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Abstract---Background: Thyroid dysfunction in pregnancy is clinically
important as insufficient thyroxine is associated with an increased
risk of premature birth, low birth weight and miscarriage. This
prospective, cross sectional study, single-center study was carried out
to identify the thyroid dysfunction in pregnancy in Indian antenatal
mothers. Methods: This prospective, cross sectional study, single-
center study was conducted in the Department of Obstetrics and
Gynecology, Indian Institute of Medical Science & Research, Warudi,
Badnapur, Jalna, India. The study period was of 20 months from
January-2018 to August-2019. One hundred and sixty six antenatal
mothers with age population in range of 18-35 years were included in
the study. All the study subjects were randomly selected & rendered
to serological testing’s like T3, T4, TSH. All The study protocol was
performed in accordance with the principle of the declaration of
Helsinki and after approval by the Institutional ethical scientific
committee. The data was entered and tabulated in MS-Excel 2007,
and statistical analysis was performed by using Statistical Package for
the Social Sciences (SPSS 22.0). Data had been summarized as mean
for numerical variables and count and percentages for categorical
variables. Results: Mean age of the study population was 22.8 years.
Mean level of hemoglobin was recorded at 12.67 g/dL. The current
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study recorded 55, 70 and 41 women in first, second and third
trimester, respectively. Level of T3, T4 and TSH was 130.107, 9.83
and 2.49 was recorded in women in their first trimester. Similarly,
level of T3, T4 and TSH was 129.30, 9.75 and 2.48 was recorded in
women in their second trimester. Whereas, level of T3, T4 and TSH
was 129.14, 9.79 and 2.48 was recorded in women in their third
trimester.Hypothyroidism, euthyroidism and Hyperthyroidism was
seen in 25.3%, 71.7% and 3.0% respectively.Anemia was seen in
66.7%, 44.5% and 40% in Hypothyroidism, euthyroidism and
Hyperthyroidism patient. Conclusion: The current study imply that
reporting observed values of TSH, T4 and T3 in 1st 2nd and 3rd
trimester of pregnancy will add to available literature. Early and
effective treatment of thyroid disorder ensures a safe pregnancy with
minimal maternal and neonatal complications.
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Introduction

Pregnancy is a time of complex hormonal changes.! In women with normal
thyroid function, there is an increase in thyroxine (T4) and triiodothyronine (T3)
production, which results in inhibition of thyroid-stimulating hormone (TSH) in
the first trimester of pregnancy, due to a high human chorionic gonadotropin
(hCG) level that stimulates the TSH receptor because of partial structural
similarity.2 Thyroid disorders are encountered frequently during pregnancy and
the postpartum period.® Thyroid disease is the second most common endocrine
condition encountered in women of childbearing age after diabetes. Most of these
conditions are treatable, and may affect mother and fetus adversely if they are not
evaluated and managed appropriately.*

Thyroid disorders are common in pregnancy and the most common disorder is
subclinical hypothyroidism. Due to the complex hormonal changes during
pregnancy, it is important to remember that thyroxine requirements are higher in
pregnancy.>

According to recent American Thyroid Association (ATA) guidelines, the
recommended reference ranges for TSH are 0.1 to 2.5 mIU/L in the first trimester,
0.2 to 3.0 mIU/L in the second trimester, and 0.3 to 3.0 mIU/L in the third
trimester.6 Maternal hypothyroidism is an easily treatable condition that has been
associated with increased risk of low birth weight, fetal distress, and impaired
neuropsychological development. Hyperthyroidism in pregnancy is less common
as conception is a problem.® In view of this, the current prospective, cross
sectional study, single-center study was carried out to identify the thyroid
dysfunction in pregnancy in Indian antenatal mothers.

Materials and Methods:

This prospective, cross sectional study, single-center study was conducted in the
Department of Obstetrics and Gynecology, Indian Institute of Medical Science &
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Research, Warudi, Badnapur, Jalna, India. The study period was of 20 months
from January-2018 to August-2019. One hundred and sixty six antenatal
mothers with age population in range of 18-35 years and singleton pregnancy
were included in the study. Patients with pregestational thyroid dysfunctions,
multiple pregnancy and gestational trophoblastic disease were excluded from the
study. All the study subjects were randomly selected & rendered to serological
testing’s like T3, T4, TSH.

