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INTRODUCTION 

Changes in thyroid function are well-documented during a 

normal pregnancy, but there is few evidence on thyroid 

function during a difficult pregnancy. During pregnancy, 

there is an increase in thyroid demand and iodine intake 

and thyroid hormone synthesis. Thyroxine binding 

globulin (TBG) levels rise in response to oestrogen, and 

the placenta produces an overabundance of thyroid 

stimulatory substances, such as hCG. The alpha subunit of 

hCG is identical to that of TSH and has only a minor 

thyrotropic effect.1 

One of the reasons for high blood pressure has been 

identified as hypothyroidism.2 Because of placental 

malfunction, oestrogen production decreases in pre-

eclampsia, resulting in reduced levels of TBG, 

triiodothyronine (TT3), and thyroxin (TT4), as well as 

foetal growth retardation.3 According to mounting data, 

oxidative stress and impaired endothelial cell function may 

play a role in preeclampsia.4-6 Apart from renal failure, 

oxidative stress has been postulated to contribute to the 

hyperuricemia seen in pre-eclampsia.7 Furthermore, 

increased superoxide anion levels in pre-eclampsia may 

inactivate NO, resulting in decreased relaxation and 

increased vasoconstriction.6,8 According to experimental 

research, the release of NO is changed in hypothyroidism, 

and the ensuing endothelial cell dysfunction could 

represent a pathogenetic basis for hypothyroidism in 

preeclampsia.9 

The present study was initiated to evaluate thyroid 

hormones in preeclamptic women and compare them with 

that of normotensive pregnant women and signify that 
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ABSTRACT 

Background: Preeclampsia is the leading cause of maternal mortality in developing countries and is associated with a 

fivefold increase in perinatal mortality. The mechanism of hypothyroidism in pre-eclampsia is controversial and may 

be related to decreased plasma protein concentrations and increased endothelin levels.  

Methods: This was a prospective comparative study in 100 women; out of them, 50 were normal pregnant women in 

the control group and 50 preeclamptic women in the case group. Thyroid hormones, total FT3, FT4 and TSH were 

analyzed in these subjects. The cases of pre-eclampsia characterized by elevation of blood pressure of more 

than 140 mmHg systolic or more than 90 mmHg diastolic with proteinuria (more than 300 mg/l in 24 hours specimen) 

after 37 weeks of gestation in previously normotensive nonproteinuric pregnant women. 

Results: Incidence of hypothyroidism is high in the study group (30%) compared to the control (14%). Furthermore, 

the maximum subjects were observed with euthyroidism 43 (86%) in the control group, whereas subclinical 

hypothyroidism 23 (46%) was observed highest in the preeclamptic group. Out of the 50 preeclamptic patients, 13 

(26%) belonged to the severe whereas 37 (74%) belonged to the mild pre-eclampsia group. 

Conclusions: The study concluded that the pre-eclamptics have a higher incidence of hypothyroidism (SCH) in contrast 

to the normotensive women, and there is a correlation between the severity of pre-eclampsia and hypothyroidism. 
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hypothyroidism in pre-eclampsia correlates with the 

severity of pre-eclampsia. 

METHODS 

Study design 

The study is a prospective comparative study to measure 

the prevalence of hypothyroidism in women presenting 

with pre-eclampsia (>37 weeks) and compare it with 

normotensive patients admitted for safe confinement.  

Sample size 

Sample size for study was the 100 women constituting, 50 

nor-motensive and 50 pre-eclamptic women. 

Inclusion criteria 

For case pre-eclampsia group 

Inclusion criteria of pre-eclampsia were blood pressure of 

≥140/90 mmHg on at least two occasions, six hours apart 

and/or proteinuria. All subjects were diagnosed case of 

pre-eclampsia and previously normotensive.  

For controls group 

Participants should be pregnant women >37 weeks and 

normotensive were included in the study. 

Exclusion criteria 

Subjects with previous H/O medical renal and hepatic 

disease, hyperthyroidism and endocrine disorders, RHD, 

subjects with <37 weeks gestation, subjects with any 

chronic drugs and multiple gestations and molar 

pregnancy were excluded from the study. 

