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Introduction 

In pregnancy, the body undergoes changes in hormones and metabolism that may cause various pathophysiologic processes, 

some of which can be serious if not treated. One of these is thyroid dysfunction, which causes complications in the mother 

and fetus [1]. Comprehensive understanding of the pathophysiology, diagnosis, and treatment of thyroid dysfunction is 

crucial to mitigate adverse maternal and fetal outcomes [2], but changes in hormones during pregnancy make diagnosing and 

managing thyroid disease more challenging.  

Pregnancy puts a great deal of stress on the thyroid gland, so women with iodine deficiency or reduced thyroid reserve may 

develop hypothyroidism, the most widespread thyroid disorder reported in pregnancy, with subclinical hypothyroidism seen 

more often than overt hypothyroidism [1, 3]. However, data on the prevalence of hypothyroidism during pregnancy varies as 

its diagnosis depends on the upper end of the reference range and technique used to measure TSH [1]. This paper overviews 

this disorder in pregnancy, starting from the physiological changes and symptoms to the way it is diagnosed and treated, in 

addition to its prognosis. The relationship between COVID-19 and thyroid disfunction is also addressed. 

Thyroid Hormones in Pregnancy 

The Pregnant Woman  

The physiology of the maternal thyroid gland undergoes the following alterations to ensure that levels of THs are sufficient 

at each gestational stage during normal pregnancy [1, 4]: 

1. THs circulate in the blood with the help of transthyretin, albumin, and TBG [4, 5]. In pregnancy, TBG levels double or 

triple, producing an increase in total T4 and T3 levels and a decrease in TSH concentration [5, 6]. The other two 
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In normal pregnancy, the maternal thyroid gland undergoes alterations to maintain the necessary 

levels of thyroid hormones (THs) in each gestational period. However, various factors may reduce 

TH levels, potentially impacting the onset and development of pregnancy. Such cases of thyroid 

dysfunction are divided into overt (clinical) hypothyroidism, subclinical hypothyroidism, or isolated 

hypothyroxinemia, depending on the severity of deficiency. The reported incidence of overt 

hypothyroidism in pregnancy is 0.3-1.9%, while that of subclinical hypothyroidism is 1.5-5% and 

that of isolated hypothyroxinemia ranges between 1.3%-25.4%. On a global level, the most common 

factor for hypothyroidism is iodine deficiency, but in regions where iodine sufficiency is the norm, 

the most cause is autoimmune thyroiditis or Hashimoto's thyroiditis. Early diagnosis and treatment 

of low TH levels can play a significant role in lowering the risk of negative outcomes such as 

recurring miscarriage, gestational hypertension, premature birth, and adverse fetal outcomes. 

However, there is no agreement on TH reference levels during pregnancy to be used to diagnose 

thyroid dysfunction, nor is there agreement on universal screening of pregnant women for thyroid 

function in the first trimester, so specific studies for different populations are needed. In extremely 

stressful events, as is the case during the COVID-19 pandemic, thyroid function may be altered early 

in pregnancy, so pregnant women in these situations merit extra monitoring of their thyroid 

function. As managed hypothyroidism is not a risk factor for more negative outcomes in patients 

with COVID-19, no extra precautions or measures need to be taken. 
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proteins—transthyretin and albumin—are released into the bloodstream to control the movement of hormones from the 

mother to the fetus, and play a role in how THs are reabsorbed and affected by deiodinases [4]. Transthyretin protects 

against the deiodination of THs in the placental tissue, thereby raising TH concentrations and facilitating their passage 

into the fetal circulation [4]. Albumin binds with THs with a low affinity but high capacity and has been found in the 

trophoblast glycocalyx, where it helps recapture and protect THs or works to transport the hormone in the fetal 

circulation [7]. 