Estimation for TSH was conducted using the Enhanced Chemiluminescence
method. Estimation of free T3 and free T4 was subsequently carried out when
TSH levels were abnormal. Cut off values used for TSH were those indicated by
the American Pregnancy and Thyroid Association: 1st trimester: 0.1-4.0mIU/L,
2nd trimester: 0.2-4.5mIU/L, 3rd trimester: 0.3-5mIU/L. Normal free T4 level is
0.7 to1.8 ng/dl and free T3 level is 1.7 to 4.2 pg/ml.®

Patients with normal fT4 and high TSH were considered to have subclinical
hypothyroidism (SCH); those with low fT4 and high TSH were considered to have
overt hypothyroidism; those with normalfT4 and low TSH were considered to have
subclinical hyperthyroidism; and those with highT4 and low TSH <0.1 mIUwere
considered to have overt hyperthyroidism.6

Women were chosen irrespective of age, parity, residence and socioeconomic
status. Women with multiple pregnancies, a known case of thyroid disorder, or
any pre-existing medical disorder were excluded. Informed consent was taken
from the patients in the study group. Further, measurement of hemoglobin (Hb),
LMP and gestation age was recorded. All The study protocol was performed in
accordance with the principle of the declaration of Helsinki and after approval by
the Institutional ethical scientific committee.

References for statistical methods:

1. Yan F, Robert M, Li Y. Statistical methods and common problems in medical
or biomedical science research. Int J Physiol Pathophysiol Pharmacol.
2017;9(5):157-163.

2. Krousel-Wood MA, Chambers RB, Muntner P. Clinicians' guide to statistics
for medical practice and research: part I. Ochsner J. 2006;6(2):68-83.

3. Ali Z, Bhaskar SB. Basic statistical tools in research and data
analysis. Indian J Anaesth. 2016;60:662-669.

Statistical analysis

Data was entered into Microsoft excel data sheet and was analyzed using SPSS 22
version (IBM SPSS Statistics, Somers NY, USA) software. Categorical data was
represented in the form of Frequencies and proportions. Chi-square test was used
as test of significance for qualitative data. Normality of the continuous data, was
tested by Kolmogorov—-Smirnov test and the Shapiro-Wilk test. Continuous data
was represented as mean and standard deviation. ANOVA (Analysis of Variance)
was the test of significance to identify the mean difference between more than two
groups for quantitative data. Graphical representation of data was done by bar
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diagram. p value (Probability that the result is true) of <0.05 was considered as
statistically significant after assuming all the rules of statistical tests.

Results
Table 1
Distribution of Profile of the study population
Count %
18 to 20 years 61 36.7%
21 to 25 years 76 45.8%
Age 26 to 30 years 24 14.5%
>30 years S 3.0%
Mean + SD 22.77 £ 3.884
0 122 73.5%
. 1 31 18.7%
Male child 5 11 6.6%
3 2 1.2%
0 111 66.9%
1 42 25.3%
Female child |2 9 5.4%
3 3 1.8%
4 1 0.6%
Gestational First Trimfester 50 30.1%
age Second Trimester 75 45.2%
Third Trimester 41 24.7%
Hypothyroid 42 25.3%
Thyroid Status| Hyperthyroid S 3.0%
Euthyroid 119 71.7%

Mean age of the study population was 22.77 = 3.884 years. Mean level of
hemoglobin was recorded at 12.67 + 4.67 g/dL. 18.7% had 1 male child and
25.3% had female child. 30.1% were in First trimester, 45.2% were in second
trimester and 24.7% were in third trimester. 25.3% had Hypothyroidism, 3% had
hyperthyroidism and 71.7% were euthyroid (Table 1).
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Table 2
T3, T4 and TSH in 1st, 2nd and 34 trimester of pregnancy among study population
T3 T4 TSH
Mean SD |Mean| SD | Mean | SD
First Trimester 122.63 [ 28.94 | 15.66 | 62.99 | 2.54 |3.70
Gestational Se?ond Trimester 137.11 [ 23.59| 7.00 | 2.28 | 2.58 |2.04
Age Third Trimester 131.24 | 25.29| 8.04 |11.44| 2.32 |1.11
Total 131.3026.30 | 9.87 | 35.03| 2.50 |2.50
P value 0.01* 0.373 0.863

Mean T3 levels was highest in Second Trimester (137.11+ 23.59) and lowest in
first trimester (122.63 * 28.94). There was significant difference in Mean T3 levels
with respect to Gestational age. There was no significant difference in T4 and TSH
with respect to Gestational age.

