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Abstract

Introduction: During pregnancy thyroid is hyper stimulated, resulting in changes in thyroid hormone
concentrations. Normal thyroid function is important for mother and growing fetus in the course of pregnancy.
This article discusses the changes in thyroid physiology that occur during pregnancy Trimester-specific
intervals are especially important during pregnancy when thyroid insufficiency may be associated with adverse
obstetric outcome and fetal neuro developmental deficits. Appropriate management results in improved
outcomes, demonstrating the importance of proper diagnosis and treatment.

Aim: Investigate of thyroid profile level first and third tri-mester of normal and hypothyroidism pregnant
women.

Material and Method: The present study included total 150 cases attended ANC Clinic at the department of
Gyne LNMC & J K Hospital was screened for the study. Level of Total Ts, Total T, and TSH estimated by
Immunoassay Enzyme Linked Fluorescent Assay (ELFA) method.

Result: T3 level in 1 and 3™ trimester of normal antenatal women difference was significantly increased and
level of T3 for hypothyroidism antenatal women in 1% and 3™ trimester difference was significantly increased.
T4 level in 1% and 3" trimester of normal antenatal women difference was slightly increased, and level of T4 for
hypothyroidism antenatal women 1% and 3" trimester difference was significantly increased. TSH level in 1st
and 3" trimester of normal antenatal women difference was significantly increased, and level of TSH for
hypothyroidism antenatal women in 1%and 3™ trimester difference was significantly decreased.

Conclusion Thyroid activity undergoes many changes during normal pregnancy; in our study found significant
increased in TT,, TTs, and TSH in 1% and 3™ trimester of normal antenatal women. Thyroid dysfunction is
common in pregnancy. Proper diagnosis and care of thyroid dysfunction in the pre-pregnancy, pregnancy and
post-pregnancy periods are important to reduce the risk of complications.
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I.  Introduction

Pregnancy is a time period of exceptional hormonal changes and metabolic demands which bring
about composite results on thyroid function [1-3]. The Thyroid hormone is needed for fetal growth and
improvement. Until the fetus synthesizes its own thyroid hormones, it is dependent on the T4 hormone that
passes through the placenta from the mother [4, 5]. During pregnancy marked modifications in thyroid
characteristics, like the increase in thyroxin-binding globulin (TBG), the impact of human chorionic
gonadotropin (HCG) on the maternal thyroid, and alteration in iodine requirement [1]. An increase in total T4
and total T3 in early pregnancy is due to accelerated serum TBG in pregnancy [6, 7-9]. Also, reference degrees
for the thyroid-stimulating hormone TSH are decreased due to cross-reactivity of the alpha subunit of human
chorionic gonadotropin with the TSH receptor [10, 11]. Thyroid disease in being pregnant may be accompanied
through both maternal and fetal complications. Hypothyroidism in pregnancy is associated with premature birth,
fetal cardiac complications, and low birth weight, increased frequency of cesarean delivery, placental
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complications, preeclampsia, and gestational hypertension, perinatal morbidity-mortality, and cognitive
dysfunction. In hyperthyroidism throughout pregnancy complications such as stillbirth, abortion, premature
birth, preeclampsia, heart failure, and thyroid storm may develop [12-15]. The incidence of hypothyroidism in
being pregnant is around 2.5% in step with western literature. There are few reviews of the occurrence of
hypothyroidism for the duration of being pregnant from India with quotes starting from 4.8% to 11% [16, 17].
The incidence of hyperthyroidism in pregnant women has been stated to be about 0.2%; the main cause is
Graves disease [18].

Appropriate treatment of thyroid disease during pregnancy is essential in preventing adverse maternal
and fetal outcomes. In this article, | tried to summarize the possible adverse outcomes of hypothyroidism
mother and fetus during gestation. It also sheds light on the right management of these conditions to keep away
from such complications.

