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introduction

Hypothyroidism during pregnancy is deleterious to 
both mother and child. Children born to untreated or 
undertreated mothers have profound effect on future 
intellectual development.[1] Pregnancy has a profound 
impact on the thyroid gland and thyroid function. During 
pregnancy, the thyroid gland may enlarge by 10% in 
countries where iodine sources are sufficient, and to a 
greater extent in iodine‑poor countries.[2] Production of  

thyroid hormones and iodine requirement each increases 
by approximately 50% during pregnancy.[3] Pregnancy is a 
stress test for the thyroid, resulting in hypothyroidism in 
women with limited thyroidal reserve or iodine deficiency.

Data from recently published studies have underscored 
the association between miscarriage and preterm delivery 
in women with normal thyroid function who test positive 
for thyroid peroxidase (TPO) antibodies.[4] Prenatal and 
postnatal adverse effects including attention deficit and 
hyperactivity syndrome have been reported in children 
born to hypothyroid mothers.[5,6] During the first trimester, 
approximately 1 in 10 pregnant women develop antibodies 
to TPO or to thyroglobulin, and hypothyroidism develops 
in roughly 16% of  these women. The prevalence of  
hypothyroidism in pregnancy is around 2.5% according 
to the Western literature.[7] There are a few reports of  
prevalence of  hypothyroidism during pregnancy from 
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Background: Thyroid dysfunction is a common occurrence in pregnancy and affects both maternal and fetal outcomes. There 
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India with prevalence rates ranging from 4.8% to 11%.[8,9] 
Therefore, this study was carried out in a larger cohort of  
pregnant women during first trimester from a government 
hospital setting catering to majority of  women from lower 
socioeconomic status.

materials and metHods

This study was conducted at the Maulana Azad Medical 
College and associated Lok Nayak and Katurba Hospitals, 
New Delhi. This study was conducted in the Department 
of  Obstetrics and Gynaecology in collaboration with the 
Department of  Medicine after clearance from Institutional 
Ethics Committee. The study period was from January 
2011 to March 2011. All consecutive pregnant women 
who gave a written consent were included in this study. 
All patients were subjected to detailed history and clinical 
examination using a predesigned performa. Blood 
samples were collected in OPD setting between 0800 
and 1100 hours. The serum urea, creatinine, bilirubin, 
aspartate aminotransferase, and alanine aminotransferase 
levels were checked to assess liver and renal function using 
standard autoanalyzers. Complete blood counts and lipid 
profile were also estimated. Estimation of  free T3, free 
T4, and TSH was carried out using Advia Centaur XL 
Siemens kit dedicated equipment using CLIA technique, 
and anti‑TPO was carried out by using Hycor kits by 
ELISA method in a NABL accredited lab. The intra‑
assay variability of  free T4, free T3, TSH, and anti‑TPO 
was 3.0, 2.4, 3.4, and 4.2%, and inter‑assay variability for 
these parameters was 4.7, 2.7, 3.1, and 2.2%, respectively. 
The data were entered in Excel sheet and percentages of  
various outcome measures were calculated using SPSS for 
Windows version 12.

results

The baseline characteristics of  study population are given 
in Table 1. The mean (SD) age of  patients was 25.6 (11.1) 
years and mean gestational age was 9.2 (3.4) weeks. All the 
study subjects belonged to either poor or lower middle 
socioeconomic status. Blood pressure was normal in all the 
study subjects. The mean (SD) hemoglobin was 11.33 (1.31) 
g/dl. None of  the subjects had kidney or liver dysfunction. 
The mean (SD) TSH, free T4, and TPO Ab were 3.6 
(11.17) µIU/L,1.12 (0.96) ng/ml, and 14.06 (16.62) IU/L, 
respectively. These mean (SD) values are in the normal 
range. The parameters related to thyroid function including 
AbTPO are given in Table 2. One hundred and forty‑three 
(14.3%) subjects had TSH values more than 4.5 µIU/L, 
the cutoff  used for definition of  hypothyroidism. Out of  
these subjects with high TSH, 135 had normal free T4 
and therefore were labeled as subclinical hypothyroidism. 

