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Abstract

Background: Prevalence of subclinical hypothyroidism (SCH) in pregnancy varies widely in different parts of our country, but it
has multiple adverse outcomes in both the mother and fetus. Objectives: This study was conducted to evaluate the prevalence
of SCH in pregnant women during the first trimester and to identify the prevalence of thyroid autoimmunity in pregnant women.
Materials and Methods: This cross-sectional study (March 2014 to February 2015) was conducted among the pregnant women
attending antenatal clinic in their first trimester at a tertiary care center. Morning samples of study participants were analyzed for free
thyroxin (FT4), thyroid stimulating hormone (TSH), and thyroid peroxidase antibody (TPO Ab). Data expressed as mean * standard
deviation and percentage (%) as applicable. Results: Of the 510 subjects, 168 had TSH value >2.5 ulU/ml (32.94%) with normal
FT4 and they were diagnosed as SCH. TSH level >4.5 ulU/ml was estimated in 13.92% (71) of the subjects. TPO Ab was positive
in 57 (33.93%) of subclinical hypothyroid and 5 (1.47%) of normal subjects. 70.42% (50) of the subjects with TSH >4.5 ulU/ml had
positive TPO Ab. Conclusions: Prevalence of SCH is high in South Bengal and routine thyroid screening at the first antenatal
visit should be done to reduce the social and financial burden caused by SCH.
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INTRODUCTION

Subclinical hypothyroidism (SCH) is characterized by
increased serum thyroid stimulating hormone (TSH) and
normal serum free thyroxin (FT4).l" Prevalence of SCH
in pregnancy vaties widely wotldwide.” In our country,
prevalence of SCH varies from 2.8% in south India to
14.3% in northern part of the country. SCH usually
does not have any symptoms or sign in nonpregnant
women but associated with multiple adverse outcomes
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in the mother and fetus including spontaneous abortion,
preeclampsia, gestational hypertension, gestational diabetes,
preterm delivery, and decreased intelligence quotient (IQ)
in the offspring,> Though controversy exists, a study by
Negro ¢ al., in 2010 has shown that treatment of SCH in
pregnancy decreases adverse outcome.”!

To prevent the adverse outcome of SCH on both mother
and fetus, maternal serum TSH and FT4 assay is essential
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and to assess the cost-effectiveness of routine FT4 and TSH
assay in a low resourceful country like ours it is necessary
to determine the prevalence of SCH. To the horizon of
our knowledge, no data about the prevalence of SCH in
pregnant patients in South Bengal has been published. Our
institute is a tertiary referral center (Medical College) of
two districts of South Bengal and caters a large population
of four districts of South Bengal. Therefore, the aim of
this study was to assess the prevalence of SCH in pregnant
women during the first trimester and to identify the
prevalence of thyroid autoimmunity in pregnant women.

MATERIALS AND METHODS

After obtaining Ethical Committee clearance, a cross-
sectional study of 12 months duration (From March 2014
to February 2015) was conducted by the Department
of Obstetrics and Gynecology in collaboration with the
department of Biochemistry at our institution. Seven
hundred and three (703) pregnant women attending
antenatal outpatient department (OPD) on a particular
day of the week (Tuesday) throughout the study petiod in
their first trimester for their first antenatal check-up was
initially approached. History was taken in detail including
present, past, obstetric, family, and personal history.
None of the patients had previously diagnosed thyroid
disorder (hypo- or hyper-thyroidism). All the patients
were enquired about their family income to classify their
socioeconomic status. Patients having family income of
ten thousand rupees or less per month were classified as
poor or lower middle socioeconomic status, those having
family income of more than 10,000-25,000 belonged
to middle class and those having more than 25,000 per
month were included in the higher middle class. General
survey including vital parameters such as pulse and blood
pressure (by mercury sphygmomanometer) measurement
was done in all patients. A complete physical and obstetrical
examination was also done. Apart from recommended
routine antenatal investigations (blood investigations
and ultrasonography) blood for FT4, TSH and thyroid
peroxidase antibodies (TPO-Ab) were advised. Five
hundred and ten (510) patients returned with the report
and after obtaining informed patient consent they were
included in the study. Reference range used for F'T4 and
TSH are 0.8-1.7 ng/dl and 0.1-2.5 WIU/ml respectively.®
All the women having normal FT4 with TSH >2.5 uIU/
ml were diagnosed as SCH in this study. Blood samples
were collected in OPD setting between 0900 and 1100 h
in empty stomach. Serum FT4 and TSH estimation were
done by Advia Centaur XP Siemens kit (ADVIA Centaur®
ReadyPack) dedicated equipment using chemiluminescent
immunoassay technique, and the anti-TPO assay was
carried out by using Hycor kits by ELISA method using

Elisa microplate reader (Goodhealth Inc.). All the tests
were performed at the institutional biochemistry laboratory
by qualified technicians under the supervision of clinical
biochemist. Complete blood count, serum creatinine, and
liver function test were also done to exclude renal and
hepatic dysfunction. Data expressed as mean * standard
deviation and percentage (%) as applicable. Statistical
analysis was performed using Statistical Package for the
Social Sciences (SPSS Inc., Chicago, 1L, USA), version 12.0.