II.  Materials & Method
This was an observational prospective study conducted at Clinical Biochemistry LNMC in associated with the
department of Obstetrics and gynecology, LNMC & J. K. Hospital Bhopal, the present study included total 150
cases attended ANC Clinic at the department of Obstetrics and gynecology, LNMC & J. K. Hospital from May
2019 onwards, were screened for the study.
Study comprised of two groups of patients.
Group - A 150 antenatal patients of 1* trimester of pregnancy.
Group - B 150 same antenatal patients of 3" trimester of pregnancy.
Sample collection and processing:
Pregnant women were taken from 20-35 years of age group. 3 to 5 ml venous blood sample were taken using a
tube that contained clot activator from the pregnant women, and then centrifuged to be assayed on the same day.
Estimation for TSH, Total T3, and T4 was done using the immunoassay Enzyme Linked Fluorescent Assay
(ELFA) technique, using commercially available kits by Mini vidas analyzer system.

INCLUSION CRITERIA

Antenatal patients of 1% and 3" trimester of pregnancy.

EXCLUSION CRITERIA

Antenatal patients of 2" trimester & thyroid disease. And Antenatal patients suffering from asthma /
hypertension / DM / any other systemic disease.

Trimester- specific visits were planned as follows:
« First trimester of pregnancy: 8-10 weeks
* Third trimester of pregnancy: 30—32 weeks.

Ethics
Study was approved by the Ethical committee of institutes. Informed consent was obtained from all patients

STATICAL ANALYSIS
Statistical analysis was done by Graph Pad Prism version 5. Analysis was done by Anova followed by Tukey
test. p<0.05 was considered as statistically significant.

I1l.  Results:
Tablel: Serum Tri iodothyronine (T3) level at 1 and 3™ trimester in Normal antenatal and
hypothyroidism Antenatal Women

125.4 +7.241 1441+ 11.09” 67.58 +2.507% 113.3 +6.41%# <0.001

** < 0,001 — comparison with 1% trimester (normal)
$$ < 0.001 — comparison with 3" trimester (normal)
## < 0.001 — comparison with 1% trimester (Hypothyroidism)
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Figurel: Serum T3 Level of normal antenatal and hypothyroidism antenatal women
Table 1:

7

<> Serum Triiodothyronine (T3) value 125.4 (ng/dl) in the 1% trimester in normal antenatal women and T3
value 144.1(ng/dl) in 3rd trimester in normal antenatal women, difference was significant.
X Although, in Serum Triiodothyronine (T3) value 67.58 (ng/dl) in 1st trimester in hypothyroidism

antenatal women significantly decreased compared to T3 value125.4 (ng/dl) in 1st trimester in normal antenatal
women.

7

X In comparison of serum Triiodothyronine (T3) value 113.3 (ng/dl) in 3rd trimester in hypothyroidism
antenatal women increased as compared to serum Triiodothyronine (T3) value 67.58 (ng/dl) in 1st trimester in
hypothyroidism antenatal women, difference was statistically significant.

X However, serum Triiodothyronine (T3) value 113.3 (ng/dl) in 3rd trimester in hypothyroidism antenatal

women significantly decreased compared to serum Tri iodothyronine (T3) value 144.1(ng/dl) in 3rd trimester in
normal antenatal women

Table 2: Serum Thyroxin (T4) level at 1°'and 3™ trimester in Normal antenatal and hypothyroidism
Antenatal Women

10.19 + 1.007 10.32 +0.977 3.461 + 0.2532"% 8.63 + 0.4981 " <0.001

** < 0,001 — comparison with 1% trimester (normal)
$$ < 0.001 — comparison with 3" trimester (normal)
## < 0.001 — comparison with 1% trimester (Hypothyroidism)
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Figure2: Serum T4 Level normal antenatal and hypothyroidism antenatal women.

Table 2:
X Serum Thyroxin (T4) value 10.19 (ug/dl) in the 1st trimester of normal antenatal women and T3 value

10.32 (ug/dl) in 3rd trimester of normal antenatal women, difference was slightly increased.