Only seven of  the study subjects had low free T4 along 
with high TSH and were grouped as overt hypothyroidism. 
TPO Ab was positive in 68 (6.82%) of  total, 25 (18.5%) 
of  subclinical and 5 (71%) of  overt hypothyroid patients. 
Three subjects had TSH above 150 and this is represented 
as wide SD in TSH [Table 1].

discussion

This study was aimed to evaluate thyroid function during 
first trimester of  pregnant women. The major findings are 
that 14.3% women attending a tertiary public hospital in 
Delhi have hypothyroidism and majority of  these women 
have subclinical hypothyroidism.

What should be the normal upper limit of  TSH in 
pregnancy? This has been a debate for a long time and it is 
established that an upper limit of  TSH is 2.5 µIU/l. Recent 
guidelines proposed by the ATA and National Association 
of  Clinical Biochemistry have stated that it is likely that 
in the future the upper limit of  the serum TSH euthyroid 
reference range will be reduced to 2.5 mIU/L for all adults, 
because more than 95% of  rigorously screened normal 
euthyroid volunteers have serum TSH values between 0.4 
and 2.5 mIU/L.[10] However, the American Association 
of  Clinical Endocrinologists and The Endocrine Society) 
consensus panel have continued to recommend that 
4.5 mIU/L be maintained as the upper limit of  normal, 
reasoning that although some individuals within the range 
of  2.6– 4.5 mIU/L may have subclinical thyroid disease, 

Table 1: Baseline characteristics of first trimester 
pregnant women
Parameters Mean SD
Age (years) 25.65 1.12
Gestational age (weeks) 9.2 3.4
Systolic BP (mmHg) 115.35 12.48
Diastolic BP (mmHg) 74.18 10.52
Creatinine (mg/dl) 0.6 1.58
Total cholesterol (mg/dl) 162.14 33.13
HDL‑C (mg/dl) 49.04 14.23
Triglyceride (mg/dl) 124.78 58.42
LDL‑C (mg/dl) 96.36 224.58
Hemoglobin (g/dl) 11.33 1.31
TSH (µIU/L) 3.68 11.59
FT4 (ng/ml) 1.12 0.96
Anti‑TPO (IU/L) 14.06 16.62

Table 2: Thyroid dysfunction in first trimester pregnant 
women
Parameter N (%) Anti‑TPO Ab (%)
Hypothyroidism Total 143 (14.3) 30 (20.9)
Overt hypothyroidism 7 (0.7) 5 (71.4)
Subclinical hypothyroidism 135 (13.5) 25 (18.%)
Thyrotoxicosis 3 (0.3) 2 (66.6)
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there is a lack of  evidence of  adverse outcome in this 
group.[11] This was supported by a recent study from Reh 
et al. in a large cohort of  first cycle IVF patients from 2005 
through 2008.[12] Although lowering the TSH threshold 
to 2.5 mIU/L would result in a nearly fivefold increase in 
the number of  women being classified as hypothyroid, the 
lack of  differences in maternal clinical outcomes must be 
considered in the current controversy regarding the relative 
merits of  lowering the upper limit of  normal of  TSH. 
Therefore, for this study we have taken upper limit of  TSH 
as 4.5 µIU/l. Another confounding factor which affects 
thyroid function during pregnancy is human chorionic 
gonadotropin (hCG), a key pregnancy hormone having 
thyromimetic actions. Clinically, hCG levels peak between 
6 and 12 weeks of  pregnancy which correlates with reduced 
TSH level and hyperemesis gravidarum. Action of  hCG is 
by cross reactivity of  this hormone with TSH receptors.[13]

