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Abstract
Background Recent evidence suggests that thyrotropin (TSH) levels are population specific because of differences in ethnic-
ity. As a result, the 2017 ATA guidelines state that treatment may be tailored as per the laboratory-specific reference ranges 
of TSH for the local population instead of using a fixed upper limit of 2.5 mIU/L during pregnancy.
Methodology This was a cross-sectional study in which we collected detailed clinical data of 604 pregnant women along 
with their TSH and spot urinary iodine excretion levels. Reflex testing for thyroid peroxidase antibodies (TPOAb) was done 
in women with TSH levels > 2.5 mIU/L in 1st trimester and 3.0 mIU/L in 2nd and 3rd trimester. After excluding 295 women 
who had high risk factors as per ATA 2017 guidelines and those who were TPOAb positive, we calculated the reference 
range for TSH in an iodine-sufficient low-risk cohort of 309 women.
Results With median urinary Iodine of 255 µg/l, our population had more than required iodine levels. The 5th and 95th 
percentiles of TSH in our study cohort of 604 women were 0.64 and 7.81 mIU/L, respectively, while the 5th and 95th per-
centiles of TSH for the low-risk cohort of 309 women were 0.59 and 4.48 mIU/L, respectively.
Conclusion An upper limit of 4.5 mIU/L for TSH level during pregnancy can be used to guide management decisions for 
low-risk North Indian women.
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Introduction

Thyroid health is very important for maternal health and 
fetal development. Changes in thyroid physiology during 
pregnancy and profound effect of thyroid hormones on feto-
maternal well-being necessitate that pregnancy-specific ref-
erence range of TSH (thyrotropin) levels should be known. 

Previously, the American Thyroid Association (ATA, 2011) 
[1] and the Endocrine Society (2012) [2] had defined tri-
mester-specific cutoffs for thyrotropin (TSH) levels with an 
upper limit of 2.5 mU/l in the 1st trimester and 3.0 mU/l in 
the 2nd and 3rd trimester to diagnose subclinical hypothy-
roidism (SCH), with levels > 10.0 mIU/L being cutoff for 
overt hypothyroidism in asymptomatic women. However, 
evidence suggests that TSH levels are population specific 
because of differences in ethnicity [3]. As a result, the 2017 
ATA guidelines state that treatment with levothyroxine may 
be tailored as per the laboratory-specific reference ranges of 
TSH for the local population [4]. Adherence to a TSH level 
of 2.5 mIU/L as the upper limit of normal leads to over-diag-
nosis and overtreatment of a large group of asymptomatic 
women which is unwarranted. Studies all over the world have 
found very high prevalence rates of hypothyroidism when 
lower cutoff levels for TSH have been used during pregnancy 
[5]. Hence, it is imperative to have laboratory-specific refer-
ence ranges for TSH to guide management plans.
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Methodology

We conducted a cross-sectional study in the outpatient 
clinic of Obstetrics and Gynecology Department in col-
laboration with the Department of Biochemistry, in a ter-
tiary care center. The aim was to assess the thyroid func-
tion by measurement of TSH levels in a cohort of pregnant 
women. This study was funded by the Department of Sci-
ence and Technology. After taking relevant approvals 
from the institutional research and ethics committee, we 
collected clinical data of 604 pregnant women present-
ing consecutively in Gynae OPD. Informed consent was 
taken prior to enrollment for study. Samples for thyrotro-
pin (TSH) levels and spot urinary iodine excretion (UIE) 
levels were obtained at the first visit. Reflex testing for 
thyroid peroxidase antibodies (TPOAb) was undertaken 
for women with TSH levels > 2.5 mIU/L in 1st trimester 
and 3.0 mIU/L in 2nd and 3rd trimester (SCH). TSH and 
TPOAb levels were measured by chemiluminescence tech-
nique using commercially available kits by Advia Centaur 
XP analyzer system (Siemens Healthcare Diagnostics). 
Laboratory reference range for TSH was 0.35–5.5 mIU/L. 
Women with TPOAb value > 60 IU/ml were considered 
positive as per the manufacturer’s recommendation. Uri-
nary iodine was measured by an assay based on Sand-
ell–Kolthoff reaction (wet digestion method).

The cohort was further divided into two groups based 
on clinical evaluation and TSH levels. Group A, the high-
risk group, included women with past history of thyroid 
dysfunction in self or in family; any history of current 
signs/symptoms of thyroid dysfunction; history of type 1 
diabetes or any other auto-immune disease; past history of 
miscarriage, pre-eclampsia, placental abruption or preterm 
delivery; or history of use of drugs/agents that can alter 
thyroid function such as amiodarone, lithium or iodinated 
radiologic contrast. Women with BMI > 35 kg/m2, his-
tory of infertility, age > 30 years, history of two or more 
prior pregnancies and goiter on clinical examination were 
also included in group A. Further, women with SCH who 
were found to be positive for TPOAb were also included 
in Group A. All other low-risk women were included in 
group B.

