed a potential association between these 

conditions [18]. Apart from subclinical hypothyroidism, cases with 

overt hypothyroidism, which is defined by an elevated TSH and 

decreased fT4 levels, are rare and occasional cases, because some 
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hypothyroid women are anovulatory, and gestational severe 

hypothyroidism is associated with increased 1st trimester spontaneous 

abortions. But, if pregnancy continues, some of the adverse outcomes 

are preeclampsia, gestational hypertension, prematurity, low birth-

weight, post-partum hemorrhage, perinatal consequences, and 

neurophysiological and cognitive impairment of the offspring [19 ve 

20]. Another subgroup of gestational hypothyroidism is isolated 

maternal hypothyroxinemia, which is defined as the presence of normal 

TSH levels, and maternal fT4 levels in the lower 2.5th-to-5th percentile 

of the reference range. There is no strong evidence about the effects 

of isolated maternal hypothyroxinemia on pregnancy outcomes, but 

limited evidence suggests that incidences of preterm delivery, 

macrosomia, gestational diabetes, and impaired cognitive functions 

increases occasionally [13 ve 21]. Keeping all the adverse outcomes 

due to these clinical tables of gestational hypothyroidism in mind, 

ATA recommends that overt hypothyroidism should be treated, but 

isolated hypothyroxinemia should not be routinely treated during 

pregnancy [2]. If a pregnant woman has a TSH level >2.5mU/L, then she 

should be evaluated for TPOAb status, and a TPOAb-positive woman with 

TSH> reference range, and TPOAb-negative women with a TSH greater than 

10.0mU/L should be treated with L-thyroxine. On the other hand, 

treatment was not recommended for cases with TPOAb negativity and 

normal TSH level. 

 

 6. HYPERTHYROIDISM IN PREGNANCY 

 Maternal hyperthyroidism is defined as a low or suppressed serum 

TSH level in the presence of a high fT4 level based on trimester-

specific reference ranges. It must be kept in mind that TSH levels are 

normally declined in the 1st trimester of gestation, and fT4 should 

also be measured for an accurate diagnosis. The human chorionic 

gonadotropin is the most important biochemical agent that underlies 

the hyperthyroidism in pregnancy. The clinical view of hyperthyroidism 

due to increased hCG levels is called gestational transient 

thyrotoxicosis, and it is the most frequent cause of hyperthyroidism 

during pregnancy. The clinical table of hyperthyroidism is generally 

mild and resolves spontaneously. Overt hyperthyroidism occurs in 0.4% 

to 1.7% of pregnant women, and approximately 90% of overt 

hyperthyroidism in pregnant women is Graves disease. Other important 

causes of gestational hyperthyroidism are subacute thyroiditis, toxic 

thyroid adenoma, toxic multinodular goiter, and iatrogenic excessive 

L-thyroxine intake [22]. The symptoms of gestational hyperthyroidism 

may overlap with normal pregnancy features like dyspnea, palpitation, 

anxiety and heat intolerance. In case of a Graves disease diagnosis, 

goiter is usually palpable, and Graves’ ophthalmopathy may be present. 

Biochemical analyses reveal a TSH level lower than the lower limit of 

the reference range, high fT4 levels, and generally the presence of 

TSH-receptor antibodies (TRAb). TRAb are used to discriminate Graves 

disease from other forms of hyperthyroidism [23]. 

 If hyperthyroidism of pregnancy is left untreated, the potential 

adverse outcomes may include low birth-weight, severe preeclampsia, 

miscarriages, maternal congestive heart failure, stillbirth, and fetal 

growth restriction. The severity of pregnancy complications and 

adverse outcomes in gestational hyperthyroidism decreases 

significantly if the treatment initiated as soon as possible, and 

delivered at an adequate dose. Radioactive iodine uptake is 

contraindicated in pregnancy, either at diagnostic or therapeutic 

doses. If medical treatment is necessary, the medication should be 

selected according to the specific gestational period. Accordingly, 

during first trimester, propylthiouracil (PTU) should be the choice of 
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medication, since methimazole is associated with teratogenicity. 

Nevertheless, PTU is not free-of risk, and associated with 

hepatotoxicity, and methimazole should be the choice during second and 

third trimesters [24]. If medication has started for a pregnant woman, 

then free T4 and TSH should be measured routinely at every 2-to-6 

weeks period during labor. Thyroidectomy is an occasional option for 

the treatment of thyrotoxicosis, particularly if a rapid control of 

hyperthyroidism is needed and medications are not applicable due to 

contraindications, allergies, or noncompliance. The optimal time-frame 

for thyroidectomy operation is during the second trimester; because, 

first trimester is associated with fetal loss and teratogenicity, and 

third trimester is associated with preterm labor. Approximately two-

weeks of iodine treatment, anti-thyroid drugs, and beta-blockers are 

among the options for preoperative medications.  