2. The iodothyronine deiodinases play a role in the regulation of THs [8]. For instance, deiodinases can adjust the TH 

signaling in target cells to modulate the cytoplasmic pool of T3 and the level of T3 in the nucleus. They also affect the 

saturation receptors of thyroid hormones. These actions are independent of circulating THs concentrations [5]. In 

pregnancy, the level of deiodinases expressed in the uterus is altered, with type III deiodinase having the highest 

expression at the initial stages of pregnancy and type II deiodinase having the highest expression at the first trimester. 

The deiodinases are expressed throughout the fetus to maintain maternal THs levels in an appropriate range for the 

developing fetus [8]. 

3. Pregnancy causes the rate of glomerular filtration to rise, leading to an increase in renal clearance of iodine, so lower 

levels of iodine are in circulation. This stimulates the maternal thyroid, adding to the risk of hypothyroidism and goiter 

[4, 5]. The sodium-iodide symporter (NIS) plays an important role in iodine uptake into the mother’s thyroid follicular 

cells and across the placenta. This transport into the fetal circulation is aided by pendrin, which, along with NIS, is 

expressed in the placenta, enabling the synthesis of THs by the fetal thyroid [9]. 

4. Levels of the human chorionic gonadotropin β-subunit increase during pregnancy, leading to a rise in free THs and 

lower TSH concentrations [3-5].  

5. Thyroglobulin levels frequently increase in pregnancy, with subsequent pregnancy-associated goiters in 5-15% of cases 

[5]. 

6. To fulfill their role in fetal development, THs must be transported across the plasma membrane. There are at least six 

known TH plasma membrane transporters: MCT8, MCT10, LAT1, LAT2, OATP1A2, and OATP4A1. These proteins 

facilitate the maternofetal transfer of THs in early pregnancy and play a part in regulating trophoblast activity, helping 

to maintain equilibrium between cell apoptosis and proliferation [10]. 

In addition to physiological changes, environmental toxins e.g. dioxins and polychlorinated biphenyls can alter thyroid 

function during pregnancy [11]. Smoking is also linked to alterations in maternal and fetal thyroid function [12]. 

The Developing Fetus 

The thyroid gland is the first gland that the growing embryo develops, and THs from the mother can be found in the embryo 

about four weeks into pregnancy [13, 14]. After 8-9 weeks into pregnancy, the fetus brain contains nuclear TH receptors, 

with levels comparable to those of adults found after 18 weeks [14].  

In the first trimester, the THs affecting the development of the fetal central nervous system depend on maternal THs, which 

cross the placenta during this early stage of pregnancy. After about six weeks, the maternal free T4 stimulates neural 

progenitors to proliferate and migrate in the cerebral cortex, the hippocampus, and the medial ganglionic eminence of the 

fetus. By the 10-12th week, the fetal thyroid is able to accumulate iodine [15]. As the fetus moves into the second trimester, 

its thyroid begins its own hormone production, developing its complete hypothalamic-pituitary-thyroid system at about 20 

weeks [13]. Besides neurogenesis and migration, THs are implicated in the growth of axons, arborization of dendrites, and 

formation of synapses. They also affect the differentiation and migration of glial cells and promote myelination [14].  

Although the fetal thyroid gland starts to produce its own hormones in the second trimester, maternal THs continue to be 

implicated in neurodevelopment until delivery, when the fetal thyroid is fully mature [14]. Concentrations of T4 and fT4 in 

the fetal circulation progressively rise during pregnancy, achieving adult levels near the beginning of the third trimester, but 

low concentrations of T3 and fT3 are maintained during gestation and rise only at the end of gestation [16]. Clearly, maternal 

T4 concentrations in early pregnancy play a key role in providing the fetal cortex with THs, and they maintain this 

importance until delivery. 

