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ABSTRACT
Background: It is now well established that not only overt but subclinical thyroid dysfunction can also have adverse
effects on fetal and maternal outcomes. In recent years several studies show a much larger prevalence of SCH and
marked variation between different ethnic groups. The aim of this study was to find out the prevalence of subclinical
hypothyroidism during first trimester in a teaching hospital in North India.
Methods: A prospective observational study was conducted in all the consecutive first trimester pregnant women
attending Santosh Medical College, Hospital, Ghaziabad from June 2014 to April 2015 after institutional ethics
approval and consent from the study subjects. Morning samples of serum were tested for TSH. If serum TSH value
was more than 2.5mIU/L then Free T4 and TPO Antibody level were estimated.
Results: Serum TSH level was normal in 66.2 % women, 32.5 % women had subclinical hypothyroidism and 1.3 %
women had overt hypothyroidism using a first trimester normal reference range of 0.1 to 2.5 mU/l suggested by
American Thyroid Association or by the American Endocrine Society.
Using 5 mIU/L as upper limit of TSH suggested by some Indian studies serum TSH level was normal in 90.6 %
women, 8.1 % women had subclinical hypothyroidism and 1.3 % women had overt hypothyroidism.
Conclusion: The prevalence of SCH is very high in our study population. We feel that the use of thyroid function
reference values based on studies using different populations and different backgrounds can introduce bias in the
evaluation of a local population.
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Subclinical hypothyroidism (SCH) in pregnancy is
defined by a serum thyroid-stimulating hormone (TSH)
concentration higher than the upper limit of the
pregnancy related reference range associated with a
normal serum thyroxine [T 4; either total (TT 4) or free
(FT 4 )] concentration.

overt but subclinical thyroid dysfunction can also have
adverse effects on fetal and maternal outcome. Current
data indicate an increase in pregnancy loss, gestational
diabetes, gestational hypertension, pre-eclampsia and
preterm delivery in women with SCH in pregnancy. The
association between SCH in pregnancy and impaired
neuropsychological development of the offspring is
inconsistent.

The prevalence of hypothyroidism during pregnancy is
estimated to be 0.3–0.5% for overt hypothyroidism (OH)
and 2-3% for subclinical hypothyroidism (SCH).1 There
are few reports of prevalence of hypothyroidism during
pregnancy from India with prevalence rates ranging from
4.8% to 14.3%.2-4 It is now well established that not only

Many of these adverse effects could be prevented or
ameliorated by early detection and appropriate treatment.
Using the recent Endocrine Society clinical practice
guidelines, 2.5 mIU/L of Thyroid Stimulating Hormone
as the upper level of normal in the first trimester and 3.0
mIU/L in the second and third trimester,5 there have been
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several studies showing a much larger prevalence of SCH
and marked variation between different ethnic groups.
It is a matter of discussion whether these reference ranges
should be used worldwide. Two studies from China and
one study from India,6 for example, demonstrated a
significantly higher TSH reference range for each
trimester. The Indian study by Marwah et al.6 showed that
the Indian population displays 0.6–5.0 mU/l as first
trimester reference range and they recommended it for
evaluation of pregnant Indian women.
The aim of this study was designed to evaluate the
prevalence of sub clinical hypothyroidism during pregnancy
in women attending a teaching hospital in North India.
METHODS
This was a prospective observational study involving 615
pregnant women attending antenatal clinics of the
Department of Obstetrics and Gynaecology of Santosh
Medical College Ghaziabad in their first trimester.

