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Abstract 

Hypothyroidism is the most prevalent thyroid condition associated with pregnancy, affecting 

3-5% of all pregnant women. The thyroid-stimulating hormone (TSH) density larger than the 

reference interval prescribed for pregnancy for each experimental level, or  TSH 

concentration levels larger than  2 to 6 mIU/L in the first trimester and larger than 2 mIU/L in 

the consecutive trimesters, is typically considered to be subclinical hypothyroidism, that is 

higher prevalent than overt hypothyroidism. Although this is not the generally recognized 

definition, some researchers have said that overt hypothyroidism is characterized by a serum 

TSH greater than 11 mIU/L and subclinical hypothyroidism as a serum TSH between 6 and 

10 mIU/L. As soon as overt hypothyroidism is identified, levothyroxine therapy should 

quickly bring blood TSH concentration into the reference limits for pregnancy. Different 

professional organizations have different recommendations for treatment for people with 

subclinical hypothyroidism due to conflicting information from observational research and 

clinical trials addressing the advantages for the mothers or the kid. Similarly, widespread 

monitoring and diagnosing of all pregnant ladies for subclinical purposes is recommended 

because the advantages of treatments are still unknown. Additionally, more than 55% of 

women with originally diagnosed hypothyroidism need to take more levothyroxine 

throughout gestation. This might be solved by improving and enhancing the levothyroxine 

prescription on the confirmation of pregnancy. 

 

Introduction  

The most prevalent kind of thyroid malfunction during gestation is hypothyroidism. To 

determine if a certain gestating woman should be tested for thyroid problems and if they'll be 

regarded if they experience subclinical hypothyroidism, isolated hypothyroxinemia, or are 

euthyroid but might have to propagate anti-thyroid antibodies, numerous research has 

examined the maternal-fetal risk of complications in treated samples overt and subclinical 

thyroid dysfunction. Even though research on this subject has evolved, studies have 

demonstrated that pregnancy results might vary depending on the medical situation, leading 

to varying guidelines from professional organizations worldwide. Additionally, 

levothyroxine-using hypothyroid women frequently need to modify their medication dosage 

throughout childbirth. However, the timeliness of these modifications and the extent to which 

they are required have just recently been clarified [1]. 
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Epidemiology 

According to the severity of thyroid dysfunction, hypothyroid diagnosis in maternity is 

classified as being overt (higher serum TSH and lower serum free thyroxine [FT4]) or 

subclinical (normal FT4 and elevated serum TSH). The American Thyroid Association 

describes overt hypothyroidism as FT4 decrease and a serum TSH of more than 5 mIU/L. 

Pregnancy incidence in hypothyroidism is 2.5-5%; however, the hypothyroid condition is 

significantly prevalent (3.5-5%) compared to overt hypothyroidism (1%). Depending on the 

diagnostic standards, the pregnancy trimester, and the mother's dietary iodine status, 

hypothyroidism prevalence varies. According to the American Thyroid Association's 

recommendations, there are two recognized criteria for diagnosing hypothyroidism 

throughout gestation. The first criteria use vert-specific trimester periods while the other 

employs a TSH upper limit of 1.5 mIU/L in the first trimester and 3 mIU/L during the second 

and third trimesters. The higher value of TSH significantly impacts the prevalence of 

hypothyroidism regardless of the chosen criterion. In an American nationally representative 

sample of Eight pregnant women who've been tested for maternal hypothyroidism using the 

standard ranges unique to the first, middle, and third trimesters, 15 percent had blood TSH 

values over the maximum limit of 2.50 mIU/L, 2.75 mIU/L, and 2.91 mIU/L [2]. 96.4% of 

such women had subclinical hypothyroidism, whereas 3 % had observable hypothyroidism. 

Thyroid peroxidase antibodies were present in 60% of females with elevated blood TSH 

(TPOAb). Only 15 % of women with clinically normal thyroid function had TPOAb, and 0% 

had isolated hypothyroxinemia. A plasma TSH of more than 4.15 mIU/L was considered 

subclinical hypothyroidism in some other observational research of  885 pregnant women. 