Hypothyroidism and Hypothyroxinemia in Pregnancy 

Definition 

Hypothyroidism occurs when not enough TH is produced [17]. Hypothyroidism is subdivided into three types, according to 

the etiology: primary, secondary, and tertiary. Primary hypothyroidism happens when the thyroid gland fails to produce THs 

[17], whereas secondary and tertiary hypothyroidism, often grouped and known as central hypothyroidism, are caused by 

damage in the hypothalamic-pituitary axis, leading to insufficient release of TRH and TSH [17]. The clinical presentation of 

hypothyroidism varies widely, and its symptoms are similar to those of other conditions, so its definition is primarily 

biochemical. Hypothyroidism can be mild or severe. Severe hypothyroidism, called overt or clinical hypothyroidism, is 

diagnosed when serum TSH concentrations are above normal, and fT4 is lower than the range considered normal [17]. 

Subclinical, or mild, hypothyroidism is diagnosed when TSH levels are above normal, but the fT4 value is within the normal 

range. Isolated maternal hypothyroxinemia in pregnancy is diagnosed when fT4 levels are lower than the normal range 

without elevated TSH levels [2]. 
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Epidemiology 

The prevalence of overt hypothyroidism in pregnant women has been reported to range from 0.3 to 1.9% [1, 3, 18-20], with 

subclinical hypothyroidism being reported in 1.5-5% of pregnant women [1, 3, 21, 22]. Prevalence rates rose in 2011, after 

the American Thyroid Association (ATA) issued recommendations to use a TSH value of 2.5 mIU/ml as the upper end of the 

normal range in the initial trimester and 3.0 mIU/L as the upper limit in the last two trimesters [23]. Wide ranges in the 

prevalence of isolated hypothyroxinemia during pregnancy have been reported, from 1.3% on the low end all the way up to 

25.4% [4]. These disparities are linked to differences in diagnostic criteria, maternal iodine intake, gestational age, or 

method of measuring fT4 [3]. 

Etiology 

Globally, the most common factor in hypothyroidism in pregnancy is iodine deficiency, but in countries with adequate levels 

of iodine, the most frequent reason for this condition is autoimmune thyroiditis or Hashimoto's thyroiditis [24]. Isolated 

hypothyroxinemia is most frequently caused by marginal iodine deficiency in the diet [3].  

While iodine deficiency is the most common etiology for gestational hypothyroidism, other risk factors have now been 

identified [1, 4, 20-22, 24]: >30 years of age, history of thyroid dysfunction (goiter; positive thyroid antibodies), clinical 

symptoms or signs of hypo-hyperthyroidism, family history of autoimmune thyroid diseases or thyroid dysfunction, history 

of diseases known to affect thyroid function, diabetes mellitus type 1 or other autoimmune disorders, multigravida, 

miscarriage, premature labor, fertility problems, use of medications like amiodarone, thalidomide, oral tyrosine kinase 

inhibitors, interferon, bexarotene, perchlorate, ethionamide, rifampin, phenytoin, phenobarbital, carbamazepine, interleukin-

2, and lithium, radiotherapy of the head and neck region, thyroid surgery, recent (in the past 6 weeks) exposure to 

radiographic iodinated contrast, morbid obesity, and living in a region characterized by moderate to severe iodine deficiency. 

Diagnosis 

Clinical Signs and Symptoms 

There are no clear symptoms of isolated hypothyroxinemia and subclinical hypothyroidism. Those of overt hypothyroidism, 

however, are noticeable but quite nonspecific, affecting various organ systems: 

1. Integumentary: Dry, pale, and thick skin, coarse hair, hoarseness deeper voice, enlargement of the tongue, facial 

puffiness, swollen eyelid, peripheral edema, cold intolerance, goiter, and hypohidrosis. 

