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ABSTRACT 

Background: Thyroid dysfunction is the second most common endocrinological disorder seen 

during pregnancy. The main cause of hypothyroidism is a thyroid abnormality majorly with iodine 

deficiency. Thyroid hormones play a crucial role in the placental development. So, this study to 

assess thyroid levels in pregnant women who are hypothyroid. 

Methods: The study included 70 hypothyroid pregnant and 40 non-pregnant women, with 

institutional ethical committee approval and informed written consent obtained. The student t test 

was used to compare thyroid hormones. Thyroid profile was done by fully auto COBAS 6000 

system analyzer. all women with TSH level>2.5 mIU/l, considered to be hypothyroid 

Results: A total of 140 women. Group 1 included all women with TSH levels greater than 2.5 

mIU/l, who were considered hypothyroid (n=70); Group 2 included women with euthyroid status 

and TSH levels ranging from 0.1 to 2.5 mIU/l (n=70). Table 1 showed maternal characteristics. 

Graph-1 displayed the mean thyroid profile values, which included TSH, T3, and T4 levels. 

Conclusion: The study's findings are useful for detecting thyroid dysfunction early in pregnancy 

and avoiding adverse maternal and fetal outcomes. 
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Introduction: 

During early pregnancy, before the development of a functioning thyroid gland, thyroid stimulating 

hormone (TSH) is a very sensitive marker of thyroid dysfunction during pregnancy. Among 

maternal thyroid disorders, hypothyroidism (2.5%) is more prevalent than hyperthyroidism (1 to 

0.4%). There is a significant change in thyroid hormone metabolism in pregnancy. In a woman with 

poor thyroid reserve, thyroid deficient state occurs due to increased urinary loss of thyroxine due 

to increase in glomerular filtration and placental transfer of thyroxin to growing foetus. (1) Normal 

pregnancy is associated with an increase in renal iodine excretion, an increase in thyroxine binding 

proteins, an increase in thyroid hormone production, and thyroid stimulatory effects of human 

chorionic gonadotrophin (hCG). There are significant changes in thyroid physiology and function 

during pregnancy. These are particularly important in the first trimester when the foetus relies on 

circulating maternal thyroxine (T4). Alteration in the hypothalamic–pituitary–thyroid (HPT) axis 

and the hypothalamic–pituitary–adrenal (HPA) axis is a main cause of depressive disorder. (2) In the 

HPT axis make change in thyroid function tests have been reported by various authors. The 

detection of anti-thyroid peroxidase (TPO-Ab), and anti-thyroglobulin (TG-Ab) antibodies an in 

the context of the clinical presentation of thyroid dysfunction, confirms the diagnosis of thyroid 

autoimmune disease. (3) 
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The impairment of both HPA and HPT in our geriatric patients with psychiatric disorder support 

this good correlation between serum total cholesterol (TC) and TSH. Thyroid function within the 

euthyroid range was also associated with placental growth, independent from common 

confounders, such as maternal BMI and serum glucose and lipid concentrations. This dynamic 

change in thyroid physiology is more relevant in the early stages of gestation and, consequently, 

TSH reference limits differ widely within the first trimester of pregnancy (4,5) 

Most prominently, human chorionic gonadotropin (h-CG) is structurally similar to TSH, and has a 

direct stimulating effect on the thyroid gland mediated through the TSH receptor. During pregnancy 

h-CG peaks towards the end of the first trimester followed by a decrease to a plateau in second and 

third trimesters. The thyrotrophic effect of h-CG causes increased thyroid hormone production 

resulting in a transient increase in free thyroxine (FT4) towards the end of the first trimester. This 

in turn leads to a concomitant lowering of TSH concentrations. With the decline in h-CG as 

pregnancy progresses there is a trend towards an increase in TSH. (6,7) Looking into above aspect, 

the present study was planned to evaluate thyroid levels in hypothyroid pregnant women. 

 

Materials & Methods: 

A prospective case control study was conducted in the department of Biochemistry, GS Medical 

college & hospital, Pilkhuwa, hapur, Uttar Pradesh, India. A total of 140 subjects were enrolled for 

this study in the extended period of January 2023 to January 2024. Study subjects were enrolled 

after getting an ethical approval from institutional ethical committee. Women with a singleton 

pregnancy who had first trimester thyroid function tests were the target population. The duration of 

pregnancy was calculated from the date of last menstrual period (LMP) and cross verified with their 

first-trimester Crown rump length (CRL) values. Women with multifoetal gestation threatened and 

missed abortion, preexisting known medical disorders such as chronic hypertension, thyroid 

disorders were excluded from the study. All individuals signed informed consent prior to their 

enrolment in the study. 

