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Abstract

Background: Pregnancy has a profound impact on the thyroid gland & its function.

Objective: To correlate TSH, FT4 & FT3 levels with gestational age to observe their relationship.

Method: This cross sectional study was conducted in the Department of Physiology, Sir Salimullah
Medical College, Dhaka from July 2016 to June 2017. Total 90 apparently healthy pregnant women
of different trimesters, age ranged from 20 to 35 years were selected as study group (Group I). Again
according to gestational age, study group was subdivided into 1st trimester of gestation (Group Ia,
n=30), 2nd trimester of gestation (Group Ib, n=30) and 3rd trimester of gestation (Group Ic, n=30)
respectively for comparison. For correlation, serum TSH, FT4 and FT3 levels were measured. The
statistical analysis was done by Unpaired t test and Pearson’s correlation coefficient test.

Results: In this study, mean serum TSH level was positively correlated with gestational age and both
mean serum FT4 & FT3 levels were negatively correlated with gestational age and these relationships
were statistically highly significant.

Conclusion: There is a negative association of thyroid hormone (FTa & FT3) levels with gestational age.
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Introduction

Pregnancy is followed by a series of hormonal and
metabolic changes that involve most maternal
endocrine systems.! Pregnancy is a state of stress which
influences thyroid gland and its function in multiple
ways.2 Not only the maternal hypothalamo-pituitary
thyroid (HPT) axis undergoes a series of adjustment but
also the fetus develops its own HPT axis and the
placenta also plays an active role in iodine and
thyroxine transport and metabolism.3 Thyroid function
in pregnant women is modified by various factors such
as 50% increase in plasma volume, increased levels of
protein binding thyroid hormanes including TBG, hCG,
increase in estrogen concentration. Thyroid hormones
have most profound effects on the terminal stages of
fetal brain development including synaptogenesis,
dendrites growth & axons myelination and neuronal
migration.® The average duration of pregnancy is about
280 days or 40 weeks when calculated from the first day
of the last menstrual period. 1st trimester considered as
1st 12 weeks, 2nd trimester considered as 13-28 weeks
& 3rd trimester considered as 29-40 weeks.57
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Methods

This cross sectional study was conducted in the
Department of Physiology, Sir Salimullah Medical
College (SSMC), Dhaka from July 2016 to June 2017.The
study was approved by the Institutional Ethics
Committee of SSMC. For this, 90 apparently healthy
pregnant women aged 20-35 years of different
trimesters were selected as study group (group I). On
the basis of gestational period, group | was further
subdivided into three groups suchasist trimester of
gestation (la), 2nd trimester of gestation (Ib) & 3rd
trimester of gestation (Ic) and each group was consisted
of 30 different pregnant women of different trimesters,
They were selected from Out Patient Department (OPD)
of Obstetrics & Gynaecology of SSMC and Mitford
Hospital by consecutive purposive sampling. All the
subjects were belonged to middle socioeconomic
status. Subjects having history of any chronic or
systemic diseases, known thyroid abnormalities, goitre,
twin pregnancy, psychiatric illness etc. were excluded
from the study.



After selection the aim, benefits, risks and the procedure
of the study were explained to each subjects and a
written consent was taken. Detailed personal, family,
medical and occupational histories were taken and
thorough physical examination of all subjects were
done and recorded.

With all aseptic precautions, seven (7) ml of venous
blood was drawn from antecubital vein. Serum TSH, FTs
and FTz levels were measured by chemiluminescent
microparticle immunoassay (CMIA) method in the
laboratory of Department of Biochemistry, BSMMU,
Dhaka. Data were expressed as mean = SD. The
statistical analysis was done by using SPSS version 22.
Unpaired t test and Pearson’s correlation coefficient test
were used to compare the data as applicable. p value
<0.05 was considered as level of significance.

Results

Table | shows the mean (+5D) serum TSH level was
significantly & gradually higher in 3rd trimester and the
mean (£5D) serum FT4 & FTz levels were significantly &
gradually lower in 3rd trimester in comparison to that of
1st trimester.

Table-I: Serum thyroid stimulating hormone (TSH),
free thyroxine (FT4) and free triiodothyronine (FT3)
levels of the subjects in different groups (N=90)

Parameters oo
la (n=30) | Ib (n=30) | lc(n=30)
TSH {mIU/L) 142147 | 216=1I13 282 £0.71
FT4 (pmoliL) 16144145 | 13124202 | 1175+ 148
FT3 (pmoliL) 466058 | 3.66=049 3,33 =0.40
Statistical analysis
Graips p-value
TSH FTa FTz
lavsIb 0.034* <0.001%*= |  <0.001%**
lavslc <0.001%** <(.00]1%** <0.001***
Tbvs I 0.008** 0.004%* 0.006%*

Data are expressed as mean + 5D.For statistical analysis,
Unpaired t test was performed for comparison between
the groups. Group |: 5tudy group, Group la: 1st trimester
of gestation, Group |b: 2nd trimester of gestation, Group
lc: 3rd trimester of gestation, n= number of subjects.
=**= Significant at p<0.001, **= Significant at p<0.01,%*=
Significant at p<0.05, N= Total number of subjects.
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In this study, serum thyroid stimulating hormone (TSH)
level was positively correlated (r = +0.439), serum free
thyroxine (FTa) level was negatively correlated (r = —
0.679) and serum free triiodothyronine (FT3) level was
negatively correlated (r = —0.693) with gestational age
and these relationships were statistically (p<0.001,
p<0.001, p<0.001) highly significant (Table-ll).

Table-ll: Correlation of serum TSH, FTa, FTz levels
with gestational age in study subjects (N=90)

Parameters r-value p-value
Serum TSH +0.439 <0.D01#%*
Serum FT4 ~0.679 <0.00]***
Seram FT3 —0.693 <0001 ***

Pearson's correlation coefficient (r) test was performed
to compare relationship between parameters of study
group, N = Total number of subjects, ***= Significant at
p<0.001.

Again, figure-I: shows that, there is a positive association
of TSH level with gestational age.
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Figure-l: Correlation of serum TSH level with
gestational age in the study subjects (N=90)

Figure-Il: shows that, there is a negative association of
FT4 level with gestational age.
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Figure-ll: Correlation of serum FTs level with
gestational age in the study subjects (N=90)



Figure-lll: shows that, there is a negative association of
FT3 level with gestational age.
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Figure-lll: Correlation of serum FT: level with
gestational age in the study subjects (N=90)

Discussion

In this study, serum TSH, FT4 & FT3 showed significant
variation during different trimesters of gestation which
is supported by other studies 82

In this study, serurn TSH level showed significant
(p<0.001) positive correlation with gestational age.This
findings are in consistent with those of other
researchers.'%11 On the other hand, Patal et al.'? found
that there was no correlation between serum T5H and
gestational age.

Serum FTa level was negatively correlated with
gestational age and it was statistically significant
(p<0.001). Similar relationships were also observed by
others.'? On the contrary, Bautista et al.'* found that FTa
level was significantly and positively correlated with
gestational age.

Serum level of FTs showed significant (p<0.001)
negative correlation with gestational age. This finding is
in agreement with that of other investigator.12 On the
other hand, Bautista et al'* found no correlation
between serum FT3 and gestational age.

Conclusion

In this study it was observed that serum TSH level was
positively correlated and FTa & FT3 levels were
negatively correlated with gestational age. 5o,
interpretation of thyroid function tests needs trimester
specific reference interval.
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