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introduCtion

Evaluation of  thyroid disease in pregnancy is important 
for gestational maternal health, obstetric outcome, and 
subsequent development of  the child. The most frequent 
thyroid disorder in pregnancy is maternal hypothyroidism. 
It is associated with fetal loss, placental abruptions, 

preeclampsia, preterm delivery and reduced intellectual 
function in the offspring.[1] There is a wide geographic 
variation in prevalence of  hypothyroidism during pregnancy. 
It varies from 2.5% from the west to 11% from India.[2‑10] 
Prevalence of  hypothyroidism was found to be more in 
Asian countries compared with the west. Before the onset 
of  fetal thyroid function, that occurs about 12 weeks of  
gestation; the fetus is dependent on the placental transfer 
of  maternal thyroid hormone for normal development.[11] 
Therefore, maternal hypothyroidism early in the pregnancy 
causes decreased availability of  thyroid hormone during 
the initial phase of  normal brain development and 
consequently is associated with increased rates of  abortion 
and stillbirth, impaired neuropsychological development 
of  fetus and congenital malformation and increase in 
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A B S T R A C T

Background: Undetected and untreated thyroid disorders are associated with adverse maternal and fetal outcomes. There are limited 
data on the prevalence of newly diagnosed thyroid disease during pregnancy from India. Therefore, this study was designed to evaluate 
the prevalence of thyroid dysfunction, especially hypothyroidism during the first trimester of pregnancy. Materials and Methods: The 
present cross‑sectional study was conducted at Department of endocrinology and antenatal clinic in the Obstetrics and Gynecology 
Pt. B.D. Sharma PGIMS, Rohtak over a period of 1‑year. The total sample population comprised of 461 pregnant women with 
uncomplicated intrauterine singleton pregnancies in the first trimester of gestation without any history of thyroid disease or intake of 
any thyroid medication. Morning blood samples from the participants were analyzed for thyroid function tests, which included FT3, 
FT4, thyroid‑stimulating hormone (TSH) and anti‑thyroid peroxidase antibodies (TPO). Results: A total of 461 women were enrolled 
for this study. Mean maternal age was 23.79 ± 3.47 years. Median gestational age was 8 weeks 5 days. The median FT3, FT4 and 
TSH were 3.3 pg/mL, 1.25 ng/dL, and 1.40 mIU/L, respectively. Anti‑TPO was elevated in 128 (27.8%) pregnant women. 99 (21.5%) 
women had sub‑clinical hypothyroidism and 39 (39.4%) among them were positive for anti‑TPO (P ≤ 0.001). 2 (0.4%) of women had 
overt hyperthyroidism, whereas 15 (3.3%) of the women had sub‑clinical hyperthyroidism. Conclusion: Considering the immense 
impact that maternal thyroid dysfunction has on maternal and fetal outcomes, prompt identification of thyroid dysfunction and its 
timely treatment is essential. Thus, universal screening of pregnant women for thyroid dysfunction should be considered especially 
in a country like India due to the high prevalence of thyroid dysfunction.
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perinatal mortality. Hyperthyroidism is much less common 
than hypothyroidism. It is seen in 0.5–2/1000 pregnancies 
and id remains untreated is associated with significantly 
higher frequency of  obstetric complications such as 
preeclampsia, premature labor, low birth weight, fetal and 
perinatal loss. Sub‑clinical hyperthyroidism (suppressed 
thyroid‑stimulating hormone [TSH] alone) is seen in 
around 1.7% of  pregnancies and is not associated with 
adverse outcomes.[10] Thus, prompt identification of  thyroid 
disorder and timely initiation of  therapy in pregnancy is 
essential. Therefore, the present study was carried out to 
study the prevalence of  undetected thyroid dysfunction 
during the first trimester of  pregnancy.