With gestational age, the ranges of specified intervals as the criterion, the incidence of 

hypothyroidism was 45% at 8 weeks of gestation, 48% at 16 weeks, 46% at 20 weeks, and 

65% at 24 weeks after the introduction of universal salt iodization in China. In conclusion, 

subclinical hypothyroidism constitutes a thyroid problem in pregnancies. At the same time, 

the incidence differs and is greatly influenced by how the upper bound of the TSH 

recommended ranges is defined [3]. 

Causes 

In areas where iodine is abundant, autoimmune disease hypothyroidism is the primary factor 

causing hypothyroidism throughout gestation. The maternal thyroid system is under a great 

deal of stress during pregnancy. Increased maternal replacement therapy is needed to supply 

this need since the fetal thyroid does not begin to operate until 15 to 20 weeks of pregnancy. 

Demands are also raised by enhanced thyroid hormone breakdown by placental type 3 

deiodinase and enhanced thyroxine-bound globulin. The elimination of iodine through the 

urine is also enhanced during pregnancy. The first pregnancy period is when urinary iron 

excretion is at its highest, with the second and third trimesters seeing a reduction. The United 

Kingdom and Russia are two significant instances of nations where iodine intake could be 

adequate for the general public but inadequate for maternity. Human chorionic gonadotropin 

(hCG), a pregnancy hormone, does cause the thyroid to generate thyroid hormone, helping to 

fulfill the thyroid axis's heightened needs during gestation. The latest research indicates that 

women who have thyroid peroxidase (TPO) antibody (TPOAb) may have decreased thyroid 



European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 10, Issue 03, 2023 

 

 

666 
 

function reactivity to hCG15 and could not be able to fulfill the increased demands during 

gestation [4]. This helps understand why women with thyroid autoimmunity and positive 

TPOAb have a higher chance of having unfavorable obstetric consequences, regardless of 

their thyroid dysfunction. The incidence of pregnant goiter and hypothyroidism might 

increase due to this iodine shortage. Throughout the first half of pregnancy, observational 

studies discovered that positive TPOAb was prevalent in 60–90% of women with subclinical 

hypothyroidism, 20–60% of women with thyroid dysfunction, and 20% of women with 

isolated hypothyroxinemia. Iodine overload and insufficiency are also both possible causes of 

gestational hypothyroidism. Congenital hypothyroidism (cretinism) is common in areas with 

significant iodine deficiency, according to various studies. Although hypothyroidism in 

pregnant women was not evaluated in these trials, parental hypothyroidism is considered to 

be a frequent cause of endemic cretinism. Although discrete hyperthyroxinaemia is more 

frequent in mild-to-moderately iodine-deficient locations, severe iodine deficiency has been 

linked to overt hypothyroidism within the mother and fetus. This awareness doesn't lessen the 

necessity for the ladies residing in iodine-deficient and iodine-sufficient provinces (i.e., all 

women) to take iodine nutrition during pregnancy to supply sufficient medium for the 

appropriate hormone insulin to encounter both maternal and fetal needs [5]. Iodine abundance 

can also cause maternal or fetal thyroid problems in pregnant women. 

Consequently, even in areas where iodine is abundant, a 50% reduction in nutritional iodine 

consumption is advised during gestation. 

Pregnancy-related hypothyroidism has reportedly been linked to the trace element iron. 

Thyroid peroxidase (TPO), an agent that contains heme, may be negatively impacted by the 

iron shortage. Combining iron with iodized salt might increase the effectiveness of iodine 

substitution in iodine-deficient regions. The proportional chance of developing 

hypothyroxinemia in the third and second trimesters was 6 times greater in women with 

lesser body iron reserves than the normal women with standard body iron reserves, according 

to a Swiss observational study of pregnant women who had iron reserves in the body [6]. 

Pregnant women commonly suffer from iron insufficiency; it is reported that 45% of 

pregnant women globally have insufficient or no iron storage. Approximately 18% of 

pregnant women in the USA have iron - deficiency anemia; this number is likely substantially 

higher for women in underdeveloped nations. It is necessary to conduct more studies on the 

connection between thyroid problems, iodine shortage, and iron deficit during childbirth. 

Nevertheless, this situation is highly problematic since levothyroxine uptake can be hampered 

by iron supplementation and normochromic normocytic anemia, both of which can be 

brought on by hypothyroidism. Insufficient hormone replacement for overt or subclinical 

hypothyroidism, thyroid dysgenesis, radioiodine treatment for the management of 

hyperthyroidism, radiation to the neck and head and prior partial or complete thyroidectomy 

are additional reasons for thyroid problems during gestation [7]. 

