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INTRODUCTION 

Hypertensive disorders in pregnancy may cause maternal 

and fetal morbidity and a common reason of maternal 

mortality. Hypertension in pregnancy is defined as a 

systolic blood pressure ≥140 mm Hg and a diastolic 

blood pressure ≥90 mm Hg on two separate 

measurements at least 4-6 hours apart after 20 weeks of 

gestation in women.1 Hypertension in pregnancy 

complicates 5-10% of all pregnancies worldwide whereas 
pregnancy-induced hypertension (PIH) has been 

identified in 3.9% of all pregnancies.2 When hypertension 

is first identified during a woman's pregnancy and she is 

at less than 20 weeks' gestation, blood pressure elevations 

usually represent chronic hypertension. In contrast, new 

onset of elevated blood pressure readings after 20 weeks 

gestation is gestational hypertension which may further 

lead to preeclampsia if uncontrolled. Preeclampsia occurs 
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in 3-6% of all pregnancies and the incidence is 1.5 to 2 

times higher in first time pregnancies.3 Pre-eclampsia is a 

multisystem disease unique to human pregnancy 

characterised by hypertension and organ system 

derangement. Pre-eclampsia can severely complicate the 
pregnancy and it is in the top three causes of maternal 

morbidity and mortality globally. It is the leading cause 

of fetal growth restriction, intrauterine fetal demise and 

planned preterm birth.4 Pre-eclampsia occurs after 20 

weeks gestation and is classically defined as a triad of 

hypertension, edema and proteinuria.5 Proteinuria is one 

of the cardinal features of preeclampsia. Pregnancy 

induces complex changes in circulating maternal steroid 

hormones and in thyroid binding globulin (TBG) 

concentrations. Plasma clearance of the protein gets 

reduced by changes in TBG glycolsylation.      

Thyroid dysfunction without any primary thyroid disease 

may result in various qualitative changes of triglycerides, 

phospholipids, cholesterol, and other lipoproteins.6  

Dyslipidemia, a consequence of thyroid dysfunction, 

generally increase the risk of cardiovascular disease.7 The 

influence of TSH on lipid profile has been assumed to be 

mediated indirectly, through its effect on thyroid 

hormones.8 An abnormal lipids profile is known to be 

strongly associated with atherosclerotic cardiovascular 

diseases and has a direct effect on endothelial 

dysfunction. Elevated insulin resistance occurring in 

preeclampsia would increase fatty acid mobilization from 
visceral fat. It promote over production of VLDL by liver 

and suppression of post hepatic lipoprotein lipase which 

could increased serum free fatty acids. The similarity 

between the lesions of preeclampsia and atherosclerosis 

had led to speculation of a common pathophysiological 

pathway. Women who developed preeclampsia showed 

even more dramatic lipid alterations. Most show a 

preeclampsia-dyslipidemic pattern of increased 

triglycerides, cholesterol, low density lipoprotein (LDL), 

decreased high density lipoprotein (HDL) concentration.9 

It is imperative to study the association of lipid 

alterations with high blood pressure in pregnancy so that 
these could be managed to avoid any maternal 

cardiovascular risk. Thus the current investigation was 

planned to evaluate the level of TSH and lipid profile in 

hypertensive pregnancy and its comparison with 

normotensive pregnancy.  

METHODS 

Comparative study of thyroid and serum lipid profile was 

done between those who remain normotensive and those 

who developed pregnancy induced hypertension in 14 to 

24 weeks of gestation in the reproductive age frame of 

20-35 years. Control group included pregnant females at 
same gestation with normal blood pressure, no 

proteinuria and without any other systemic or endocrine 

disorder. Inclusion criteria involved pregnant women (14 

to 24 weeks of gestation) having blood pressure of 

≥140/90 mmHg. Exclusion criteria included the cases 

having hypertension diagnosed before the onset of 

gestation, diabetes mellitus, multiple pregnancies, history 

of chronic hypertension, any renal disease, any metabolic 

disorder or medication known to affect thyroid function. 

Informed consents were taken from the patients and study 

protocol was approved by the Instituitional Ethical 
Committee. Samples of patients and controls were 

collected Beri Maternity Hospital, Amritsar and 

distributed in three groups viz. Group-I: non-pregnant 

healthy women, Group-II: normotensive pregnant 

women, and Group-III: hypertensive pregnant women. 

Serum sample was separated by centrifugation at 1500 

rpm for 15 minutes, and sample was preserved for further 

analysis. The level of haemoglobin was analyzed by of 

Sahli’s (acid hematin) method.10 TSH was analyzed by 

immunoenzymometric assay method using ERBA 

THYROKIT.11 The level of cholesterol was determined 

by CHOD-PAP method.12 Triglycerides were analyzed by  
GPO/POD method.13 HDL cholesterol was determined by 

CHOD-PAP method after precipitation with 

phosphotungstic acid.  The level of VLDL (very low 

density lipoproteins) and LDL was calculated by 

Friedwald formula. The presence of albumin in urine was 

checked by using dipstick. 