2. Gastrointestinal: Constipation, low appetite, and weight gain disproportionate to gestational age. 

3. Cardiovascular: Diastolic hypertension, bradycardia, cardiomegaly, and pericardial effusions. 

4. Musculoskeletal: myasthenia, decreased osteotendonous reflexes, cramps, stiffness, fatigue, and lethargy. 

5. Neurological: Decreased attention span, impaired memory, altered mood, and depression.  

6. Reproductive: low libido [17, 25]. 

Laboratory Diagnosis 

With the increasing metabolic demands women face during pregnancy, the normal range of results for thyroid function 

testing is different from those of healthy nonpregnant women. Therefore, in 2011 the ATA proposed reference limits for 

TSH and fT4 that are specific to pregnant women, even going so far as to suggest reference levels for each trimester of 

pregnancy [2]. However, more recent research has called into question these specific TSH reference limits. For instance, 

research in India, East Asia, and the Netherlands have found the upper reference limit of TSH to be only modestly lower 

than healthy nonpregnant women [1]. The general ATA guidelines suggest a diagnosis of primary overt maternal 

hypothyroidism when the TSH value is above the upper limit of the gestational reference range (>4.0 mIU/L) and serum fT4 

levels are lower than expected, or when the TSH levels reach ≥10.0 mIU/L, regardless of serum fT4 levels [1]. Subclinical 

maternal hypothyroidism is diagnosed when the serum TSH concentration is between 4.0-10 mIU/L and fT4 level is in the 

normal range [1]. Isolated maternal hypothyroxinemia is diagnosed when a normal TSH level is accompanied by an fT4 

level in the lower 2.5th-5th percentile of the reference limits [1]. 

As the considerable geographic and ethnic variations in TSH concentrations during pregnancy have come to light, the ATA 

recommends using local reference ranges tailored specifically for each trimester and varying according to population, 

medical center, or even laboratory facility. However, if these are lacking, APA advises that 4.0 mIU/L be used as the upper 

reference limit of TSH in the first trimester, returning gradually towards the nonpregnant normal TSH range (0.45-4.5 

mIU/L) [17, 18] as the pregnancy progresses in the second and third trimester [1].  

Further variation in the assessment of hypothyroidism stems from the way fT4 levels are interpreted, which depends on each 

patient’s iodine intake and the type of assay used. The recommended method is to measure fT4 in the dialysate or ultrafiltrate 

of serum samples, using online solid-phase extraction-liquid chromatography/tandem mass spectrometry [1, 2].  

In around one-third to two-thirds of pregnant women with high levels of TSH, thyroid antibodies (TAb) are found. Pregnant 

women with thyroid peroxidase antibodies (TPOAb) may have a higher risk of adverse outcomes [26], so the ATA 

recommends TPOAb evaluation when deciding on treatment [4]. 

Treatment 
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Daily recommended intake of iodine (potassium iodide) is 150 μg for non-pregnant women or those planning to be and 250 

μg for pregnant or lactating women [1]. 

For women who are trying to conceive, treatment with levothyroxine is the best way to preempt overt hypothyroidism, 

aiming to reduce TSH levels to <2.5 mIU/L [3]. In pregnancy, requirements for thyroxine gradually grow from 4-6 to 16-20 

weeks. These higher T4 requirements continue until delivery, so it is crucial to monitor TSH and fT4 values and adjust 

therapy as needed [27]. 

The APA guidelines also include a recommendation that euthyroid women who suspect they are pregnant and have already 

started taking levothyroxine daily take two extra doses per week (20-30% increase) immediately. However, preconception 

levels of TSH and the cause of any maternal hypothyroidism may call for modification of treatment with levothyroxine [1-

3]. During the first half of pregnancy, TSH levels must be checked once a month, and at least once between weeks 26-32 

[28]. 

If a woman has overt hypothyroidism after she becomes pregnant, she should start taking levothyroxine right away to bring 

the thyroid function test results to within the normal reference range. This thyroid function test should be re-administered 

within 30-40 days, and subsequently every 4-6 weeks, with the dose of levothyroxine being modified as needed based on 

these test results [3]. After pregnancy, the amount of levothyroxine given should be lowered to pregestational levels, and 

serum TSH levels should be assessed after six weeks. However, more than half of women with Hashimoto's thyroiditis need 

more TH in the postpartum period than they did before pregnancy [1, 2, 29]. 