 

Diagnosis and Assessment  

It is crucial to understand that assessing metabolic health during pregnancy is much more 

difficult than it is for adults. The thyroid diagnosis, indications levels and treatments for a 
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normal adult are shown in Fig.1. However, the thyroid level assays performed during 

pregnancy are significantly affected by the physiologic changes already stated, and the TSH 

standard ranges are shifted lower as a result. TSH has traditionally been given a practical 

upper limit of 2.5 mU/L; however, more recent findings indicate this limitation is too weak. 

The American Thyroid Association (ATA) now recommends that the maternity reference 

range be established at 0.5 and 0.4 mU/L, fewer than the lower and upper non-pregnancy 

reference ranges, correspondingly, to represent the expected extent of the TSH reduction. 

Utilization of pregnancy-specific, regional community reference ranges is encouraged by 

current ATA recommendations, although it is understood that these statistics are not 

frequently accessible [9]. The best way to evaluate thyroid function during gestation is to 

employ pregnancy-specific moderating roles that were estimated in the demography of 

pregnant women free of important factors that affect thyroid function, such as people with 

renowned thyroid disease (along with thyroid autoimmunity), people who take thyroid-

altering medications, people who have known hypothyroidism, and people who are in 

elevated hCG states (such as twin pregnancies or IVF conception). 

Nevertheless, it's also widely known that a woman's normal thyroid status fluctuates 

throughout her gestation, necessitating the use of reference ranges tailored to her gestational 

age to classify her thyroid function accurately. Additionally, there is substantial evidence that 

certain reference groups depending on parity, body mass index, and nationality may be 

considered. The most widely used detection techniques for FT4 are subject to biases during 

pregnancy due to variations in thyroid-binding immunoglobulin and protein levels. Total T4 

normally grows by 50% of baseline readings, reaching peak levels by 16 weeks of gestation, 

making it a more reliable option. Nonetheless, many doctors prefer FT4 since total T4 is less 

firmly linked to unfavorable outcomes. Constant dialysis, liquid chromatography-tandem 

mass spectrometry, or FT4 index computations are much more reliable techniques, although 

they are labor-intensive and rarely employed [10]. 

 
Fig.1. Screening, levels and treatment of hypothyroidism for general populations and 

pregnant women reproduced from [8] 
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Types 

When the standard maternal TSH concentrations and blood FT4 readings fall under five or 

ten percent of the recommended ranges, it is termed Isolated hypothyroxinemia. A slight 

nutritional iron shortage is another potential cause that might lead to isolated 

hypothyroxinaemia. Management of isolated hypothyroxinemia predominantly brought on by 

an iron deficiency is not suggested as a result of clear data establishing adverse fetal 

outcomes that are treatable with thyroxine administration. Based on the authors of several 

studies, isolated hypothyroxinaemia within the first twenty weeks of pregnancy may result in 

unfavorable outcomes such as reduced IQ levels, foetal distress, narrow for gestational age 

babies, muscular-skeletal congenital abnormalities, attention problems and hyperactivity 

abnormalities. According to results from the Generation R research, maternal FT4 values in 

the lower five and ten percentages were associated with a 1.5 to 2 times higher risk of 

cognitive delay. The studies reveal that FT4 levels in the poorest 10 percentage points of the 

variation at the end of the first indicated that the children's reaction times at ages 5 to 6 would 

be slower [11]. A new analysis found a correlation between isolated hypothyroidism in the 

mother and gestational free T4 values below the 5th percentile at a median gestation of 13 

weeks. However, according to some publications, the early half of gestation might have 

negative consequences from maternal hypothyroxinaemia on neonatal outcomes [12]. In 

another, there was no clinically important correlation between isolated hypothyroxinemia 

even during the third pregnancy and poorer Bayley Assessment of Infancy And early 

childhood scores at two years of age. According to a controlled intervention trial using 

levothyroxine, babies born to hyperthyroxinaemia women did not differ from standards in 

terms of infant cognitive development. Furthermore, early-stage maternal hypothyroidism 

does not affect the functional characteristics of the thyroid of the child during adolescents. 

