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ABSTRACT 

Background: Preeclampsia is a major cause of maternal and perinatal mortality globally. Thyroid hormones are essential 

for a healthy pregnancy, and their dysfunction can increase the risk of preeclampsia.  The objective of the study was to 

correlate thyroid hormone with the severity of pre-eclampsia. 

Method: This study was designed on 140 clinically diagnosed Preeclamptic women in third trimester of pregnancy which 

was taken from OPD and IPD of Obstetrics and Gynaecology Department of Maharaja Agrasen Medical College, Agroha. 

Out of them 70 was mild preeclamptic and 70 was severe preeclamptic women. Thyroid hormone (Serum T3, T4 and TSH) 

measured by an enzyme-linked fluorescent immunoassay (ELFA). 

Results: The mean serum T3 and T4 levels were higher in mild preeclampsia compared to severe preeclampsia, but the 

difference was statistically non-significant (p>0.05). In contrast, the mean TSH level was significantly higher in severe 

preeclampsia (p<0.05). Gravidity did not significantly affect thyroid hormone levels (P>0.05). Thyroid dusfunction was 

more prevalent in the severe preeclampsia group, with a higher number of cases showing subclinical and overt 

hypothyroidism. 

Conclusion: Our findings suggest a potential association between thyroid dysfunction and the severity of preeclampsia. 

Thyroid hormone levels could serve as a useful screening marker for assessing the severity of preeclampsia.. 

1. INTRODUCTION 

Pregnancy Induce Hypertension (PIH) is raised blood pressure without proteinuria during the second half of pregnancy. 

Preeclampsia is a multisystem disorder, unique to pregnancy that is usually associated with raised blood pressure and 

proteinuria after 20 weeks of gestation. Eclampsia is one or more convulsions in association with syndrome of 

preeclampsia.(1,2) 

Clinically preeclampsia is characterized by persistently elevated blood pressure of greater than 140/90 mmHg, proteinuria 

and oedema.It may be associated with complications like visual disturbances, oliguria, eclampsia, hemolysis, elevated liver 

enzymes, thrombocytopenia, pulmonary oedema and foetal growth restriction.(3) 

During pregnancy, there is an increased thyroid demand and increased iodine uptake and synthesis of thyroid hormones. 

Estrogen induces a rise in serum TBG and the placenta releases several thyroid stimulatory factors in excess e.g. hCG. Alpha 

subunit of hCG is identical to that of TSH and has weak thyrotropic activity.(4) 

 Preeclampsia also affects the normal functioning of the thyroid gland.(5) In general, the findings were not the same in all 

studies. For example, in one study, despite increased in TSH levels, T3 and T4 levels did not change notably in women with 

preeclampsia.(6) The findings of two studies revealed that TSH, FT4, and FT3 were not differ significantly between 

preeclamptic and normal pregnant women.(7,8)American Tyroid Association (ATA) guidelines report that there is no 

association between changes in thyroid function tests and preeclampsia.(9) Some researcher found that preeclamptic women 

had higher incidence of the increase in TSH and low T4 in a comparison with normal pregnant women.(8)  

The aim of our study was to evaluate the thyroid hormone as markers for severity of preeclampsia in late pregnancy and find 

out its association with Gravidity. 

2. MATERIAL AND METHODS: 

This study was carried out in Department of Biochemistry in association with the Department of Obstetrics and Gynaecology,   
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Maharaja Agrasen Medical College, Agroha. Institutional ethics committee clearance had taken before starting the study. 70 

clinically diagnosed mild and 70 clinically diagnosed severe Preeclamptic women in third trimester of pregnancy of the age 

between18-35 year were enrolled in this study. Study group was categorized in mild and severe cases according to American 

college of Obstetrics and Gynaecology (ACOG)(3) 

Smoker, alcoholic, Past history of hypertension, Chronic Kidney Disease and Diabetes Mellitus and women with multiple 

gestations were excluded from the study. 

Estimation of serum T3, T4 and TSH was done on the instrument of VIDAS family by an automated enzyme-linked 

fluorescent immunoassay for the quantitative determination.  

Statistical analysis 

Data were presented as Mean ± Standard Deviation (SD). Student t test was used to compare two groups. One-way ANOVA 

was used to compare the means of multiple groups. The level of significance was p<0.05 for all comparisons. 

RESULTS: 

 

Table 1 shows comparison of serum T3, T4 and TSH level among study group. 

Parameters  Mild Preeclamptic 

(Mean ± SD) 

Severe Preeclamptic 

(Mean ± SD) 

Significance  

Serum T3  3.56±1.05 3.63±1.10 0.6989 

Serum T4 12.74±2.70 12.31±2.89 0.3701 

Serum TSH 3.21±2.02 4.43±4.18 0.0294 

 

Table 2 shows comparison of serum T3, T4 and TSH level in preeclamptic women with gravidity. 