Study period 

The present study was performed at in-patient/ out-patient 

Kanyakumari government medical college and hospital, 

Tamil Nadu in OG department from April 2021 to 

December 2021. 

Study method 

Pregnant women >37 weeks gestation with blood pressure 

more than 140/90 mmHg with proteinuria (more than 300 

mg/dl in 24 hours urine) on 2 or more occasions at least 6 

hours apart were diagnosed as pre-eclampsia were selected 

for the study. 

Healthy normotensive women admitted in the labour room 

are selected as the control for this study with informed 

consent; data regarding the age, symptoms, parity, height, 

weight are to be recorded.  

The 10 ml venous blood to be drawn for thyroid hormone 

analysis (FT3, FT4, TSH) using chemiluminescent assay. 

Particulars of the women are to be noted, such as name, 

age, symptoms, menstrual history for menarche, last 

menstrual period and past menstrual cycles, history of 

present pregnancy. In addition, past obstetric history to be 

asked for the duration of marriage, infertility, gravidity and 

parity status, recurrent abortions, pre-eclampsia, growth 

restriction, low birth weight, preterm delivery, 

prematurity, late pregnancy losses, neonatal deaths, and 

mental retardation in the previous pregnancy.  

Past medical history was asked for any associated medical 

disorders like diabetes, thyroid disorders, exposure to 

radiation or autoimmune disorders. Significant surgical 

history family history was also requested. 

Assessment of thyroid status of cases and controls were 

done with serum free T3, T4 and TSH for which 10ml 

venous blood sample was taken from the cubital vein: In 

cases after the diagnosis of pre-eclampsia was made but 

before the initiation of the antihypertensive treatment and 

before the delivery and in controls, after admission. All 

samples were sent to the laboratory where Sera were 

separated and stored at-200c until assayed  

Free T4 and TSH were measured using a fully automated 

chemiluminescence system (CLIA kits). Further, 

depending upon the fT4 and fT3 values, all women were 

classified as subclinical hypothyroidism, euthyroid, 

subclinical hypothyroidism and overt hypothyroidism  

Data analysis and statistical methods 

Data entry was done by the principal investigator in 

proforma, which was prepared based on a data abstraction 

sheet and exported to SPSS for analysis. 

RESULTS 

 

In my study, most of the patients were in the age group of 

21-30 years in both groups. Of 50 patients, 26 (52%) in the 

case group and 50 (60%) patients in the control group were 

observed in 21 to 30 years. The incidence of pre-eclampsia 

was more common in the extremes of age group (Table 1).  

Table 1: Distribution of age group of subjects. 

Age (Years) Cases Control 

≤20  12 9 

21-30  26 30 

31-40  12 11 

Total 50 50 

The obstetric score in both group patients was carried out, 

and it was found that maximum subjects were reported in 

primi 26 (52%) in the case group and 27 (54%) in the 

control group (Table 2 and Figure 1).    
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The mean TSH and FT4 values of all subjects were 

recorded, and it was observed that the mean TSH (3.4±1.3) 

values of case group subjects were significantly higher 

than control groups subjects (1.8±0.9). A similar 

observation was also observed with mean values of FT4 

(Table 3). The mean FT4 values during the 1st, 2nd and 3rd 

trimester were reported to be 2.5 mIU/L, 3 mIU/L and 3m 

IU/L, respectively, in present study. 

Table 2: Observation of obstetric score of subjects. 

Obstetric score Study Control 

Primi 26 27 

Multi with previous 

normal delivery 
14 18 

Multi with pre LSCS 10 5 

Total 50 50 

The different types of hypothyroidism in subjects were 

recorded during the study. The prevalence of subclinical 

hypothyroidism of p re-eclampsia women (case group) 

was 23 (46%) and 6 (12%) of normotensive women 

(Control group). On the other hand, overt hypothyroidism 

was contributed to 7 (14%) in the case group while 1 (2%) 

in the control group (Table 4). 

 

Figure 1: Observation of obstetric score of subjects. 

Table 3: Observation of mean values of TSH, FT4 of all subjects. 

Variables Cases, mean ± SD Control T value DOF P value 

TSH 3.4±1.3 1.8±0.9 0.0001 198 <0.005 

FT4 1.070.33 0.93±0.28 0.002 198 <0.005 

Table 4: Observations of hypothyroidism among both 

groups. 