Thyroid dysfunction during pregnancy had been an 
important research area in clinical endocrinology due 
to the fact that thyroid dysfunction has immense impact 
on maternal and fetal outcomes.[14,15] More importantly, 
children born to hypothyroid mothers have poor intellectual 
function during later part of  their life.[16] Therefore, 
majority of  the developed countries have national neonatal 
screening program. The question whether to screen all 
pregnant women for hypothyroidism is still not resolved. [17] 
American Thyroid Association in its recently published 
guidelines have stated against universal screening of  
pregnant women for hypothyroidism.[1] There has been a 
wide geographic variation in prevalence of  hypothyroidism 
during pregnancy. It varies from 2.5% from the West to 11% 
from India.[4,6] It seems that prevalence of  hypothyroidism 
is more in Asian countries compared with the West.[18] In a 
large Chinese study which included 2899 pregnant women, 
the prevalence of  hypothyroidism was significantly higher 
in the high‑risk group than in the non‑high‑risk group (10.9 
vs 7.0%, P = 0.008).

There are few Indian published studies on this pertinent 
topic. There are two published studies from South, 
one from Chennai and another from Hyderabad. Rao 
et al. included 163 non‑pregnant women with recurrent 
pregnancy loss in a gestational age up to 12 weeks (2006) in 
Hyderabad.[19] Hypothyroidism was found in seven (4.12%) 
women with recurrent pregnancy loss and one in control 
group. The study demonstrates that hypothyroidism has a 
statistically significant relationship with recurrent pregnancy 
loss in the first trimester. Another study examined 500 
pregnant women attending two government obstetrics 
and gynecology hospitals in Chennai during a period 
of  5 months in 2007 for thyroid function. Subclinical 
hypothyroidism was detected in 2.8%, among them TPO 

antibodies positivity was seen in 57.1%, whereas euthyroid 
women had significantly lower positivity (7%).[20]

In a more study, Sahu et al. have done thyroid function 
during second trimester in high‑risk pregnant women and 
reported that prevalence of  thyroid disorders, especially 
overt and subclinical hypothyroidism, was 6.47%.[9] 
Further, significant adverse effects on maternal and fetal 
outcome were seen emphasizing the importance of  routine 
antenatal thyroid screening. In another study from India, 
authors have reported prevalence of  hypothyroidism and 
thyroid autoimmunity as 4.8% and 12.4%, respectively. [8] 
In this study, we have reported the highest prevalence 
of  hypothyroidism predominantly subclinical from India 
compared with previous studies.[9,19] This may be in line 
with the fact that in recent years physicians in India have 
noticed a rise in the number of  autoimmune hypothyroidism 
in general population. In this study, majority of  subjects 
with overt hypothyroidism and good number of  subclinical 
hypothyroidism pregnant women had positive AbTPO 
suggesting autoimmunity as cause of  hypothyroidism. One 
of  the possible reasons is increased iodine intake in diet as 
suggested by one of  the Chinese studies.[21] Other reasons 
may be presence of  goitrogens in diet as reported from 
India.[22] Micronutrient deficiency such as selenium and 
iron deficiency may cause hypothyroidism and goiter. [23] 
Further, cutoffs used for TSH are also different in our study 
compared with other Indian and Chinese studies. In a study 
from China, the TSH value more than 4.8 µIUL was taken 
for the diagnosis of  hypothyroidism.[17] With above reasons 
it is expected that the prevalence of  hypothyroidism would 
have increased during pregnancy in India and Asia.

The strong point of  this study is that we have included 
largest number of  subjects in this study from India. This 
study also demonstrates a secular trend in prevalence of  
hypothyroidism in India when data from other previous 
studies were analyzed. However, there are few limitations 
of  this study. We have not carried out thyroid examination 
using ultrasound, and apart from autoimmunity we have not 
evaluated other causes of  hypothyroidism in these women.

This study concludes that there is a high prevalence of  
hypothyroidism (14.3%), majority being subclinical in 
pregnant women during first trimester from India and 
universal screening of  hypothyroidism may be desirable 
in our country.
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