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ABSTRACT

Aim: The study was carried out to estimate thyroid profile and serum albumin level in preeclamptic women as compare to nor-
motensive women. In addition to this correlation between thyroid profile and albumin in preeclamptic women was also calculated.

Material and Methods: The study comprised of 60 cases of preeclamptic women who attended in Obstetrics & Gynaecology
Department in Govt. Medical College, Nagpur from February 2013 to August 2014 and 60 normotensive healthy womens as
controls. Serum total Tri-iodothyronine (T3), Tetraiodothyronine (T4), Thyroid Stimulating Hormone (TSH) and serum albumin
were estimated.

Results: We observed that out of 60 preeclampsia patients 13 (21.66%) women having hypothyroidism, 18 (30%) women hav-
ing sub-hypothyroidism and 29 (48.33%) women were of euthyroid. The mean serum TSH in preeclamptic cases (preeclampsia
women) were increased significantly (p >0.001). On the other hand serumT3 levels and Serum T4 levels were decreased signifi-
cantly in preeclamptic women when compared to controls (p >0.001). Serum albumin was decreased significantly in preeclamp-
tic women when as compared to controls (p >0.001). We found that there was statistically significant positive correlation between
serum T3 & T4 and serum albumin (r = 0.8735, p = 0.0001) and statistically significant negative correlation between serum TSH
and serum albumin (r = - 0.6109 p = 0.0001).

Conclusion: From the results all these parameters play an important role in preeclampsia hence early detection of these param-
eters in preeclampsia may help to improve maternal and fetal outcome.
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INTRODUCTION

Pregnancy is a physiological state associated with many al-
terations in metabolic, biochemical, physiological, haema-
tological and immunological processes. If these changes are
exaggerated, they can lead to complications during preg-
nancy'.

Pregnancy induced hypertension presents with new onset
hypertension and proteinuria after 20 weeks of gestation.
Hypertensive disorders are the most common medical com-
plications occurring during pregnancy. Pregnancy induced
hypertension was reported with the incidence of about 10%
of first pregnancy and 20% to 25% of previous pregnancy.
The incidence of Pregnancy Induced Hypertension (PIH)
varies among different hospitals, regions and countries.>

According to WHO’s World Health Report 1998, Preeclamp-
sia is defined as “the development of hypertension (>140/90

mm of Hg) after 20 weeks of pregnancy in a woman with
proteinuria associated with or without edema having no pre-
vious history of hypertension™

Recent finding related to pathophysiology of preeclampsia
suggest that the endothelial cell injury and altered endothe-
lial cell function play a pivotal role.* It has been proposed®
that the poorly perfused placenta is the origin of a humoral
factor that affects maternal systemic function, directly or
indirectly, by activating endothelial cells, with the resultant
vascular injury.’The characteristic pathologic lesion seen
in the uteroplacental bed of patients with preeclampsia is a
necrotizing arteriopathy consisting of fibrinoid necrosis, ac-
cumulation of foam cells or lipid-laden macrophages in the
decidua, fibroblast proliferation and a perivascular infiltrate.
This lesion has been termed “acute atherosis.®

Normal pregnancy is associated with physiological and hor-
monal changes. However abnormal hormonal changes espe-
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cially thyroid hormone dysfunctions has also shown the rela-
tionship between developments of preeclampsia. High levels
of TSH, low level of T, & T, were shown to be associated
with development of preeclampsia and its complication.

In recent glomerular injury also has been considered as char-
acteristic feature of preeclamptic women.” More precisely it
comprises endothelial cell swelling, obliteration of endothe-
lial fenestrate leading to loss of proteins via proteinuria.
Keeping all these facts in mind the present work was under-
taken to evaluate the relationship of these parameters with
preeclampsia.®?

Serum T,, T,, TSH was measured by enzyme immunoas-
say on STAT FAX 4300 CHROMATE ELISA Reader using
ERBA Thyroid kits by Aspen Laboratories Pvt. Ltd. The esti-
mation of the serum albumin was done by BCG Dye binding
method on fully automated XL300 analyse.

MATERIAL AND METHODS

Hospital based cross sectional study was conducted in De-
partment of Biochemistry with the help of Obstetrics and
Gynaecology Department during period May 2013 to Oc-
tober 2014. The study was approved by institutional Ethics
Committee for research work.