Iodine supplements must be given to women with separated hypothyroidism who reside in 

povidone settings; however, levothyroxine medication is not advised [13]. 

 

Risks and Possible Complications 

Numerous reports have demonstrated the link between maternal subclinical hypothyroidism 

and unfavorable obstetric consequences, including a higher occurrence of spontaneous 

abortion, leukopenia, pre-eclampsia, gestational hypertension, congenital disabilities, 

postpartum hemorrhage, and unfavorable birth complications, including preterm birth, low 

birth weight, and perinatal breathing difficulties. Subclinical hypothyroidism is linked to 

elevated complications of unfavorable pregnancy outcomes, besides spontaneous abortion, 

pre-eclampsia, placental abruption and fetal distress. However, this risk is smaller than just 

that related to subclinical hypothyroidism. In future research, the study assessed 300 women 

around 10 weeks of pregnancy and found the risk of preterm delivery and placental 

abruption was between twice and thrice greater in subclinical hypothyroid women than those 

in counterparts. A cohort investigation reported that TPOAb-negative women, in conjunction 

with subclinical hypothyroidism, had a significantly greater miscarriage risk than those with 

TSH values less than 2–5 mIU/L. Some research does not support this conclusion, despite 

strong evidence that hypothyroidism during gestation can lead to unfavorable fetal growth 
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[14]. A study revealed a connection between maternal serum TSH levels and IQ differences. 

Findings from a retrospective case-control research by Li and associates showed an 

association between maternal thyroid dysfunction at 16–20 weeks' gestation with declines in 

cognition and psychomotor development in babies aged 20–25 years. The findings of the 

maternal thyroid function test and the outcomes of the offspring's intelligence measures were 

not correlated, according to these findings. When comparing children for whom the mothers 

received treatment for mild hypothyroidism to those whose mothers did not, it was found that 

at 3 to 5 years of age, the average IQ and proportion of kids with an IQ below were similar. 

The data came from a large-scale, potential, randomized controlled trial. The reality that 

thyroxine medication was not initiated until a median of 13 weeks gestation, possibly too late 

for thyroid hormone treatment to be effective, may explain these findings. In these studies, 

the degree of maternal hyperthyroidism was also less severe than that described by Haddow 

and coworkers. The US National Institutes of Health should publish research findings using a 

similar design in 2015 [15]. 

 

 Medications and treatment 

Due to the greater need for hormones such as thyroid during pregnancy, prenatal 

hypothyroidism typically gets progressively worse if the levothyroxine dose is not changed as 

needed. Upon verification of conception, levothyroxine dosage must be boosted by 30%, or 

the amount of two extra doses each week, according to the reports. As a substitute, women 

suffering from hypothyroidism can increase their levothyroxine supplements by roughly 25–

50% starting in the first 4–10 weeks during pregnancy and continuing until 14–20 weeks. In 

the first gestation, maternal TSH levels should be kept between 1 and 25 mIU/L, followed by 

1 and 30 mIU/L in the following weeks. Thyroid function testing for pregnant women with 

overt hypothyroidism must be normalized as quickly as possible. Levothyroxine dosage 

needs to be gradually increased until blood TSH values are within the guideline ranges for 

each trimester and then kept there. Hypothyroidism must be rechecked 20 to 50 days after 

treatment starts and then every 4 to 6 weeks after that. Levothyroxine dosage should be 

changed during pregnancy according to serum TSH levels. Reports demonstrated that, 

compared to infants born to mothers who had not been addressed for hypothyroidism, babies 

born into mothers with partially treated thyroid problems did never experience a reduction in 

intellectual capacity; nevertheless, researchers did not look at prenatal consequences. The 

studies demonstrated that subclinical thyroid dysfunction in women who received insufficient 

therapy was still linked to poor birth results, but the cognitive capability of the offspring was 

not evaluated [16]. 