Estimation of free T4, and TSH was carried out using using
chemiluminescence Immunoassay (CLIA) technique,
and anti-TPO was carried out by using Hycor kits by ELISA
method in a National Accreditation Board for Testing and
Calibration Laboratories (NABL) accredited lab.
The study period was from June 2014 to April 2015.
Pregnant women with known current or past thyroid
disorders were excluded from the study.
Data were analyzed using Medcalc (Version 12.6.0).
Continuous variables were expressed as mean ± standard
deviation (SD).
RESULTS
The baseline characteristics of study population are given
in Table 1 & 2. The mean (SD) age of study subjects was
25.4 (± 3.61) years .In the study group 48.6 % of women
belonged to age group 21-25 years and 37.5% of women
belonged to age group 26-30 years .(Table 1, Fig. 1)
250

They were subjected to clinical evaluation with emphasis
on the family history of thyroid disorder and the obstetric
history.
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Serum TSH estimations were done as initial hormonal
investigations after informed consent. Free T4 (FT4) and
thyro-peroxidase antibody (TPO Antibody) level
estimation were determined if TSH levels were deranged.
The reference range used for thyroid dysfunction was:
first trimester, 0.1–2.5 mIU/L; second trimester, 0.2–3.0
mIU/L; third trimester, 0.3–3.0 mIU/L, as per American
Thyroid Association (ATA) and Endocrine Society
Clinical Practice Guidelines (2012) recommendations
.We also analyzed the results using 0.6–5.0 mU/l as first
trimester reference 0.6–5.0 mU/l recommended by
Marwah et al.6
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Figure 1: Age distribution of study population.
Among all women, 38.5% were primigravida and 61.5%
were multigravida.

Table 1: Demographic profile.

n (Number of cases)
Age in years
(mean±SD)
≤ 20 n(%)

407 (66.2)

Subclinical
Hypothyroidism
n(%)
200 (32.5)

25.3 (± 3.45)

25.95 (± 3.93)

22.8 (± 1.83)

25.4 (±3.61)

27 (60)

18(40 )

0

45 (7.3)

21-25 n(%)

206 (68.9 )

86(28.8 )

7 (2.3 )

299 (48.6)

26-30 n(%)

160 (69.2 )

70 (30.3)

1(.4 )

231 (37.5)

31-35 n(%)

19 (54.3)

16(45.7)

0

35 (5.7)

>35 n(%)

2 (40)

3(60)

0

5(.8)

Primigravida

162 (68.4)

68(28.7)

7(2.9)

237 (38.5)

Multigravida

246 (65)

131(34.7)

1(.3)

378 (61.5)

Euthyroid
n(%)
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Overt
Hypothyroidism
n(%)
8 (1.3 )

Total
615
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The mean (SD) gestational age was 9.8 (±1.66) 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
10.7 (±1.31) g/dl. The mean (SD) TSH was 2.71(±1.92)
μIU/L. (Table 2)
Table 2: Demographic profile.
Parameters
Age (years)
Gestational age (weeks)
Hb (g/dL)
TSH (µIU/L )

Mean
25.4
9.8
10.7
2.71

SD
3.61
1.66
1.31
1.92

Serum TSH level was normal in 66.2 % women, 32.5 %
women had sub clinical hypothyroidism and 1.3 % women
had overt hypothyroidism using a first trimester normal
reference range of 0.1 to 2.5 mU/l suggested by American
Thyroid Association or by the American Endocrine
Society. Anti-TPO Antibody was present in 15% of
women having overt hypothyroidism and in 12.5 % of
women having subclinical hypothyroidism. (Table 3)
Table 3: Thyroid status (using trimester specific
normal range ≥ 2.5 mIU/I as upper limit of TSH
in 1st trimester).
n (%)
Overt Hypothyroidism
Subclinical Hypothyroidism
Euthyroid
Total

8(1.3 %)
200 (32.5%)
407 (66.2%)
615

Anti-TPO
Ab (%)
1 (12.5%)
30 (15%)