X Although, in Serum Thyroxin (T4) value 3.461 (ng/dl) in 1st trimester of hypothyroidism antenatal
women significantly decreased compared to T4 value10.19 (ng/dl) in 1st trimester of normal antenatal women.

X In comparison of serum thyroxin (T4) value 8.63 (ng/dl) in 3" trimester of hypothyroidism antenatal
women increased as compared to serum thyroxin (T4) value 3.461 (ng/dl) in 1% trimester of hypothyroidism
antenatal women, difference was statistically significant.

X However, serum thyroxin (T4) value 8.63 (ug/dl) in 3rd trimester in hypothyroidism antenatal women
significantly decreased compared to serum thyroxin (T4) value 10.32 (ug/dl) in 3rd trimester in normal antenatal
women

Table 3: Serum TSH level at 1% and 3™ trimester in Normal antenatal and hypothyroidism Antenatal
Women

Groups Pregnant women -  Pregnant women -3 Pregnant women -1% Pregnant women -
1% trimester trimester (normal) trimester 3" trimester P value
(normal) (Hypothyroidism) (Hypothyroidism) (<0.001)

Mean £SD
Mean £SD Mean £SD Mean £SD

Serum TSH 1.546 + 0.4330 1.759+ 0.4066 5.513+ 0.5087"% 2.497+ 0.37197%%#
(ulU/ml) Level

** < 0,001 — comparison with 1% trimester (normal)
$$ < 0.001 — comparison with 3" trimester (normal)
## < 0.001 — comparison with 1% trimester (Hypothyroidism)
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Serum TSH level
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Figure3: Serum TSH Level of normal antenatal women and hypothyroidism antenatal women.

Table 3:

X Serum TSH value 1.546 (ulU/ml) in the 1st trimester of normal antenatal women and T3 value 1.759
(ulU/ml) in 3rd trimester in normal antenatal women, difference was significantly increased.

X Although, in Serum TSH value 5.513 ulU/ml in the 1st trimester in hypothyroidism antenatal women
significantly increased, compared to TSH value 1.546 (ulU/ml) in 1st trimester in normal antenatal women.

X In comparison of serum TSH value 2.497 (ulU/ml) in 3™ trimester of hypothyroidism antenatal women
significantly decreased, as compared to serum TSH value 5.513 (ulU/ml) in 1% trimester in hypothyroidism
antenatal women, difference was statistically significant.

X However, serum TSH value 2.496 (ng/dl) in 3rd trimester in hypothyroidism antenatal women
significantly increased, compared to serum TSH value 1.759 (ulU/ml) in 3rd trimester in normal antenatal
women
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Figure 4: Percentage Distribution Thyroid profile
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In our study found 83% Normal antenatal Women and 17% Hypothyroidism antenatal women and 0.01%
Hyperthyroidism antenatal women.

IV.  Discussion

This study aimed to evaluate thyroid function level during first and third trimester of pregnancy in an
observational prospective study in Bhopal region of India. lodine is the most important part of the thyroid
hormones, triiodothyronine (T3) and thyroxin (T4), make by the thyroid gland. T3 is the active thyroid
hormone, around 80% of T3 is created from the deiodination of T4 in the liver, muscle, and other tissues.
Starting in early pregnancy, increased maternal estradiol levels result in increased sialylation and glycosylation
of TBG in the liver [19, 20]. This decreases the peripheral metabolism of TBG to bring about approximate 1.5-2
folds sustained upwards in serum TBG ranges comparison to euthyroid non-pregnant women [1, 21]. There by
developing an increased amount for T3 and T4 production during pregnancy. Serum HCG is a glycoprotein
produced basically through the placenta and peaks at the end of the first trimester of pregnancy. It binds to the
TSH receptor on the thyroid cellular membrane and is a weak stimulator, resulting in elevated secretion of T4
and T3 and partial suppression of serum TSH. Due to the effects of HCG, the lower range of serum TSH is
decreased in pregnancy [8, 22]. Although the decrease limit for serum TSH in pregnant women should be lower
than in the non-pregnant population expert opinion has advocated the following trimester-specific
recommendations for TSH reference ranges during pregnancy: 0.1-2.5 mIU/L (first trimester), 0.2-0.3 mIU/L
(second trimester), and 0.3-3.0 mIU/L (third trimester) .[11,23].