 

Treatment  

There is contrary information about the effectiveness of thyroxine treatment for treating 

subclinical hypothyroidism. Even though the studies did not find any discrepancies in 

preterm distribution rates or birthweight among treated and untreated clusters, researchers of 

another randomized controlled trial found that the levothyroxine-treated group experienced a 

general decline in a matrix of negative pregnancy outcomes. Existing medical control 
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strategies, which were written even before these studies, support therapies with greater data 

proving improved obstetric results in comparison with neurodevelopmental outcomes in the 

child, even though obstetric rates of infection, such as spontaneous abortion and preterm 

delivery services, might well be lesser in women with untreated hypothyroidism who are base 

features during pregnant women than in children who have treated inadequately [17]. 

 

Diagnosis and Screening 

It is debatable whether or not pregnant women should be routinely screened for thyroid 

illness. The information from diverse research searching for harm related to secondary 

hypogonadism is conflicting, as are statistics from prospective studies and randomized trials, 

which is why specialists around the country have different opinions on diagnostic testing. 

Demonstrating that treating moderate hypothyroidism leads to better obstetric consequences 

or enhanced neurocognitive development in offspring, as well as the value of testing, are 

crucial factors in deciding whether the early diagnosis is desirable. If monitoring were to be 

conducted, it must be done as early during pregnancy as possible, ideally between 6 and 9 

weeks. To properly investigate the impact of prospective testing on reproductive outcomes, a 

trial that randomly assigns women with subclinical hypothyroidism, localized 

hypothyroxinemia, or reactive TPOAbs and who are euthyroid to medication or no therapy is 

required. Most healthcare associations recommend focused screening of patients at high risk 

for thyroid problems because of the contradictory relevance of data. Even still, up to 75% of 

pregnant women without overt or asymptomatic thyroid dysfunction go undiagnosed due to 

targeted monitoring. Although randomized trials have not demonstrated an advantage over 

diagnostic testing, cost-effectiveness analyses have indicated that screening all pregnant 

women for autoimmune thyroid disease is expensive compared to no health checks when 

presuming improved maternal and neurocognitive consequences [18]. As opposed to targeted, 

risk-based monitoring, Dosiou and colleagues demonstrated that routine prenatal testing for 

autoimmune disorder illness using TSH and TPOAb antibody titers is more efficient. The 

situation for universal screening is made stronger by the cost-effectiveness of the procedure 

in both TPOAb-positive women, irrespective of TSH composition, and TPOAb-negative 

women with TSH concentrations higher than 30 mIU/L. 

Additionally, the procedure saves money in undiagnosed overt hypothyroidism and 

subclinical thyroid problems linked to lower child IQ. Despite the low frequency of negative 

results from levothyroxine medication, there is disagreement among specialists regarding 

whether the gestation period during which levothyroxine therapy is initiated affects 

outcomes. This disagreement stems from the diversity in consequences data in particular. 

According to data, doctors do not frequently check pregnant women for thyroid illness. 

According to research, only 24% of pregnant women who received testing at a big US private 

lab between 2007 and 2009 were evaluated for gestational hypothyroidism. According to 

certain demographic groups (age, weight, and ethnic origin), diagnostics were instructed for 

pregnant women, and the percentages of gestational hypothyroidism predicated on those tests 

were evaluated in the document. However, how healthcare professionals chose to evaluate the 

patient was not specifically examined. Only 10% of the 5200 pregnant women participating 
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in a different society study from Sweden had their thyroid function tested at 40 maternity care 

facilities. The categorization of where women are always at risk and what tests must be 

utilized for diagnosing differed significantly and did not adhere to the worldwide standards 

that were present at the time of the study, even though all centers advocated focused case 

detection [19]. 

 

Conclusions 

The understanding of thyroid physiology in pregnancy and the effects of its variation has 

dramatically advanced recently, but more research is still needed. Potential trials of earlier 

detection of hypothyroidism in pregnancy with obstetric and structural outcomes evaluated 

are needed. It is also important to monitor endocrine disruptors and advocate for adequate 

iodine intake throughout pregnancy. The assessment of thyroid function in the first trimester 

during present practice urgently needs to be improved. Many pregnant women have both 

subclinical hypothyroidism and positive anti-thyroid antibodies. The suggestions of TSH, 

FT4, and TPOAb are used to screen pregnant women early in gestation, even though 

population-based screening is still debatable. The outcome of whether subclinical 

hypothyroidism or euthyroid women's TPOAb positive treatment benefits the woman and her 

developing fetus until the outcomes of additional sizable, randomized controlled clinical trials 

are available. 
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