Using 5 mIU/L as upper limit of TSH suggested by
Indian studies ,serum TSH level was normal in 90.6 %
women, 8.1 % women had sub clinical hypothyroidism
and 1.3 % women had overt hypothyroidism. (Table 4)
Table 4: Thyroid status (Using 5 mIU/I as upper
limit of TSH).
Overt Hypothyroidism
Subclinical Hypothyroidism
Euthyroid
Total

n (%)
8 (1.3 %)
50 (8.1 %)
557 (90.6%)
615

DISCUSSION
Hypothyroidism, especially subclinical, is common in
North Indian women. In our study, Serum TSH level was
normal in 66.2 % women, 32.5 % women had sub clinical
hypothyroidism and 1.3 % women had overt
hypothyroidism using a first trimester normal reference
range of 0.1 to 2.5 mU/l which is very high.
Using 5 mIU/L as upper limit of TSH suggested by an
Indian study,6 serum TSH level was normal in 90.6%

women, 8.1 % women had sub clinical hypothyroidism
and 1.3% women had overt hypothyroidism.
Using trimester specific ranges proposed by recent
guidelines there have been several studies showing a
much larger prevalence of SCH and marked variation
between different ethnic groups. The prevalence of any
degree of hypothyroidism in pregnancy has varied from
12.3% (Finnish), 15.5% (American), 35.3% (South
American) to 17% (Danish) in these recent studies.7-10 .In
the American study with samples from over half a million
pregnant women, there were significant differences in the
prevalence of hypothyroid disorders among Asian
American women (19.3%) compared to African
Americans (6.7%) and Caucasians (16.4%).8
Dhanwal et al.4 from Delhi in 2013 reported a
hypothyroidism prevalence of 14.3%, with a cut- off of
4.5 mIU/L as upper limit of normal in a cohort of 1000
pregnant women. In our study with a cut-off of 5 m IU/L
as upper limit of TSH in first trimester suggested by an
Indian study,6 the prevalence rate came down from 32.5%
to 8.1%.
A Chinese study by Li et al.11 showed that the Chinese
population displays 0.12–5.08 mU/l as first trimester
reference range; as a consequence, using the suggested
0.1–2.5 mU/l as reference range, about 28% of the
pregnant patients in China would suffer from
hypothyroidism, versus 4% when using an ethnically
specific reference range. Not all of them will have thyroid
disease.
Although there are still no well-controlled studies to
justify universal screening, but it may detect unknown
overt hypothyroidism with the beneficial effects of
levothyroxine treatment, on obstetric outcome. The
targeted approach will miss a large percentage of women
with SCH, especially in mildly iodine-deficient women in
country like India.
ATA/AACE guidelines suggests treatment of all SCH
pregnant women regardless of the antibody status when
TSH serum concentrations exceed the pregnancy specific
upper limits of 2.5 mU/l in the first trimester and 3.0 or
3.5 mU/l in the following trimesters respectively.5 All
guidelines agree that “it is reasonable practice to maintain
TSH values in women planning pregnancy below
2.5mU/L, especially in those with positive TPOAb;
newly diagnosed patients should be treated in order to
normalize maternal serum TSH values within the
trimester-specific pregnancy reference range.”
The recent ETA guidelines, which generally agreed on a
TSH threshold of > 2.5 mU/l for starting T4 substitution,
discussed this question even more controversially by
stating that “the debate about substitution therapy in
subclinical hypothyroidism is still open both for nonpregnant and pregnant patients” but remained in favour of
treatment because the panel believed that “thyroxine
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treatment of SCH would appear to have the potential
benefits which outweigh the potential risks”.12 It is too
simplistic to expect a general improvement in pregnancy
outcomes and neurodevelopment of the offspring based
on this criterion. Several large prospective trials in
different countries will hopefully help to clarify these
questions in the future. As there is absence of fetal
markers to monitor the adequacy of thyroxine treatment
currently, a more cautious approach should be adopted
towards treating SCH in pregnancy.

4.

5.

6.
The negative impact of relying on “recommendations” for
the interpretation of thyroid laboratory results has been
recently commented by Moncayo et al. as: “lack of clinical
congruence”.13 By this they meant a misclassification of
subjects by using an arbitrary cut-off value. This concern
appears to be shared by other authors also.

7.

CONCLUSION
8.
The prevalence of SCH is very high in our study
population. We feel that the use of thyroid function
reference values based on studies using different
populations and different backgrounds can introduce bias
in the evaluation of a local population. Studies are needed
to establish reference range of TSH in Indian pregnant
women for diagnosis of SCH and subsequent treatment.
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