materials and methods

The present cross‑sectional study was conducted at 
Department of  Endocrinology and antenatal clinic in the 
Obstetrics and Gynecology Department of  Pt. B.D. Sharma 
PGIMS, Rohtak over a period of  1‑year. The total sample 
population comprised of  461 pregnant women with 
uncomplicated intrauterine singleton pregnancies in the 
first trimester of  gestation without any history of  thyroid 
disease or intake of  any thyroid medication. On the 
enrollment of  participants, an informed written consent 
was taken, detailed history was enquired, participants were 
subjected to relevant general physical examination and 
findings were recorded on a predesigned proforma. 3 mL 
blood was sampled from the participants under aseptic 
conditions and analyzed for thyroid function tests, which 
included FT3, FT4, TSH and anti‑thyroid peroxidase 
antibodies (TPO). Estimation for FT3, FT4 TSH, and 
anti‑TPO was done using the electrochemiluminescence 
technique using commercially available kits by Advia 
Centaur CP analyzer system and immulite 1000. The 
analytical sensitivities for FT3, FT4, TSH and anti‑TPO 
were 0.2 pg/mL, 0.1 ng/dL, 0.010 µIU/mL and 7 IU/mL 
respectively. Intra‑assay coefficients of  variation for FT3, 
FT4, TSH and anti‑TPO were 3.8%, 2.20%, 5.2% and 
5.6%, respectively. Laboratory reference range for FT3, 
FT4 and TSH were 2.3–4.2 pg/mL, 0.89–1.76 ng/dL and 
0.35–5.5 mIU/L, respectively. Trimester specific cut‑off  
values for TSH, that is, 0.1–2.5 mIU/L, 0.2–3.0 mIU/L 
and 0.3–3.0 mIU/L, respectively, in first, second and 
third trimester of  pregnancy were used to diagnose 
hypothyroidism and hyperthyroidism.[11] Women with 
FT3, FT4 below the reference range along with elevated 
TSH were classified as having overt hypothyroidism while 
those having FT3, FT4 in normal range with TSH more 
than 2.5 mIU/L were diagnosed as having SCH. Women 
with FT3, FT4 above the reference range along with 
TSH value <0.1 mIU/L were classified as having overt 

hyperthyroidism while those having FT3, FT4 in normal 
range with TSH <0.1 mIU/L were diagnosed as having 
sub‑clinical hyperthyroidism. Normal range for TPO 
antibody was <35 IU/mL and value greater than or equal to 
indicate elevated Anti‑TPO in serum. Using these cut‑offs 
thyroid dysfunction in pregnant women during the first 
trimester of  pregnancy is shown in Table 1. The data were 
compiled and analyzed, using appropriate statistical tests  in 
SPSS (Statistical Package for Social Sciences) version 21.

results

A total of  461 women were enrolled for this study. Mean 
maternal age was 23.79 ± 3.47 years. Median gestational 
age was 8 weeks 5 days. 37.7% of  the pregnant women 
enrolled in the study were primigravida and 62.3% were 
multigravida. Clinical examination showed goiter in 37 (8%) 
women. Anti‑TPO was elevated in 128 (27.8%) pregnant 
women. History of  thyroid illness in the family was present 
in 5 (1.08%) women. History of  recurrent abortions (taken 
as more than and equal to three abortions) was present in 
17 (3.68%) women. The median FT3, FT4, and TSH were 
3.3 pg/mL, 1.25 ng/dL, and 1.40 mIU/L respectively. 
Table 1 shows thyroid dysfunction in pregnant first trimester 
women. Anti‑TPO was elevated in 128 (27.8%) pregnant 
women and out of  these 39 (30.5%), 6 (4.7%), were found 
to have sub‑clinical hypothyroidism (SCH), hypothyroidism, 
respectively. 99 (21.5%) women had SCH and 39 (39.4%) 
among them were positive for Anti‑TPO (P ≤ 0.001). 
2 (0.4%) of  women had overt hyperthyroidism while 
15 (3.3%) of  the women had sub‑clinical hyperthyroidism.

disCussion

The present study shows a high prevalence of  undetected 
thyroid disorders during pregnancy during the first trimester 
of  pregnant women. 99 (21.5%) women had SCH while 
6 (1.3%) of  women had hypothyroidism. 2 (0.4%) of  
women had overt hyperthyroidism while 15 (3.3%) of  
the women had sub‑clinical hyperthyroidism. Prevalence 
of  hypothyroidism was found to be more in Asian 
countries compared with west. In a large Chinese study, 
which included 2899 pregnant women, the prevalence of  

Table 1: Thyroid dysfunction in the first trimester 
pregnant women (n=461)

Frequency Percentage
Overt hypothyroidism 6 1.3
Sub-clinical hypothyroidism 99 21.5
Normal 339 73.5
Sub-clinical hyperthyroidism 15 3.3
Overt hyperthyroidism 2 0.4
Total 461 100
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hypothyroidism was significantly higher in the high‑risk 
group than in the nonhigh‑risk group (10.9 vs. 7.0%, 
P = 0.008).[6] Dhanwal et al.[7] discovered that 14.3% women 
attending a tertiary public hospital in Delhi, India had 
hypothyroidism and majority of  those women had SCH. 
Possible reasons for higher prevalence of  hypothyroidism, 
both overt and sub‑clinical, in Asian Countries include: 
increased iodine intake in diet as suggested by a Chinese 
study, presence of  goitrogens in diet as reported from 
India and micronutrient deficiency such as selenium or iron 
deficiency that may cause hypothyroidism and goiter.[12‑14] 
Thus, it is expected that the prevalence of  hypothyroidism 
during pregnancy is higher in India and Asia. Moreover, 
prevalence of  hypothyroidism in India is variable. Bandela 
et al.[8] from Andhra Pradesh reported 10% prevalence of  
SCH. Gayathri et al.[9] reported 2.8% prevalence of  SCH. 
Possible reason for such variability could be the different 
upper limit cut‑offs used for TSH.