RESULTS

The mean age of patients and mean gestational age were
18.7 £ 3.52 years and 7.6 = 1.12 weeks respectively.
Systolic and diastolic blood pressure in the present study
was estimated to be 108.5 * 7.34 and 63.7 + 5.83 mmHg
respectively. All the study subject belonged to either poor
or lower middle socioeconomic status with family income
of <10,000 rupees/month. Of 510 women, two had blood
pressure more than 140/90 mmHg. None of the subjects
had kidney or liver dysfunction. Four subjects had TSH
values >10 uIU/ml (among these two have high blood
pressure), two among them had FT4 less than normal and
were diagnosed as overt hypothyroidism. Hence effectively
504 women undergo final analysis.

Out of the 510 subjects 168 had TSH value >2.5 uIU/ml
(32.94%) with normal FT4 and they were diagnosed as
SCH. TSH level >4.5 pIU/ml was estimated in 13.92%
(71) of the subjects. TPO Ab was positive in 57 (33.93%)
of SCH and 5 (1.47%) of normal subjects. 70.42% (50) of
the subjects with TSH >4.5 uIU/ml had positive TPO-Ab.
All the four subjects with TSH>10 uIU/ml were TPO-Ab
positive. The level of TSH and T4 of the whole study
population was estimated to be 1.94 £ 4.45 ulU/ml and
1.05 £ 0.23 ng/dl respectively. Parameters related to thyroid
dysfunction are given in Table 1.

DISCUSSION

During pregnancy production of thyroid hormones and
requirement of iodine is increased by approximately 50% and

Table 1: Thyroid dysfunction in first trimester
pregnant women

Parameters Percentage (n)
Subclinical hypothyroidism (TSH >2.5 ulU/ml) 32.94 (168)
Subjects with TSH >4.5 ulU/ml 13.92 (71)
TPO Ab positive subjects 12.15 (62)
TPO Ab positive in SCH 33.93 (57)
TPO Ab positive in euthyroid subjects 1.47 (5)
TPO Ab positive in subjects with TSH >4.5 ulU/ml 70.42 (50)

TSH: Thyroid stimulating hormone, TPO Ab: Thyroid peroxidase antibody,
SCH: Subclinical hypothyroidism
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thyroid gland enlarges by 10% or more.”'"! Thus, pregnancy
creates a challenge for the thyroid, particularly where thyroid
reserve is limited, or iodine deficiency is present.

National Association of Clinical Biochemistry have
stated that it is likely that in future the upper limit of
euthyroid reference range of serum TSH will be reduced
to 2.5 WIU/ml from 4.5 WIU/ml for all adults, because
more than 95% of normal euthyroid volunteers have serum
'TSH values between 0.4 and 2.5 pIU/ml."! However, the
American Association of Clinical Endocrinologists has
continued to recommend 4.5 uIU/ml as the upper limit
of normal TSH value, although some individuals within
the range of 2.6-4.5 WIU/ml may have subclinical thyroid
disease, there is a lack of evidence of adverse outcome
in this group.! However, American Thyroid Association
Guidelines (2011) recommends 2.5 uIU/ml as the upper
limit of TSH in the first trimester of pregnancy.' Recent
Endoctine Society guidelines also suggested 0.1-2.5 uIU/ml
as the “normal” range for TSH values in the first trimester
and <3 uIU/ml in the second and third trimester, so in this
study we have taken TSH value of 2.5 WIU/ml as cut-off
to exclude to SCH in the first trimester.”

However, it is to be remembered that both the Endocrine
Society and the American Thyroid Association recommend
that each geographic area define the normal values for
TSH for each of the three trimesters, and the cut-off of a
TSH of 2.5 WIU/ml should only be used in the absence of
local normative data, which is applicable in our scenatio."'?
There are no data available to define the normal reference
range for thyroid hormones in normal pregnant women
in eastern India, only one study done in 2008 by Marwaha
¢t al. in northern India is available where cut-off for TSH
value is 5 WIU/ml in the first trimester.!”) However, this
reference range is defined only on the data of 107 pregnant
women and represents the population of north India.

In 2007, Gayathri ez al. reported the prevalence of SCH
2.8% among the pregnant women in Chennai and 57.1%
of the hypothyroid patients had positive TPO antibody."!
Aggarwal ef al. found the prevalence of SCH to be 10.9%
among the pregnant women in a study conducted in an apex
institute of north India and TPO antibody positivity was
59% among the hypothyroid mother in this study." Thus,
it is evident that the prevalence of SCH varies widely in a
different part of the country among the pregnant women.