Levothyroxine therapy is generally recommended for pregnant women with subclinical hypothyroidism only if they are 

TPOAb positive in order to maintain normal gestational TSH concentrations [1, 2, 30]. However, recommendations from the 

Italian Society of Endocrinology (ISE) and the Italian Thyroid Association (ITA) are broader, suggesting that pregnant 

women who test positive for TPOAb and have TSH values of 2.5-4.0 mIU/L be given levothyroxine, especially in the first 

trimester, to preempt rising serum TSH levels [31]. The ATA recommends that levothyroxine therapy for women with 

subclinical hypothyroidism and negative TPOab status be used following their 2017 guidelines [1], but the ISE and ITA 

recommend levothyroxine in these cases because negative TPOAb results have been reported in a significant number of 

patients with chronic autoimmune thyroiditis because of maternal immunosuppression [31]. In cases where levothyroxine is 

given for subclinical hypothyroidism during pregnancy, a reevaluation of thyroid function should be conducted after delivery 

to determine if therapy should be continued [32]. Treatment with levothyroxine therapy is not advised for TPOAb-negative 

patients with TSH values in the normal range.  

Treatment with levothyroxine for patients with isolated hypothyroxinemia is not recommended due to lack of evidence 

supporting its use [1, 3, 33]. 

Complications in Pregnancy 

Maternal iodine deficiency and low TH levels are implicated in various complications in pregnancy and negative outcomes 

linked to the growth and neurodevelopment of the fetus. 

1. Euthyroid women with positive TPOab status 

Various studies have found higher risk of miscarriage [34], premature delivery [35], perinatal mortality [36], 

postpartum thyroid dysfunction [37], postpartum depression [38], neonatal respiratory distress syndrome [39], and 

delays in cognitive and psychomotor development in their children [40]. 

2. Women with overt hypothyroidism 

In this population, there is a greater risk of miscarriage, stillbirth, gestational anemia, gestational arterial hypertension, 

preeclampsia, placental abruption, threatened preterm labor, premature delivery, heavy bleeding after delivery, heart 

failure, low birth weight, and heightened neonatal respiratory distress [33]. Placental dysfunction can cause intrauterine 

growth to be restricted, leading to low fetal TH circulation and reduced expression of TH receptors in the fetal brain, 

which may be linked in part to mild neurodevelopment impairment [41]. Altered behavior and impaired cognitive 

development, especially related to attention, visual processing, and gross motor skills, have been reported in children 

whose mothers were hypothyroid and iodine-deficient in early pregnancy [35, 42]. Studies have reported attention 

disorders, delays in psychomotor and language development, and an average IQ score seven points lower in children of 

women who did not receive treatment for hypothyroidism compared to children whose mothers had normal thyroid 

function [3, 43, 44]. 

3. Women with subclinical hypothyroidism 

In this population, studies have found a greater risk of several adverse outcomes including miscarriage, premature 

delivery, preeclampsia, breech birth, small for gestational age and lower birth weight, and a higher rate of fetal death 

[21, 22, 45, 46]. Some research also suggests that children of women who had subclinical hypothyroidism while 

pregnant have impaired neuropsychological vision development [2, 13, 44, 46]. However, not all research has found a 

correlation between subclinical hypothyroidism and adverse outcomes [30]. 

4. Women with isolated hypothyroxinemia 

In this population, some research suggests an association between isolated hypothyroxinemia and preterm delivery, 

premature rupture of fetal membranes, and above-average weight at birth [47]. Other research focusing on the initial 20 

weeks of pregnancy has found that diagnosis of isolated hypothyroxinemia in this period is linked to fetal distress, 

musculoskeletal abnormalities, and small for gestational age [46]. When diagnosis occurs in the first 12 weeks of 



Hussein, 2021 

Pharmacophore, 12(2) 2021, Pages 22-31 

26 

pregnancy, it has been linked to delayed psychomotor function when the children are 12 and 24 months old as well as a 

delay in expressive language when they are 18-30 months old [45]. However, other research has found no heightened 

risk of adverse outcomes in the children whose mothers had isolated hypothyroxinemia [48]. 