T3 vs Gestational age
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Figure 1: Bar diagram showing T3 levels with respect to Gestational age
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Table 3
Association between Gestational age and Thyroid Status
Thyroid Status
Hypothyroid Hyperthyroid Euthyroid
Count| Row N |Count| Row N |Count| Row N
% % %
First Trimester 11 22.0% 1 2.0% 38 76.0%
Gestational |>ccond 21 | 28.0% | 3 4.0% 51 | 68.0%
Trimester
Age Third
. 10 24.4% 1 2.4% 30 73.2%
Trimester

x 2 =1.187, df =4, p = 0.880

In the study among subjects in First Trimester, 22% had Hypothyroid and 2%
had Hyperthyroidism. Among subjects in Second Trimester, 28% had Hypothyroid
and 4% had Hyperthyroidism and among subjects in Third Trimester, 24.4% had
Hypothyroid and 2.4% had Hyperthyroidism. There was no significant association
between Gestational age and Thyroid Status.

Table 4
Association between Anemia and Thyroid Status
Thyroid Status
Hypothyroid Hyperthyroid Euthyroid
Count % Count % Count %
Anemia Present 28 66.7% 2 40.0% 53 44.5%
Absent 14 33.3% 3 60.0% 66 55.5%

x 2 =6.287, df =2, p = 0.043*

Among subjects with Hypothyroidism, 66.7% had Anemia. Among subjects with
Hyperthyroidism, 40% had anemia and among subjects with euthyroid status,
44.5% had anemia. There was significant association between Thyroid Status and
anemia.
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Figure 2: Bar diagram showing Association between Anemia and Thyroid Status
Discussion

Pregnancy is a stress test of maternal thyroid function.” The prevalence of thyroid
dysfunction in pregnant women is high. Subclinical hypothyroidism occurs in
10% of all pregnancies.8

Pregnancy results in a number of important physiological and hormonal changes
that alter thyroid function mainly due to the influence of two main hormones:
human chorionic gonadotropin (HCG) and estrogen. There is a change in the level
of thyroxinebinding globulin (TBG), total thyroid-hormone level and thyroid
stimulating hormone (TSH) during normal pregnancy. The thyroid gland
increases in size (by about 10-15%) during pregnancy and the half-life of TBG
increases from 15 min to 3 days and concentration increases 3 times by 20
weeks. 3 For the first 10-12 weeks of pregnancy, the fetus is completely
dependent on the mother for the production of thyroid hormone. By the end of the
1st trimester, the fetus’s thyroid begins to produce its own hormone. The fetus,
however, remains dependent on the mother for ingestion of adequate amounts of
iodine, which is essential to make the thyroid hormones. 9

World Health Organization has revised the reference of Median Urinary Iodine ( M
Ul) for adequate iodine nutrition in pregnancy from 150 to 250 pg/L and the
Recommended Dietary Allowance (RDA) for iodine in pregnancy from 200 to 250
pg/L. ° Iodine deficiency significantly raises the risk of still births and abortion
amongst pregnant women and also leads to decreased availability of iodine to the
fetus. It retards neurologic development in the fetal stage and also impairs
cognitive development thereby leading to learning disability and lowered
achievement motivation in later stages of childhood.
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In the study done by Rajput R et al 10 the levels of thyroid harmones with
references to the trimester during the pregnancy was found to be inconsistent in
various studies done through out India, this difference of thyroid levels during the
pregnancy is due to different ethnicity and other factors like maternal iodine
consumption, laboratory assay method and further concluded that reference
range of thyroid levels should be with respect to the region and ethnicity. Further
Kalra S et al 11 concluded that recent 2017 recommendation of ATA of a revised
URL for TSH of 4.0 mIU/L is high and should instead be 3.0 mIU/L in the 1st
trimester and 3.5 in 2nd and 3rd trimester.

It is recommended that all pregnant women should be screened at 1st antenatal
visit by measuring TSH levels. TSH cut off should be lower rather than keeping it
on 4.0 mIU/L. However, the trimester specific TSH cut off recommended are:®

e 1st trimester 2.5 mIU/L;

* 2nd trimester, 3.0 mIU/L;

e 3rd trimester, 3.0 mIU/L.