In our study found Serum T3 and T4 level in 1% and 3™ trimester of normal antenatal women difference
was significant (<0.001) and hypothyroidism antenatal women 1% and 3" trimester level of T3 and T4 difference
was significantly increased (< 0.001). Serum TSH level in the 1% and 3™ trimester in normal antenatal women
difference was significant (< 0.001). Serum TSH level in 1% and 3" trimester in hypothyroidism antenatal
women statically significant (< 0.001). TSH level in the 1% and 3™ trimester in normal antenatal women
difference was significant (< 0.001), same findings according to by. [22] Total T4 and T3 concentrations
significantly increased due to increases in TBG level. [1] Thyroid activity undergoes numerous changes at the
time of normal pregnancy including a remarkable increase in serum TBG, thyroglobulin, total T4, and total T3,
an increase in renal iodide clearance and stimulation of the thyroid by hCG, [2]. T3 was significantly higher in
the 1% to third. [24-26] Total T3 and T4 levels increase starting in early pregnancy, due to the increased TBG
levels. [27,28] TSH significantly increased by. [29] During pregnancy, reference ranges for the thyroid-
stimulating hormone (TSH) are decreased because of the cross-reactivity of the alpha subunit of human
chorionic gonadotropin with the TSH receptor. [10] TSH significantly increased in Chinese women. [30] TSH
value increased in the first trimester to third trimester in normal pregnant women, difference was found
statistically significant and total T3 and T4 increased in the first trimester to third trimester, difference was
found statistically significant (< 0.001). Similar finding according to my study. [31] TSH levels decreased
during the first trimester and then increased significantly (P < 0.05) in the second and third trimester, this result
similar to our study.

Serum thyroid stimulating hormone concentration is the initial and most authentic test for assessing
thyroid function during pregnancy [33]. Hypothyroidism indicates insufficient production of thyroid hormones
by the thyroid gland and can be primary-abnormality in the thyroid gland itself or secondary/central-as a result
of hypothalamic or pituitary disease. Maternal hypothyroidism is the most common thyroid dysfunction in
pregnancy. In our study, hypothyroidism pregnant women was found (17%), 1st trimester hypothyroidism
pregnant women value of TSH 5.513 + 0.5087 and 3" trimester was 2.497 + 0.3719, result found significantly
decreased and total T3 and T4 significantly increased in 1% to 3" trimester of hypothyroidism pregnant women.
Significant result and improved outcome found proper management and require good collaboration between the
obstetrician and endocrinologist. In other studies trimester specific data not found in hypothyroidism pregnant
women.

V.  Conclusion

Physiologic changes associated with pregnancy require an increased availability of thyroid hormones
by 40% to 100% to meet the needs of mother and fetus during pregnancy. Thyroid activity undergoes many
changes during normal pregnancy including significant increased in serum, TT4, TTs, and TSH. Different
studies have showed that thyroid dysfunction is common in pregnancy. The major causes for this dysfunction
are hormonal and metabolic changes during pregnancy leading to profound alterations of the biochemical
parameters of the thyroid function. Thyroid disease usually affects females of the reproductive age group and
caring for these women during pregnancy requires careful monitoring of both the mother and the fetus.
Appropriate diagnosis, care and management of thyroid dysfunction in the pre-pregnancy, pregnancy and post-
pregnancy periods are important to minimize the risk of complications.
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