Given the link between elevated TSH values in pregnant women and negative outcomes such as impaired psychomotor 

development in their children [49], the effect of levothyroxine on pregnant women diagnosed with subclinical 

hypothyroidism has been studied through randomized trials. The results indicate that levothyroxine therapy improves 

pregnancy outcomes and lowers the rate of preterm delivery [30] in women who are positive for TPOAb and have TSH 

levels >2.5 mIU/L. However, no significant impact on children’s intellectual development at three [50] and five years of age 

has been found, although these results may have been affected by the treatment with levothyroxine being started late, 

typically in the 17th week of pregnancy [51]. 

Screening 

The decision to test for hypothyroidism either before pregnancy or in the first trimester should consider the likelihood of 

detecting changes in maternal TH concentrations or the correlation between these changes and the higher risk of negative 

outcomes during pregnancy and in the cognitive development of the children, but since it is still uncertain what effect 

treatment for thyroid dysfunction has on the risk of adverse outcomes, universal screening for TSH and thyroid antibodies 

remains controversial. More research is needed to assess the impact of first-trimester levothyroxine therapy on perinatal 

outcomes and intellectual development of the child.  

In 2002, the American Association of Clinical Endocrinologists advised TSH testing for all women planning to become 

pregnant or in the first trimester as a routine practice [52]. In contrast, the 2017 ATA guidelines suggest restricting TSH 

screening to expectant women known to be a high risk [2, 4, 17]. However, if only high-risk patients are screened, 30% of 

women with hypothyroidism would not be detected [22]. 

Newborns 

In the first week following delivery, the TSH level in neonates increases, triggering increased production of fT4 by the 

thyroid gland. This synthesis of THs occurs when there is a sufficient amount of pre- and postnatal iodine [53]. Neonatal 

hypothyroidism—reported in one in 3,000-4,000 births—can be either transient or permanent. Hypothyroidism of a transient 

nature can be brought on by several factors: low or (paradoxically) high levels of iodine, maternal intake of antithyroid 

medications and goitrogens while pregnant, transport of Tab from the mother across the placenta that obstruct the neonatal 

TSH receptors, very low birth weight for gestational age, and premature delivery. Despite its temporary nature, however, 

transient hypothyroidism can have deleterious effects in infants, especially on their neurological development, so it is 

advisable to diagnose this early so that it can be treated [53]. 

There are also greater risks of complications in infants of women with autoimmune thyroid disease, most commonly 

Hashimoto's disease, depending on the kind and amount of transplacental TAb [53]. Evidence suggests a link between 

autoimmune thyroid disease in the mother and transient congenital hypothyroidism in the newborn. 

Screening for TSH and fT4 levels in newborns should be carried out 48 hours after delivery and again in the period between 

weeks 2 and 4 for infants whose initial TSH values were >6 mUI/L, especially when their mothers have autoimmune thyroid 

disease [53, 54]. 

Thyroid Dysfunction and COVID-19 

The novel coronavirus disease 2019 (COVID-19), which is caused by severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), is linked to high morbidity and mortality rates with effective therapy being limited. Like others in the 

coronavirus family, the SARS-CoV-2 virus attacks the body, using angiotensin-converting enzyme 2 (ACE2) receptors to 

enter cells, as these receptors interact with the transmembrane protease serine 2 (TMPRSS2) [55]. Of interest in this review, 

ACE2 and TMPRSS2 expression levels in the thyroid gland are high, to an extent greater than that seen in the lungs [55]. 