Effects of hypothyroidism in pregnancy are anemia, low birth weight and mental
retardation in neonate. Thyroid disorder is common in women of reproductive age,
and it is the most common endocrine disorders after diabetes in this age.
Prevalence of thyroid disorders in pregnancy and its maternal and fetal
complications in pregnant women vary greatly in different regions depending
upon many factors. To date, there are few studies of thyroid function and
pregnancy in Maharashtra, India. The geographic location may be a factor in
prevalence of thyroid disorder, because the amount of iodine in common salt and
consumption of salt may vary from region to region.!%13

The observed levels of T3, T4 and TSH in the 1st, 2nd and 3rd trimester of
pregnancy in the present study is comparable to the results observed in study
conducted by Wang et al.* and Ajmani et al.l5. Variations in different areas may
be due to non-uniformity in the study setting or in laboratory techniques,
personal human error, and differences in sample size. In India, the prevalence of
hypothyroidism in pregnancy is much higher compared to that in Western
countries.!6 lodine deficiency could be a contributing cause.

In the study done by Bijay Vaidya et al 17 nearly 2.6% of the study subjects
reported raised TSH level and prevelance of raised TSH in high risk group was
found to be statistically significant. In other studies done by Usha Agarwal et al
18 the prevalance of hypothyroidism was found to be 31.8% with mean TSH value
of more than 2.5 among the study subjects , further Anemia in hypothyroidism
was found to be around 19 % which is much lesser when compared to the
findings of our study .

In another study done by Nidhi Singh et al 19 the prevelance of hypothyrodisim
was found to be 69.95% with most patients with overt hypothyroidism had mild
anemia 26 (68.4%), while in sub-clinical hypothyroid patients’ group most of the
patients had moderate anemia. In the overt hypothyroid and subclinical
hypothyroid group dimorphic anemia was the most prevalent form of anemia with
52.6% and 74.6% respectively.
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The percentage of households consuming iodised salt in India, as per the Iodine
Network Global score card 2010, is 51%.20 Many women would be unnecessarily
diagnosed as having SCH and may be subjected to the therapeutic burden of LT4
treatment.2! The current study imply that reporting observed values of TSH, T4
and T3 in 1st 2rd and 3rd trimester of pregnancy will add to available literature.

The association between hyperthyroidism status and anemia was found to be due
to reduced erythrocyte survival duration which is due to alteration in the iron
metabolism and utilization of iron in the body with increased oxidative stress and
increased hemolysis contributing to the anemic status among the subjects with
hyperthyroidism.

Similarly the presence of subclinical and overt hypothyroidism also leads to be
anemic status among the subjects due to deficits in the production of healthy
erythrocytes from the reticuloendothelieal system. It is also proven that the T3
and T4 has its influence on erythroid precursor proliferative capacity thus altering
the regulation of hematopoiesis. T3, T4 and TSH plays a direct role in the
erythropoiesis and also acts as a direct beta 2 adrenergic receptor mediated
stimulation of red cell precursor. T4 is also known to has its effect on the
initiation and completion of hemoglobin protein chains in vivo and further
enchances red blood cell productions. Further thyroid harmones are also shown
to promote erythropoiesis by increasing the production of erythropoietein by the
kidneys.

Further among those with thyroid dysfunction also also found to be suffering
from chronic inflamortory status, malnutrition and malabsorption all results in
altered absorption of micronutrients and further nutrients which is essential in
haemoglobin production

Conclusion

Thyroid disorders are common in pregnancy, and the most common disorder is
subclinical hypothyroidism. Early and effective treatment of thyroid disorder
ensures a safe pregnancy with minimal maternal and neonatal complications.
Association of maternal anemia, preeclampsia, and increased cesarean delivery,
presence of LBW babies, low Apgar score and increased number of NICU
admission should also be assessed along with the current study variables.

Limitations
This study included sample size of only 166 subjects, whom do not represent or
generalize the whole population.

References
1. Winter EM, Ireland A, Butterfield NC, Haffner-Luntzer M, Horcajada MN,

Veldhuis-Vlug AG, Oei L, Colaianni G, Bonnet N. Pregnancy and lactation, a
challenge for the skeleton. Endocrine Connections. 2020;9(6):R143-57.



10.

11.

12.

13.

14.

15.

16.

6113

Talat A, Khan AA, Nasreen S, Wass JA. Thyroid Screening During Early
Pregnancy and the Need for Trimester Specific Reference Ranges: A Cross-
Sectional Study in Lahore, Pakistan. Cureus. 2019;11(9):17-22

Nazarpour S, Tehrani FR, Simbar M, Azizi F. Thyroid dysfunction and
pregnancy outcomes. Iranian journal of reproductive medicine.
2015;13(7):387-91.