Normal upper limit of  TSH in pregnancy has been a 
subject of  debate since a long time. In 2002, National 
Academy of  Clinical Biochemistry (NACB) had laid 
down guidelines for the establishment of  TSH reference 
intervals.[15] The guidelines said TSH reference intervals 
should be established from the 95% confidence limits 
of  the log transformed values of  at least 120 rigorously 
screened normal euthyroid volunteers with no detectable 
thyroid autoantibodies (TPOAb or TgAb), no personal 
or family history of  thyroid dysfunction, no visible or 
palpable goiter, and no medications. NACB concluded 
that the upper limit of  the serum TSH euthyroid reference 
range should be reduced to 2.5 mIU/L because >95% 
of  rigorously screened normal euthyroid volunteers have 
serum TSH values between 0.4 and 2.5 mIU/L. This 
statement was supported by the 20 years follow‑up study 
on Wickham cohort, which discovered increased risk of  
progression to overt hypothyroidism in individuals with 
serum TSH > 2.0 mIU/L, especially with positive TPO 
antibodies.[1] The recent Endocrine Society guidelines 
for thyroid dysfunction in pregnancy published in 2012 
have again lowered the upper limit of  reference range for 
normal TSH and suggested 0.1–2.5 mIU/L as the normal 
range for TSH values in the first trimester.[11] Using these 
recent trimester specific cut‑offs for the diagnosis in the 
present study, we found a high prevalence (21.5%, 99/461) 
of  SCH in first trimester pregnant women in contrast to 
various other studies from different parts of  India where 
a higher cut‑off  using nonpregnant kit reference values 
had been used. Similar observations were made Dhnawal 
et al.[7] in their study where prevalence of  SCH jumped 
to more than 50% using the first trimester specific TSH 
cut‑off  of  2.5 mIU/L rather than nonpregnant TSH 
cut‑off  of  4.5 mIU/L. Another possible reason for high 

prevalence of  thyroid dysfunction in the present study is 
that we studied both high‑risk individuals, that is, those 
with undiagnosed goiter, recurrent abortions, positive 
family history and low‑risk individuals, that is, those 
without these risk factors together in this study. However, 
this universal screening is in line with observations made 
by Dave et al. who in their study regarding importance 
of  universal screening for thyroid dysfunction in first 
trimester of  pregnancy suggested that without adopting 
universal screening a large number of  women with thyroid 
dysfunction will be missed.

Hyperthyroidism is much less common than hypothyroidism. 
The frequency of  the disorder is relatively low, occurring in 
only 0.5–2/1000 pregnancies.[16] Untreated hyperthyroidism 
is associated with a significantly higher frequency of  
obstetric complications such as preeclampsia, premature 
labor, low birth weight, fetal and perinatal loss.[16] Mild 
or sub‑clinical hyperthyroidism (suppressed TSH alone) 
is seen in 1.7% of  pregnancies and is not associated 
with adverse outcomes. In the present study 15 (3.3%) 
and 2 (0.4%) of  pregnant women were found to have 
newly diagnosed sub‑clinical and overt hyperthyroidism, 
respectively. Possible reason for high prevalence of  
sub‑clinical hyperthyroidism in our study population could 
be higher sensitivity of  the thyroid gland to thyrotrophic 
molecules like human chorionic gonadotropin in our 
population leading to the gestational toxicosis. Price et al.[16] 
made similar observations in their study comparing thyroid 
function tests in Asian and western Caucasian pregnant 
nonpregnant women.

Prevalence of  autoimmunity in euthyroid pregnant women 
was reported to be 10–15% in western literature.[17] 
According to data from the third National Health and 
Nutrition Examination Survey (NHANES‑III) TPO 
positivity and anti‑thyroglobulin antibodies were found 
in 12.6% and 13.6% of  euthyroid women, respectively.[18] 
Anti‑TPO were positive in 9.6% of  2899 first trimester 
pregnant Chinese women.[6] Dhanwal et al.[7] reported an 
anti‑TPO prevalence of  6.82% in pregnant women. In 
the current study, anti‑TPO was elevated in 128 (27.8%) 
women. Of  these 39 (30.5%), 6 (4.7%), were found 
to have SCH, hypothyroidism, respectively. This was 
consistent with the findings of  the study done by Marwah 
et al.[19] where median TSH was significantly higher among 
pregnant women with TPO antibody as compared to those 
with TPO negativity.

Considering the immense impact that maternal thyroid 
dysfunction has on maternal and fetal outcomes, 
prompt identification of  thyroid dysfunction and timely 
initiation of  treatment is essential. Thus, universal 
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screening of  pregnant women for thyroid dysfunction 
should be considered especially in a country like India 
due to the high prevalence of  undiagnosed thyroid 
dysfunction.
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