Clinical Manifestations 

Patients with COVID-19 may be asymptomatic cases, or the disease may manifest itself in a variety of ways, ranging from 

mild upper respiratory tract infection to severe cases of pneumonia and acute respiratory distress that can lead to death [56].  

The WHO lists those who are more vulnerable as people with certain comorbidities, but this general guidance does not 

include COVID-19 risks for people with pre-existing thyroid dysfunction. Likewise, the American Thyroid Association has 

not recommended specific measures for hypothyroid patients but emphasizes the need to limit the transmission of COVID-

19 and advises this group of patients to maintain their prescribed treatment [57].  

Evaluation of thyroid function for COVID-19 is not part of the WHO’s guidelines for clinical management [58]. However, 

changes in thyroid function were reported during the previous SARS-CoV outbreak [59, 60]. A study carried out during the 

2003 SARS outbreak found significantly reduced serum T3 and T4 concentrations in patients with SARS compared to 

healthy controls in both the progression and recovery stages of the disease, with low T3 concentrations associated with 

disease severity [59]. Leow et al. evaluated 61 SARS-CoV survivors three months after recovery, looking for hormonal 

abnormalities and found that four (6.7%) of the patients had developed biochemical hypothyroidism. The three patients who 
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developed central hypothyroidism saw their condition disappear three to nine months later, but the single patient with 

primary hypothyroidism (caused by new-onset chronic lymphocytic thyroiditis) needed permanent T4 treatment [60]. 

Another study on patients with SARS found significant damage to the follicular epithelial and parafollicular cells of their 

thyroid glands [61]. Further research by Wei et al. found a reduction in the number of TSH-positive cells and their staining 

immunoreactivity in the pituitary of SARS patients, suggesting that lower TSH levels might be linked to the changes in 

TSH-secreting cells in the pituitary [62]. 

Chen et al. observed reduced TSH and T3 concentrations in patients with COVID-19, with a positive correlation between 

COVID-19 severity and the extent of the TSH and T3 reduction [63]. In addition, patients with severe and critical COVID-19 

had serum TSH concentrations that were significantly lower than those in patients with non-COVID-19 pneumonia, when 

the severity of disease was comparable, suggesting COVID-19 may have a unique impact on cells that secrete TSH. A recent 

study also reported lower TSH and fT4 levels in patients with COVID-19 compared to those without COVID-19 [64]. The 

most probable reason for these reported alterations is nonthyroidal illness syndrome, in which reduced total T4 and fT3 

values are seen in conjunction with higher reverse T3 values without an elevation of TSH. In longer or more critical periods 

of illness, overall lower TSH, fT4, and fT3 values are seen [65]. TSH suppression is likely linked to increased levels of 

proinflammatory cytokines like interleukin-6, known to be negatively correlated with TSH. Cortisol, with its link to TSH 

secretion, may also play a role [66]. Increased endogenous cortisol secretion in patients with COVID-19 may act as a TSH 

suppressant [67]. A third potential explanation for the reported changes in thyroid function in the presence of COVID-19 

might be a direct cytopathic effect of SARS-CoV-2 on thyrotrophs since the virus binds with the receptor ACE2, which is 

expressed in the pituitary [68]. Importantly, regardless of the factor involved in the reported reduction in TSH secretion, 

subsequent testing after recovery revealed a return to baseline TSH values, suggesting the changes in thyroid biomarkers are 

transient and reversible after COVID-19. 

Alterations in the immune system occur during pregnancy, with more severe symptoms stemming from the reaction to viral 

infections. This immunological adaptation helps the woman to avoid rejection of the fetal semi-allograft [69], but as this 

occurs through the suppression of T-cell activity, women are more susceptible to viral infections during pregnancy [70]. The 

circulatory and respiratory systems also change during pregnancy, which could lead to more adverse clinical outcomes when 

viral infection occurs [71].  