Sadaria RG, Shah TJ, Vasava SN. Correlation of Lipid Profile with Thyroid
Stimulating Hormone in Pregnant Females. Indian Journal of Forensic
Medicine & Toxicology. 2021;15(2):84-7

Vanes NK, Lazarus JH, CHAN SY. Thyroid function in pregnancy: maternal
and fetal outcomes with hypothyroidism and subclinical thyroid dysfunction.
Fetal and Maternal Medicine Review. 2011;22(3):169-87.

Alexander EK, Pearce EN, Brent GA, Brown RS, Chen H, Dosiou C, Grobman
WA, Laurberg P, Lazarus JH, Mandel SJ, Peeters RP. 2017 Guidelines of the
American Thyroid Association for the diagnosis and management of thyroid
disease during pregnancy and the postpartum. Thyroid. 2017;27(3):315-89.
Dickens LT, Cifu AS, Cohen RN. Diagnosis and management of thyroid
disease during pregnancy and the postpartum period. Jama.
2019;321(19):1928-29.

Zhou M, Wang M, Li J, Luo X, Lei M. Effects of thyroid diseases on pregnancy
outcomes. Experimental and therapeutic medicine. 2019;18(3):1807-15.
Panelists For Recommendations For The Management Of Thyroid Dysfunction
In Pregnancy.Knowledge Source Pvt Ltd.2019.

Rajput Rajesh, Agarwal Amit, Ganie Mohd Ashraf, Bal C S, Sharma D C,
Seshadri Krishna. Coronavirus disease 2019 and thyroid disease: Position
statement of Indian Thyroid Society.Thyroid research and
Practice.2020;17(1):4-6.

Kalra B, Choudhary M, Thakral M, Kalra S. Prevalence of Hypothyroidism in
Term Pregnancies in North India. Indian J Endocrinol Metab. 2018;22(1):13-
15.

Carney LA, Quinlan JD, West JM. Thyroid disease in pregnancy. American
family physician. 2014;89(4):273-78.

Farebrother J, Zimmermann MB, Abdallah F, Assey V, Fingerhut R, Gichohi-
Wainaina WN, Hussein I, Makokha A, Sagno K, Untoro J, Watts M. Effect of
excess iodine intake from iodized salt and/or groundwater iodine on thyroid
function in nonpregnant and pregnant women, infants, and children: a
multicenter study in East Africa. Thyroid. 2018;28(9):1198-210.

Wang W, Teng W, Shan Z, Wang S, Li J, Zhu L, Zhou J, Mao J, Yu X, Li J,
Chen Y. The prevalence of thyroid disorders during early pregnancy in China:
the benefits of universal screening in the first trimester of pregnancy.
European Journal of Endocrinology. 2011;164(2):263-68.

Ajmani SN, Aggarwal D, Bhatia P, Sharma M, Sarabhai V, Paul M. Prevalence
of overt and subclinical thyroid dysfunction among pregnant women and its
effect on maternal and fetal outcome. the Journal of Obstetrics and
Gynecology of India. 2014;64(2):105-10.

Dhanwal DK, Bajaj S, Rajput R, Subramaniam KA, Chowdhury S, Bhandari
R, Dharmalingam M, Sahay R, Ganie A, Kotwal N, Shriram U. Prevalence of
hypothyroidism in pregnancy: An epidemiological study from 11 cities in 9
states of India. Indian journal of endocrinology and metabolism.
2016;20(3):387-89.



6114

17.

18.

19.

20.

21.

Bijay Vaidya, Sony Anthony, Mary Bilous, Beverley Shields, John Drury,
Stewart Hutchison, Rudy Bilous, Detection of Thyroid Dysfunction in Early
Pregnancy: Universal Screening or Targeted High-Risk Case Finding?, The
Journal of Clinical Endocrinology & Metabolism.2007;92(1):203-207.

Agrawal U, Shrivastava P, Shrivastava S. Hypothyroidism and anemia in
pregnancy. Int J Adv Med 2016;3:851-4.

Singh N, Mani P, Yadav L, Naresh N. Study of anemia in hypothyroid
pregnant patients. Int J Reprod Contracept Obstet Gynecol 2020;9:1686-90.
Global Scorecard 2010. 2010,
http:/ /www.iodinenetwork.net/documents/scorecard-2010.pdf.

Haddow JE, Knight GJ, Palomaki GE, McClain MR, Pulkkinen AJ. The
reference range and within-person variability of thyroid stimulating hormone
during the first and second trimesters of pregnancy. Journal of medical
screening. 2004;11(4):170-74.