A recent study in 2014, conducted in Delhi by Dhanwal
¢t al. has cited even higher prevalence of SCH (13.8%)
among the pregnant women and a good number (57%)
among them were TPO antibody positive. All the studies
mentioned above used cut-off value of TSH >4.5 uIU/ml
to diagnose SCH.

In our study, we have found 32.94% of the pregnant
mothers to be subclinical hypothyroid which is much higher
than any other study conducted in India because we have
reduced the cut-off for TSH to 2.5 WIU/ml. 13.92% of the
subjects had TSH value >4.5 uIU/ml in this study, which
is comparable to the study by Dhanwal e o/ Thus, it is
found that when the cut-off for TSH value was reduced
to 2.5 uIU/ml the prevalence of SCH was increased by
more than 2 times.

TPO Ab positivity was found in 12.15% of the study
population and 33.93% of the SCH pregnant women,
which is slightly less than the other studies." This is
probably due to change in the reference range of TSH
for SCH. It is observed in this study that 70.42% of the
subjects with TSH >4.5 uIU/ml had TPO-Ab positive,
which is even more than the previous studies.P*'l

In our study, a small percentage of the euthyroid population
had positive TPO-Ab (1.47%) in early pregnancy. This
subgroup of the population is at increased risk of
developing hypothyroidism and should be monitored every
4-6 weeks.!>16)

Thyroid autoantibodies are positive in 5-15% of women
during childbearing age and chronic autoimmune thyroiditis
is the main cause of hypothyroidism, apart from iodine
deficiency.' Other causes include radioiodine ablation
or surgery for hyperthyroidism, thyroid tumor surgery,
congenital hypothyroidism, and rarely, lymphocytic
hypophysitis.*!

Todine is essential for the synthesis of T4, which is
necessary for fetal brain development. Fetus is solely
dependent on maternal T4 before the development of
the fetal thyroid at 13-15 weeks of gestation; maternal
iodine is still required for fetal thyroid hormone synthesis
thereafter. During pregnancy, thyroid hormone synthesis
increases by 20-40%, compensating for estrogen-induced
thyroid binding globulin and increased iodine clearance.”!
Therefore, maternal iodine intake must be increased during
pregnancy. lodine stores should be replenished at
conception with an iodine intake >150 pg/day."® Hence,
iodine supplementation of iodine 150-200 pg/day in the
form of potassium iodide or iodate may be considered in
our country particularly in iodine deficient state like West
Bengal.["”

SCH has several ill-effects on both mother and the baby
if goes untreated. Women with untreated SCH are 3 times
and 1.8 times more likely to develop placental abruption
and experience preterm labor, respectively.”*) SCH is
also responsible for gestational hypertension whereas
36.1% of the women with overt hypothyroidism develops
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gestational hypertension. The incidence of low birth weight
is markedly increased in the case of overt as well as SCH.
Fetal neurological development and cognitive function
can be influenced by the thyroid status of the mother.*"!
Contradictory observation also made by Lazarus e al.
where they have found no benefit on IQ of the fetus when
treated for SCH.™

Women with mild or overt hypothyroidism results in
preterm delivery in 80% of the pregnancies whereas
with adequate thyroxin replacement in early pregnancy
preterm delivery can be reduced to 10%.%! Women
in the cuthyroid state but with thyroid autoimmunity
are twice likely to experience spontaneous miscarriage
probably due to generalized activation of the immune
system or transplacental transfer of thyroid receptor
blocking antibodies.”***! There is weak evidence that
administration of T4 may prevent miscarriage due to
thyroid autoimmunity.”

The Indian guideline is still not clear about treating women
with TSH between 2.5 and 4.5 WIU/ml, but Indian Thyroid
Society guidelines have suggested that universal screening
for thyroid profile during pregnancy at the first antenatal
visit should be the norm.?"

From the data available until date, it is evident that
treatment of SCH in pregnancy leads to better outcome.
One large National Institute of Health funded clinical
trial is ongoing (likely results in 2016) and if universal
screening of pregnant women becomes the standard
in its recommendation, there will be a huge increase in
the number of pregnant women requiring levothyroxine
treatment.”’

The absence of reference values for SCH in the eastern
India and restriction of the study population to four
districts of South Bengal are the limitations of the present
study. A multicenter study involving all the tertiary centers
of South Bengal is necessary to overcome this limitation.

CONCLUSION

We can conclude from the present study that the prevalence
of SCH is high in South Bengal and routine thyroid
screening at the first antenatal visit should be done to
reduce the social and financial burden caused by SCH.
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