 

A total of 140 women were followed up till the delivery and their first trimester thyroid value were 

noted and based on that they were grouped into two i.e.  group-1 all women with TSH level>2.5 

mIU/l, considered to be hypothyroid (n=70), Group 2: women with euthyroid status with TSH levels 

0.1 to 2.5 mIU/l (n=70). We used a cut-off value for TSH levels as 2.5 mIU/l to differentiate between 

hypo and euthyroid status according to the guidelines established by American Thyroid Association 

for the diagnosis and management of thyroid disease during pregnancy and postpartum. (8) 

 

The participating woman's venous blood was drawn using aseptic techniques. The sample was 

centrifuged at 15,000 RPM for 15 minutes to extract serum. The serum was analyzed for thyroid 

parameters (TSH, T3, and T4) using the COBAS 6000 system. 

 

Statistical analysis: 

Statistical analysis was done using Statistical Package for Social Sciences (SPSS) for Windows 

(Version 21.1. Chicago, SPSS Inc.). Descriptive statistics included estimation of mean, standard 

deviation. Histogram and normal curve feature of SPSS software is used to display data distribution 

graphically. Student T-test was used to test the statistical significance of different means and 

standard deviation of numerical data. Similarly, Chi square test was used for categorical data. A p 

value of <0.05 was considered as significant. 

 

Results: 

A total of 140 women. Group 1 included all women with TSH levels greater than 2.5 mIU/l, who 

were considered hypothyroid (n=70); Group 2 included women with euthyroid status and TSH 
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levels ranging from 0.1 to 2.5 mIU/l (n=70). Table 1 showed maternal characteristics. Graph-1 

displayed the mean thyroid profile values, which included TSH, T3, and T4 levels. 

 

Table 1: Maternal characteristics for Demographic data 

Demographic Data Group-1 (N=70) Group-2 (N=70) P value 

Age in Years (Mean ± SD) 28.9 ± 4.4 29.2 ± 5.6 0.06NS 

Primigravida 38 49 
NS 

Multigravida 32 21 

Gestational age at delivery (weeks) 38.4±1.1 39.0±0.09 0.001** 

 

 
Graph-1 Thyroid Profile in Pregnant Women 

 

Discussion: 

Thyroid dysfunctions are common during pregnancy and it can affect the outcome also. Our study 

revealed 15% prevalence of hypothyroidism in first trimester of pregnancy. Out of this 10%, 3.5% 

had overt hypothyroidism and 14.5% had sub-clinical hypothyroidism. There are only few reports 

on prevalence of hypothyroidism during pregnancy from India with prevalence rates ranging from 

4.8% to 24%. Dhanwal et al (9)., reported 14.3% prevalence of hypothyroidism in the first trimester 

of pregnancy and majority of them had sub-clinical hypothyroidism. High prevalence of 

hypothyroidism is due to high intake of dietary iodine, goitrogens and minerals like iron, selenium 

deficiency (10). Sailakshmi et al (11)., showed a prevalence of 7.5%. Sahu et al. (12), reported 6.4% 

prevalence of hypothyroidism. 

Pregnancy is a crucial stage in the life of a woman. Untreated and undetected gestational thyroid 

disorders are known to cause many complications like anaemia, pregnancy-induced hypertension, 

haemorrhage, preterm delivery in mothers and low birth weight, prematurity, congenital 

malformation, intrauterine fetal death, and lower intelligence quotient in children. (13) 

Estimation of TSH is the primary screening tool, but its levels are affected by HCG hormone 

(human Chorionic Gonadotrophin). Because of its alpha chain similarity with TSH, hCG has a weak 

stimulatory effect on the maternal thyroid gland, making it to enlarge physiologically and produce 

more thyroxine The net effect is suppression of TSH levels and hence a different cut off is required 

to make the diagnosis of hypothyroidism in pregnancy. (14) The reference ranges for thyroid 

hormone profile varies from laboratory to laboratory. If laboratory specific trimester ranges are not 

available, it is desirable to follow Regulation 14.2 of ATA (American Thyroid Association for the 

Diagnosis and Management of Thyroid Disease during Pregnancy and Postpartum) guidelines. (8) 

In our 70 cases, first trimester TSH level was significantly higher (P<0.001) than the recommended 
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cut-off i.e. 2.5 mIU/l, thereby substantiating the diagnosis of maternal hypothyroidism stated in 

Graph-1 and T4 levels have had within limit. B. Chakrabarty et. al. derived RIs for T3, T4 and TSH 

in pregnant women were 1.21-1.51 ng/ml, 7.57-8.44 μg/dL and 2.26-2.85 mIU/L 

respectively (13) The results of this study pattern implies that all of our cases were belonging to the 

category of hypothyroidism. After a clinician consultation it was decided not to begin with any 

thyroxine replacement therapy. 

 

Conclusion: 

These data highlight the importance of estimating thyroid levels in pregnancy that an early detection 

of maternal hypothyroidism and appropriate thyroxine replacement can significantly improve 

obstetric and perinatal outcomes. It may be beneficial for the management of thyroid dysfunction 

during pregnancy, which is critical to avoiding adverse maternal and fetal outcomes. 
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