Thyroid disorders are common during pregnancy, with concern for their own health and that of their fetuses prompting 

patients to seek advice from physicians [72]. This concern often escalates to anxiety and even fear during infectious 

outbreaks [73].  

Research has shown a clear link between depression and anxiety during pregnancy and adverse outcomes both on the 

pregnancy and on the child’s subsequent development [74]. In their review of thyroid disorders and anxiety, Simon et al. 

(2002) found an association between altered mood and thyroid dysfunction [75]. A subsequent meta-analysis of 20 studies 

revealed a risk of thyroid disease to be significantly higher in people with anxiety being inversely proportional to TSH 

values [76]. In addition, numerous cross-sectional studies have found a higher risk of anxiety or depression in individuals 

with thyroid disorders [77]. For the most part, these studies have centered on the association between depression or anxiety 

disorders and TSH levels or overt hypothyroidism. More recently, however, the connection between mood alterations and 

isolated hypothyroxinemia, and fT3 or fT4 levels has also been investigated. Women who were pregnant during the COVID-

19 pandemic were found to have elevated fT3 and lower fT4, were more likely to develop isolated hypothyroxinemia, and 

had non-significantly higher TSH levels compared to pregnant women before the pandemic [78], suggesting that anxiety 

triggered by the COVID-19 pandemic during early pregnancy had a significant impact on maternal thyroid status [78]. One 

possible mechanism for this association is that anxiety magnifies the TSH enhancement of fT4 to fT3 conversion [79], but 

additional investigation is required to confirm this. 

Presently, no evidence suggests a higher risk of COVID-19 in the population with thyroid disorders than in the euthyroid 

population or that thyroid disorders lead to worse outcomes for patients who have COVID-19. A study of >3,000 adults with 

COVID-19 revealed no link between hypothyroidism and the risk of COVID-related hospitalization, ventilation, or death 

[80]. Studies have shown that there is no correlation between well-controlled hypothyroidism and greater risk of infection; 

however, some evidence suggests that patients with poorly managed hypothyroidism may have a higher risk of infection 

[81]. The British Thyroid Association, the Society for Endocrinology (BTA/SFE), and the ATA all urge patients with 

thyroid dysfunction to stay on their prescribed thyroid medications until the COVID-19 pandemic is over [57] to lower any 

chance of thyroid dysregulation [82], which might worsen COVID-19 outcomes. 

Conclusion 

The importance of understanding how THs work cannot be overstated. It is also crucial to understand how changes that 

occur throughout pregnancy work to ensure sufficient levels of these hormones, as THs are involved in the onset and 

progression of pregnancy and play a critical role in the neural development of the embryo, fetus, and neonate. 

To diagnose hypothyroidism, the ATA has recommended separate specific benchmarks for different populations: non-

pregnant women and pregnant women, with different reference limits at each trimester of pregnancy. Using these 

recommended stricter TSH benchmarks for pregnant women may result in a higher incidence of gestational thyroid 

disorders. Universal screening for thyroid dysfunction in the first trimester has been proposed despite the cost as this 
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identification of hypothyroid women would allow timely treatment and potential decrease in adverse perinatal and neonatal 

outcomes, with subsequent health and economic benefits.  

Although the effectiveness of universal screening in lowering adverse perinatal outcomes remains in question, studying 

screening for thyroid function in each population, not just in at-risk women could offer a key cost-benefit ratio. Assessment 

of the impact of early levothyroxine therapy (before 16-20 weeks gestation) on the risk during pregnancy and to the child 

after birth is also important because the current evidence is restricted to levothyroxine therapy begun after 17 weeks when 

the fetal thyroid begins to produce thyroid hormones. 

Early evidence suggests that hypothyroidism is not a risk factor for more severe outcomes in COVID-19patients, so 

precautions or consultations beyond the usual measures are not necessary. However, additional studies on how COVID-19 

may affect the thyroid gland and function are warranted. 
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