RESULTS 

The mean age of the pregnant women included in the 

study was almost comparative to each other. Mean age of 

hypertensive pregnant women included in the study was 

28.4±3.54 years. Normotensive pregnant women and 
healthy women were of mean age of 26.8±2.4 years and 

28.4±3.54 years respectively. The subjects included were 

of same age to achieve the comparative results. The mean 

weight of hypertensive pregnant women was 67.87±3.5 

kgs, and normotensive pregnant women was 63.44±2.4 

kgs. The healthy controls included in the study was of 

mean weight 61.13±3.1 kgs. 

 

Figure 1: Mean age of hypertensive and normotensive 

pregnant women. 

Estimation of haemoglobin level in the pregnancy is very 

important as the body of pregnant women requires more 

oxygen and the oxygen carrying capacity of the blood is 
proportional to the circulating haemoglobin 

concentration. In the present study, the haemoglobin 

content of hypertensive and normotensive pregnant 

women was found to be 11.3±4.1g/dl and 11.4±2.7g/dl, 
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respectively. The level of haemoglobin was found to be 

10.59±1.47g/dl in non-pregnant healthy women. In 

pregnancy, the blood volume increases by 50% in the 

pregnancy for providing essential nutrients for 

developing baby. The increase in blood plasma is higher, 

when compared to increased RBC volume.  

 

Figure 2: Mean weight of hypertensive and 

normotensive pregnant women. 

The mean systolic and diastolic blood pressure of 

hypertensive pregnant women was higher as compared to 

normotensive pregnant women and healthy controls. In 

the current study, moderate hypertension was profound in 

the studied subjects. High blood pressure during 

pregnancy poses various risks including decreased blood 

flow to placenta, placenta abruption, intrauterine growth 

restriction, injury to other organs, premature delivery, and 
cardiovascular diseases. Severe hypertension leads to the 

development of preeclampsia. 

 

Figure 3: Haemoglobin level in hypertensive and 

normotensive pregnant women. 

There are certain causal factors which can lead to adverse 

pregnancy outcomes and this is of utmost clinical 

importance that these should be explored and managed 

timely. 

 One such factor responsible for perinatal morbidity and 

mortality is maternal lipid profile. In the present study, 

the level of cholesterol was found higher 

(234±14.2mg/dl) in hypertensive pregnant women as 

compared to normotensive pregnant women 

(213±19.4mg/dl) and non pregnant healthy controls 

(178±16.27mg/dl). Same pattern of other lipids was 

found in all three cases studied. Triglycerides were found 
maximum (138±16.97mg/dl) in hypertensive pregnant 

women, as compared to normontensive pregnant women 

(118±1.55mg/dl) and non pregnant healthy controls 

(114±10.9mg/dl).  

 

Figure 4: Systolic and diastolic blood pressure of 

hypertensive and normotensive pregnant women. 

 

Figure 5: Lipid levels in blood serum of hypertensive 

and normotensive pregnant women. 

 

Figure 6: Levels of lipoproteins in blood serum of 

hypertensive and normotensive pregnant women. 
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High density lipoprotein cholesterol was found almost 

similar in hypertensive pregnant women, normotensive 

pregnant women and non pregnant healthy controls. 

Maximum low density lipoprotein cholesterol was found 

in hypertensive pregnant women (156±17.11 mg/dl), 
followed by normotensive pregnant women, and then 

non-pregnant healthy controls. Very low density 

lipoprotein cholesterol level followed the same pattern. It 

can be seen from the current investigation, that high 

levels of lipids have been circulating in the blood of 

pregnant women with hypertension.    

 

Figure 7: Level of thyroid stimulated hormone (TSH) 

in hypertensive and normotensive pregnant women. 

DISCUSSION 

Increased levels of lipids especially triglycerides were 

likely to be deposited in predisposed vessels and 

contributed to endothelial dysfunction, through the 

generation of low density lipoproteins, due to which 

vasoconstriction takes place resulting in increase in blood 

pressure in pregnancy. Also, estrogen induces hepatic 

biosynthesis of endogenous triglycerides, which are 

carried by VLDLc.14 Thus, VLDLc increased in the 
circulation due to hypertriglyceridemia as they carried 

endogenous triglycerides into circulation. It has also been 

found that enhanced LDL in pre-eclamptic patients might 

be due to enhanced lipid peroxidation in pregnancy.15 

Dyslipidemia leads to the activation of endothelial cell, 

resulting in the formation of placental derived endothelial 

disturbing factors like lipid peroxides. These could be 

regarded as possible contributers for pathogenesis of 

pregnancy induced hypertension.16 

Increased insulin sensitivity in pregnancy and increased 

activity of adipose tissue lipoprotein lipase (LPL) might 

result in endothelial dysfunction which lead to 
lipogenesis and dyslipidemia.17,18 Increase in lipid levels 