Parameters  Mild Preeclamptic Severe Preeclamptic Significance  

 Primigravid Multigravid Primigravid Multigravid 

Serum T3  3.59±1.02 3.51±1.11 3.79±1.05 3.45±1.15 0.5714 

Serum T4 12.43±2.23 13.20±3.29 12.24±2.60 12.40±3.23 0.5557 

Serum TSH 3.11±1.64 3.36±2.52 3.81±3.83 5.12±4.50 0.0557 

 

Table 3 shows Distribution of thyroid status among study groups. 

Thyroid status Mild preeclampsia  Severe preeclampsia 

Euthyroid  67 53 

Subclinical 

hypothyroidism 

1 4 

Overt hypothyroidism 2 13 

Total 70 70 

 

As shown in table:1 the mean serum T3 and T4 level was higher in mild preeclampsia compared to severe preeclampsia, the 

difference between the two groups was statistically non-significant for both T3 and T4 (p > 0.05).The mean TSH level was 

higher in severe preeclampsia compared to mild preeclampsia, the difference between the two groups was statistically 

significant (p<0.05). 

As shown in table:2 the highest mean serum T3 level was observed in the primigravid women with severe preeclampsia, the 

highest mean serum T4 level was observed in the multigravid women with mild preeclampsia and the highest mean serum 

TSH level was observed in the multigravid women with severe preeclampsia, The difference between serum T3, T4 and TSH 

in primigravid and multigravid women with mild and severe preeclampsia was statistically non-significant(p>0.05). 

As shown in table:3 in the mild preeclampsia group, the majority of patients (67 out of 70) have normal thyroid function 

(euthyroid), with only a small fraction showing subclinical (1 case) or overt hypothyroidism (2 cases). In contrast, the severe 

preeclampsia group also has a majority of euthyroid patients (53 out of 70), but there is a more pronounced presence of 

thyroid dysfunction, with 4 cases of subclinical hypothyroidism and 13 cases of overt hypothyroidism. 

DISCUSSION: 

Sardana et al(10)found higher TSH levels in both preeclamptic & normotensive pregnant women compared to nonpregnant 

women.Similar to our data non significant T3 and T4observations and significant difference in TSH found between mild and 

severe cases have been reported by Muraleedharan et al(11)and Mousa et al.(12)found thyroid stimulating hormone (TSH) was 

higher in severe PE patients than in those with mild PE and controls. The T3 level was significantly lower in PE than normal 

healthy women with a lower level of severity than mild PE. Thyroid hormone T4 were also decreased in PE women than 

normal pregnant but the differences did not reach the statistical significance. 
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Alavi A et al(13) also found non significant difference between T3, T4 and TSH between GestationalHTN, Mildpreeclampsia, 

Severepreeclampsia and Eclampsia. Our study did not align with the findings of Rafeeinia et al(14), they found non 

significantly higher TSH was in mild PE and significantly high T3 and T4 was found in severe preeclampsia. 

Tolino et al(15) suggested that TSH levels 5 μIU/mL carry a higher risk of development of preeclampsia. Lao et al(16) also 

suggest that mild biochemical hypothyroidism may be found in proteinuric pre-eclampsia, and the concentrations of TT4, 

TT3, FT3 and TSH may reflect the severity of pre-eclampsia.But Aparna et al(17)concluded that severity of preeclampsia was 

not associated with thyroid hormone.  

Our findings are in agreement with the study conducted by Kharb et al(18),Despande et al(19). Despande et al(19), also reported 

that severe preeclampsia patients had 2.87 times more chances of thyroid hypofunction. Wilson et al (20) found significant 

association between subclinical hypothyroidism and severe preeclampsia. In our study most common thyroid dysfunction 

was sub clinical hypothyroidism, supporting the findings of the present study by Bankowska et al(21) and Kharb S et al.(18) 

The cardiovascular effects of abnormal concentration of thyroid hormones like ventricular hypertrophy leading to heart 

failure.(22)  These aberrations follow long term exposure to excessive or decreased thyroid hormones.(23) Subclinical 

hypothyroidism might cause endothelial dysfunction characterised by diminished nitric oxide production with impaired 

vasorelaxation which might cause hypertension.(24) Hypothyroidism might also cause vascular smooth muscle contraction, 

leading to increased diastolic hypertension, peripheral vascular resistance and decreased tissue perfusion.(25)  

3. CONCLUSION: 

In conclusion, this study shows that while serum T3 and T4 levels did not show significant difference in mild and severe 

preeclampsia, TSH levels are significantly higher in severe preeclampsia. Gravidity does not significantly affect the thyroid 

function. Most women in both groups are euthyroid, but thyroid dysfunction, particularly overt hypothyroidism, is more 

prevalent in the severe preeclampsia group. These findings suggest a potential association between thyroid dysfunction and 

the severity of preeclampsia. 
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