Classification Case Control Total P 

Euthyroid  20 43 63 

0.0001 

Subclinical 

hypothyroid 
23 6 29 

Overt 

hypothyroid 
7 1 8 

Total 50  50 100 

Women were also studied in the present study of the 

severity of other hypothyroidism observed in 

Preeclampsia. In subclinical hypothyroidism, 3 (23%) 

subjects were observed severity, whereas, in overt 

hypothyroidism, 6 (46%) patients were reported with 

severity (Table 5). 

Table 5: Observation of severity of hypothyroidism in 

preeclampsia women. 

Classification Mild Severe Total 

Subclinical hypothyroid 20 3 23 

Overt hypothyroid 1 6 7 

Euthyroid 16 4 20 

Total 37 13 50 

DISCUSSION 

The age distribution of patients included in our study 

ranged from 18 to 40 years. However, most of them 

belonged to the less than 21-30 years in both the groups. 

The mean age of the patients in the control and study group 

was 28.07±4.89 and 24.42±4.93 years, respectively. In a 

similar study done by Kumar et al comparing pre-

eclamptics with normotensive women, the mean age of the 

study group and the control group was 28.4±6.24 years and 

27.5±5.91 years, respectively, which is quite similar to our 

study.9 

In the present study majority of the subjects in both groups 

were observed in primi pregnancy (26 subjects in 

preeclamptic and 27 in the control group). Whereas 

minimum subjects were observed in gravid 3 or more 

category in both the groups (10 subjects in preeclamptic 

and 5 in control group). These findings in the present study 

are in accordance with earlier reported studies.10 

TSH, free T4 was done for both the groups and the results 

were analysed. The mean TSH value in the preeclamptic 

group is more than the controls in our study (3.4±1.3 vs 

1.8±0.9) and is significant (p<0.005).  Our study's mean 

free T4 values in pre-eclampsia vs controls are 1.07±0.33 

vs 1.07±0.28 which remains within the normal trimester-

specific range of FT4. However, the preeclamptic group 

had a mean FT4 level lower than the controls, and the 

difference was significant statistically (p<0.005). In a 

similar study by Tehrani et al the mean FT4 is not 

significantly different in the two groups.11 However, the 

mean TSH value was significantly higher in the 

preeclamptic women than in the controls (p<0.001). This 

is partly comparable to our study, where the mean TSH 
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and FT4 are significantly different, with the PE group 

having a high mean TSH and a low mean FT4.  

The different categories of hypothyroidism among all 

subjects were evaluated. The control group had 43 (86%) 

euthyroid Subjects, 6 (12%) subclinical hypothyroid and 

overt hypothyroid 1 (2%). In the pre-eclampsia group, 20 

(40%)  were euthyroid, 23 (46%)  were subclinical 

hypothyroid, 7 (14%) were overt hypothyroid. These 

findings are in accordance with the previous literature 

stating that preeclamptic women have a higher incidence 

and prevalence of biochemical hypothyroidism than the 

normotensive population.12 

Incidence of hypothyroidism is high in the study group 

(30%) compared to the control (14%). Thus, subclinical 

hypothyroidism is more common in the preeclamptic 

group in the present study. In another Indian study, the 

mean TSH titers in the preeclamptic pregnancies have 

been reported to be 3.8±0.53 mIU/ml, while in the normal 

pregnancies, it was 2.3±0.24 mIU/ ml which again is 

comparable to the present study.13 

This study also analysed the relationship between the 

severity of pre-eclampsia and hypothyroidism. Out of the 

50 preeclamptic patients, 13 (26%) belonged to the severe 

and 37 (74%) belonged to the mild pre-eclampsia group. 

These findings strongly suggest an association between the 

severity of pre-eclampsia and hypothyroidism.14 

Limitations 

Small sample size, multiple comparisons without 

corrections, observational design and risk for confounding 

CONCLUSION 

In this study, the pre-eclamptics have a higher incidence 

of subclinical hypothyroidism than normotensive women. 

Furthermore, there is a correlation between the severity of 

pre-eclampsia and hypothyroidism. Therefore, the 

treatment of overt hypothyroidism and subclinical 

hypothyroidism is mandatory.  
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