may also be due to maternal weight gain and dietary 

modifications. High dietary fibres can decrease 

triglyceride concentration and reduce preeclampsia risk.19 

The rise in triglyceride rich VLDL particles during 

pregnancy may be due to an increased rate of synthesis 

caused by estrogen and decrease in rate of its removal.20 

The significantly higher total cholesterol, triglyceride and 

LDL cholesterol in the hypertensive than in the 

normotensive patients in the present study is in 

corroboration with earlier studies.21 Researchers found 

significantly increased fasting serum levels of 

triglycerides in pre-eclamptic cases when compared with 

controls.22 They found positive correlation between 

serum triglycerides and systolic and diastolic blood 
pressure in cases. For 1 unit increase in total cholesterol, 

triglycerides, VLDL and LDL, there were increased 

chances of developing hypertension by 12.6%, 0.3%, 

12.4% and 7.1% respectively. With 1 unit increase in 

HDL, woman has 11.4% less chance of developing 

hypertension in pregnancy.23 Increased cholesterol/ 

phospholipid ratio of the erythrocyte membrane in 

women with pregnancy induced hypertension has been 

observed in studies.24 The association of abnormal lipid 

values in the promotion of hypertension in pregnant 

women helps to investigate the underlying pathological 

process of hypertension in pregnancy.  

The level of TSH in pregnancy is lower than normal non 

pregnant level since there is 50% elevation in the 

production of thyroid hormones T3 and T4.  But in the 

current study, it has been observed that TSH levels in 

hypertensive pregnant women to be 4.26±1U/ml which is 

higher than the TSH levels observed in normotensive 

pregnant women and non pregnant women. It can be 

inferred from the present study that, high blood pressure 

leads to the increase in TSH levels which indicated 

hypothyroidism. In pregnancy, thyroidal activity is 

increased which leads to the increase in serum TSH level.  
The concentration of thyroid binding globulin (TBG) 

might have increased during pregnancy due to the 

presence of high level of estrogen circulating in blood. It 

has been estimated that increased level of TBG in blood 

lead to diminish the level of triiodothyroine (T3) and 

tetraiodothyroine (T4). Decrease levels of T3 and T4 

provoke pituitary gland to secrete more TSH. Moreover, 

increased glomerular filtration in pregnancy leads to the 

increase in renal clearance of iodine. The iodine loss 

lower the circulating level of inorganic iodine and 

induces a compensatory increase in thyroidal iodine 

clearance and its entry into the gland. Thus, it can be 
concluded that the cumulative effect of high blood 

pressure, estrogen, TBG and renal clearance leads to the 

hypersecretion of TSH by the gland. Maternal thyroid 

dysfunction during pregnancy has been associated with 

number of adverse outcomes. It has been suggested that 

there may be an existence of mutual influences between 

pre-eclampsia and thyroid function.25 Endothelial 

dysfunction is also considered an important factor in 

hypertensive pregnancy leading to significant increase in 

TSH levels in blood serum. It can be explained by 

excessive release of anti-angiogenic proteins from the 
placental to maternal blood. Low levels of free placental 

growth factor and free endothelial growth factor leads to 

endothelial dysfunction.26   

In the present study, 13% of hypertensive pregnancies 

showed albumin excretion in urine, whereas no excretion 

has been observed in normotensive pregnancies and non 

pregnant healthy controls. It might be inferred that the 
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onset of hypertension leads to the urinary albumin 

excretion. Preeclampsia has been defined by the 

combination of gestational hypertension and proteinuria 

of at least 0.3g/24 hrs, or dipstick at least 20 weeks 

gestation, according to the guideline to the International 
Society for the study of hypertension in pregnancy. 

Proteinuria is important sign of preeclampsia and 

detecting protein in urine is an integral part of the 

management of hypertensive pregnant women. 

Proteinuria in pregnancy is associated with a higher rate 

of maternal and foetal complications among hypertensive 

pregnancies. Excessive protein excretion leads to severe 

eclampsia which is responsible for significant morbidity 

and mortality in foetus, newborn infant and mother. Thus, 

it can be concluded that it is highly imperative to detect 

the condition as early as possible. Repeated urine analysis 

should be done to screen for this condition and should be 

part of standard antenatal case. 

CONCLUSION 

In the present study, an effort was made to explore the 

role of thyroid stimulating hormone and lipid profile in 

the pathogenesis of pregnancy induced hypertension and 

it was found that pregnancies had altered levels of thyroid 

hormone and dyslipidemia, which suggested their role in 

the development and pathogenesis of PIH. Therefore, 

early detection of thyroid abnormalities and dyslipidemia 

may affect the occurrence and severity of PIH and help in 

better management of the disease in established pre-
eclamptic women.  The levels of T4 should also be 

checked to identify overt or subclinical hypothyroidism. 

The altered levels of T4 can impair the infants neuro-

cognitive development and also increased risks for 

premature birth, low birth weight and miscarriage, lower 

IQ levels in child. TSH levels are elevated in 

hypertensive pregnant women due the effect of estrogen. 

Among all the parameters of lipid profile, total 

cholesterol, TG, LDL and VLDL have been increased 

significantly in hypertensive pregnant women as 

compared to normotensive pregnant women. 
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