 

 7. THYROID NODULES AND CANCERS IN PREGNANCY 

 Thyroid tumors are the most common endocrine neoplasms. Majority 

of them are benign hyperplastic nodules, and approximately 5%-to-20% 

are benign follicular adenomas or carcinomas of follicular or 

parafollicular (C) cell origin. The diagnosis of both thyroid nodules, 

and differentiated thyroid carcinoma rises in pregnancy. This is both 

related with the increased medical attention in pregnancy period, and 

also with the increased thyroid volume, which also increases the sizes 

of the nodules [25]. Thyroid cancer mostly present as thyroid nodules. 

Radionucleotide scanning is contraindicated in pregnancy. But, if a 

nodule is detected, then neck ultrasonography and fine-needle 

aspiration biopsy should be performed when indicated to exclude a 

malignancy. Meanwhile, the serum thyroid hormone levels should be 

measured to manage the hypothyroidism or hyperthyroidism appropriately 

to overcome the associated adverse outcomes [26]. The general approach 

of ATA guidelines to nodules detected in pregnancy is similar with the 

Endocrine Society guideline and can be summarized as follows [2 ve 

27]: 

 Nodules ≤1.5 cm: can be followed postpartum. 

 Nodules ≥1.5cm: if ultrasound revealed benign characteristics, 

fine-needle aspiration can be delayed till after delivery; 

otherwise, it can be performed in pregnancy. 

 Pathologically suspicion of papillary cancer: surgery can be 

performed in 2nd trimester, or delayed after delivery 

 Well-differentiated papillary cancer: 2nd trimester surgery if 

lymph node metastases (+). Close follow-up by ultrasound and 

thyroglobulin, and 2nd trimester surgery on progression. 

 Thyroid hormone therapy for achieving TSH level between 0.1 and 

1.5 IU/L. 

 Pregnancy should be deferred for 6 months after radioactive 

iodine treatment, and dosing of levothyroxine should be 

stabilized before pregnancy. 

 If the nodule is suspicious for a follicular or Hurthle cell 

neoplasm, it usually represents a 10% to 15% risk of malignancy. 

It is recommended that surgery be performed after delivery.   

 

 8. CONCLUSION AND RECOMMENDATIONS 

 The most recent ATA thyroid and pregnancy guideline 2017 

recommends that health care providers should identify all newly 

pregnant women at high risk for thyroid disease, according to the 

criteria of: 
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 history of thyroid dysfunction 

 symptoms or signs of thyroid dysfunction 

 presence of a goiter 

 and known thyroid antibody positivity 

 Other risk factors for thyroid disease are: 

o Age >30 years  

o History of diabetes mellitus type 1 or other autoimmune 

disorders  

o History of pregnancy loss, preterm delivery or infertility  

o History of head or neck radiation or prior thyroid surgery  

o Family history of autoimmune thyroid disease or thyroid 

dysfunction  

o Morbid obesity  

o Use of amiodarone, lithium, or recent administration of 

iodinated radiologic contrast 

o Two or more prior pregnancies  

o Residing in area of moderate to severe iodine deficiency 

 Guideline recommends that measurement of serum TSH should be 

performed as soon as pregnancy is confirmed, with reflex anti-TPOAb if 

TSH is 2.5–10mU/L. The flowchart of decision-making process in 

approach to thyroid disease in pregnancy is summarized in Figure 1. 

 
Figure 1. Testing for thyroid dysfunction in pregnancy  

(ULRR: upper limit of the reference range) 

In High Risk Women,check TSH a soon as pregnancy confirmed,with reflex 

TPO Ab if TSH 2.5-10 mU/L

TSH<0.1

See 

thyrotoxicosis 
section

TSH:2.5-10

see TPOAb

THS>10

Treat With 

Levothyroxin

TSH:0.1-2.5

No further 

work up

TPO Ab positive

TSH:2.5 ULRR

-Consider 

treatment with 

levothyroxin

TSH ULRR-10

-Treat with 

levothyroxin

TPOAb negative

TSH:2.5  ULRR

-No Treatment

TSH ULRR-10

-Consider 

treatment with

levothyroxin
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