The study comprised of 60 cases of preeclamptic women
who attended in Obstetrics & Gynaecology Department in
Govt. Medical College, Nagpur from February 2013 to Au-
gust 2014 and 60 normotensive healthy women as controls.
These patients were all primigravidae aged between 18 to 30
years and in the third trimester of pregnancy

The diagnosis of Preeclampsia was done by the department
of Obstetrics and Gynaecology based on the definition given
by American college of obstetrics and gynaecology. Systolic
blood pressure > 140 mm Hg or diastolic blood pressure >90
mm Hg; systolic blood pressure increase of > 30 mm Hg or
diastolic blood pressure increase of 15 mm Hg over first tri-
mester of pregnancy values (manifested on two occasion at
least 6 hrs apart) and proteinuria >300 mg or greater in 24 hr
urine collection or dipstick protein > 1+ (on two occasion at
least 6 hrs apart) is preeclampsia

The inclusion criteria for pre-eclamptic subjects include Age
— 18 to 30 years, primigravidae in the 3rd trimester of preg-
nancy, BP -- 140/90 mm Hg in third trimester of pregnancy
(ACOG criteria), Urine albumin > I + dipstick or 300 mg per
24 hour urine. Normal pregnant women in third trimester of
pregnancy were taken as controls.

The exclusion criteria for both the groups were Age < 18
years and > 30 years. (Multigravidae with more than one para,
previous history of hypertension, diabetes mellitus, thyroid
disorder, dyslipidemia, renal disease & convulsions, Family

history of preeclampsia. After explaining all details, informed
consent was taken from each subject for participation in
this study. History of patient was recorded on preformed
questionnaire which included detailed history about present
pregnancy, family history of preeclampsia and exclusion
criteria. 2 ml of fasting blood sample was collected in plane
blub and serum is separated by centrifugation compare
demographic, clinical and biochemical parameters between
preeclampsia and control groups. Pearson’s correlation
coefficient (r) was calculated to assess the correlation
between serums TSH, T, and T, and serum albumin.

STATISTICAL ANALYSIS

Unpaired t-test was performed to compare demographic,
clinical and biochemical parameters between preeclampsia
and control groups. Pearson’s correlation coefficient (r) was
calculated to assess the correlation between serums TSH, T,
and T, and serum albumin

RESULT

Characteristics in preeclampsia cases and nor-
mal pregnant controls

The mean age in the preeclampsia cases was 23.57 + 2.99
years and that in controls was 22.90 + 2.96 years. The mean
gestational age of cases was 33.92 + 2.42 weeks where as in
controls 33.98 + 2.48 weeks.(Tablel) There was no signifi-
cant difference in age and gestational age between cases and
controls [p value > 0.05]. Study groups were well matched
for age and gestational age.

In our study we found that out of 60 preeclampsia patients 13
(21.66%) women having hypothyroidism, 18 (30%) women
having sub-hypothyroidism and 29 (48.33%) women were
euthyroid. In normotensive pregnant controls all 60 women
were euthyroid.

Comparison of serum thyroid profile

In the present study, in preeclamptic women the mean val-
ues of T,, T, were found to be 1.10 + 0.34 ng/mL & 6.54 +
2.19 ug/dL respectively while in control group it was 1.47
+ 0.36 ng/mL & 8.46 = 1.66 ug/dL.(Table 2) The results
showed that mean T, & T, levels in preeclamptic women
were significantly decreased as compared to control group
with p value <0.0001. In preeclamptic women mean TSH
level were found to be 4.49 + 2.00 mlU/mL while in con-
trol group was found to be 2.95 + 0.80 mlU/mL. The results
showed that mean TSH levels in preeclamptic women were
significantly increased as compared to control group with p
value <0.0001.

The mean level of serum albumin in preeclampsia cases was
2.8 £ 0.49 mg/dL and in the normal pregnant women was
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4.63 + 0.37 mg/dL.(Table 2) There was low serum albumin
in preeclampsia as compared to normal pregnant women and
difference was statistically highly significant. (p=<0.001)

Serum T, and T, level correlated with serum albumin and r
value was 0.8735 and 0.6299 respectively. This was statisti-
cally significant positive correlation. Serum TSH level cor-
related with serum albumin and r value was - 0.6109.This
was statistically significant negative correlation. (p < 0.001)

DISCUSSION

Pregnancy is a physiological process. Pregnancy is associ-
ated with number of important physiological and hormonal
changes.!’Human chorionic gonadotrophin hormone secret-
ed by the placenta stimulates thyroid gland during pregnancy
due to its structural similarity with thyrotropin. Thyroid hor-
mones have very important role in embryogenesis and fetal
development.'®!! Normally pregnancy associated with mild
hyperthyroidism on other hand preeclampsia associated with
hypothyroidism.'>!"* Normal pregnancy is state of hyperes-
trogenemia.!* During pregnancy increase in estrogens leads
to increased thyroid binding globulin which is due to increase
hepatic synthesis and increase the half life of thyroid binding
globulin because of estrogen induced sialylation of protein. !’
As a result of increase in thyroid binding globulin serum T,
and T, level also increase. In addition there is increased pro-
duction of type III deiodinase enzyme from placenta which
may lead to increased production of the T, and T,."*

Preeclampsia is a state of decreased estrogen, may be due to
placental dysfunction. This decreased estrogen leads to de-
creased in synthesis of thyroid binding globulin.'®!'” As thy-
roid binding globulin is decreased it might be the reason for
lowering of serum T, and T, levels in preeclampsia.

Preeclampsia is pregnancy induced autotoxication multi-
system disorder. In preeclampsia most affected organs are
kidney, liver and brain. In liver and kidney peripheral con-
version of the T, to T, occurs. Thus due to involvement of
kidney and liver in preeclampsia no conversion of T, to T,
occurs. This might be the main factor for decreased serum
T, concentration in preeclamptic patients.'”'® Preeclamptic
women may have associated various condition like systemic
illness, anorexia nervosa, starvation, protein energy malnu-
trition. This lead to reduced extra-thyroidal deiodination of
T, and T,. Change in thyroid profile in preeclampsia may
be due to hypothalamic-pituitary dysfunction secondary to
disease stress.'s!?

The present finding of the our study resemble with studies of
Basbug M et al,”’Khaliq F et al*!, Pasupathi P et al'/, Sardana
D et al??, Khadem N et al'®

The decrease TSH levels observed in our study is in accord-

ance with the studies of Dhananjaya BS et al**,Kumar Ashok
et al'?, Das S et al'®, Larijani B et al.**

Endothelium injury play important role in the pathogenesis
of preeclampsia®. During the preeclampsia there may be en-
dothelial damage. This may lead to endotheliosis and loss
of endothelial fenestrations and disruption of the glomerular
filtration barrier. Ultimately endothelial damage may lead to
proteinuria.’

Various studies®®?’ explained that decrease in the serum al-
bumin during preeclampsia is due to proteinuria. Kidney
eliminates waste product from the blood. This filtration oc-
curs with help of the glomerular filtration barrier present in
the Bowman’s capsule. Bowman’s capsule consists of three
layers, first endothelial cell of the glomerular capillary, sec-
ond a basement membrane, and third epithelial cell of bow-
man’s capsules. The integrity of the glomerular filtration bar-
rier avoids filtration of the protein. During the preeclampsia
there is endothelial damage which may lead to endotheliosis
and loss of endothelial fenestration and disruption of the glo-
merular filtration barrier which may lead to proteinuria.’

Serum T, and T, are mainly bound to thyroid binding globu-
lin and also to some extent to pre-albumin and albumin.”® In
preeclampsia there is loss of albumin in urine so hormones
bound with to albumin are also lost in urine. This may lead
low serum T, and T, levels. This suggests a strong relation-
ship between loss of albumin with low serum T, and T, lev-
els in preeclamptic women.'3?2%

As per our results the correlation between TSH and albumin
appear to be is significantly negative. It might be due to fact
that the pre-eclamptic patients are in a state of mild hypothy-
roidism. Lao TT et al®, Tolino A et al*! Farah Khaliq et al*!
also found significant negative correlation between serum
TSH and serum albumin.

CONCLUSION

Our results suggest that diseases of the thyroid gland itself
might be a predisposing factor for the development of preec-
lampsia.

In addition to this serum albumin was decreased in preec-
lamptic women as compared to normal pregnant women.
Hence at this juncture it can be suggested that serum albumin
could be used as predictor of severity of preeclampsia.

A positive correlation in serum albumin was observed with
T, and T, and negatively correlated with serum TSH level in
preeclamptic women.

As study was conducted on small group further study with
large group is needed for confirmation of our finding.
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Table 1: Parity and gestational age of participant
groups

Serum T, (ug/dL)
<

Age (years) 23.57 £2.99 22.90 £2.96  0.2229 3
Gestational Age
2
(weeks) 33.92 + 2.42 33.98+2.48 0.8820
0 : : : :
1 1.5 2 2.5 3 3.5 4
Table 2: Thyroid profile and serum Albumin of par- Serum albumin (mgldL)

ticipants groups

Graph 2: Correlation of serum T4 with serum albumin in
T
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(mg/dL) N
. n= number of subjects; * = (p<0.05), ** = (p< 0.01), *** = (p < 1.5 2 25 3 3.5 4
0.001) Serum albumin (mg/dL)

Table 3: Correlations of serum T3, T4 and TSH levels
with serum albumin in preeclampsia cases

Graph 3: correlation of serum TSH with serum albumin in
preeclampsia.
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Graph 1: Correlation of serum T3 with serum albumin in
preeclampsia.
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