Results

TSH levels ranged from 0.36 to 150.40 mIU/L for the 
study cohort of 604 women with 2.5th and 97.5th percen-
tiles being 0.53 and 11.89 mIU/L, respectively, and 5th 
and 95th percentiles being 0.64 and 7.81 mIU/L, respec-
tively. Trimester-wise distribution of enrolled women 

was 66.6% (n = 402), 28.3% (n = 171) and 5.1% (n = 31) 
women in 1st, 2nd and 3rd trimesters, respectively. 24.8% 
women (n = 150) in 1st trimester and 8.4% women (n = 51) 
in 2nd and 3rd trimester had TSH levels > 2.5 mIU/L and 
3.0 mIU/L, respectively. TPOAb was tested in these 201 
women, and 38.7% (n = 77) were found to be positive. 
Overt hypothyroidism was found in 3.8% (n = 23), and 
five women (0.8%) gave history of hyperthyroidism diag-
nosed prior to the index pregnancy and well controlled 
on medication. The lowest level of TSH in this study was 
0.4 mIU/L. The median urinary iodine (MUI) level was 
255 µg/l, which was more than adequate as per WHO 
standards [6]. After excluding high-risk women (Group 
A), we had a cohort of 309 low-risk women (Group B) 
who did not have iodine deficiency (MUI = 255 µg/l). 
Table 1 shows the trimester-wise distribution of TSH lev-
els in these low-risk women.

Overall, the 2.5th and 97.5th percentile values for TSH 
for the low-risk cohort were 0.46 and 5.6 mIU/L, while 
the 5th and 95th percentiles were 0.59 and 4.48 mIU/L, 
respectively. On further analysis, we found that TPOAb 
positivity in pregnant women with TSH levels between 2.5 
and 4.5 mIU/L was significantly lower than in women with 
TSH levels > 4.5 mIU/L, p = 0.001(Table 2). This prompts 
us to consider the 95th percentile value of 4.48 mIU/L as 
the upper limit of normal TSH level in our cohort.

Table 1  Trimester-wise range of TSH levels in 309 low-risk TPOAb-
negative women

Percentiles 1st trimester 
(n = 195)

2nd trimester 
(n = 95)

3rd trimes-
ter (n = 19)

2.5 .4080 .4920 .4200
5 .5780 .6140 .4200
25 1.1500 1.6100 1.0300
50 1.6500 2.3000 2.1000
75 2.3000 2.7500 3.1400
95 4.6080 3.7260 4.7600
97.5 5.9290 4.4400 4.7600

Table 2  Correlation between TSH levels and thyroid peroxidase anti-
bodies

TPOAb negative 
(≤ 60 IU/ml)

TPOAb posi-
tive (> 60 IU/
ml)

TSH ≤ 4.5 mIU/L 90 (70.3%) 38 (29.7%)
TSH > 4.5 mIU/L 34 (46.6%) 39 (53.4%)
p value .001
Linear-by-linear association 11.028
Likelihood ratio 10.998
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Discussion

Thyroid gland and its functioning are affected by the phys-
iological changes that occur during pregnancy. This influ-
ences the thyroid function tests in the pregnant women. 
Further, anomalies in thyroid function profoundly affect 
feto-maternal well-being. In a study conducted by Meena 
et al., apparently euthyroid women with significant levels 
of TPOAb levels were found to have adverse fetal out-
comes [7]. Hence, precise measurement of thyroid func-
tion during pregnancy, especially in high-risk pregnancies, 
is of great importance. However, the reference ranges for 
the most widely applied tests, thyroid-stimulating hormone 
(TSH) and free thyroxine (FT4) may vary significantly 
in different populations because of ethnic and laboratory 
procedure-dependent variations. Also, studies have shown 
that thyroid function tests (TFTs) of healthy pregnant 
women differ from those of healthy non-pregnant women 
because of profound impact of pregnancy on thyroid gland 
[8]. This makes standardization of test results difficult. 
Current recommendations support screening of women at 
high risk of thyroid dysfunction in pre-pregnancy period 
or immediately after conception [4, 9]. However, there is 
high prevalence of subclinical thyroid dysfunction in India 
ranging from 10 to 15%. Hence, many clinicians prefer to 
universally screen all pregnant women to rule out thyroid 
dysfunction [10, 11].

Efforts have been made to define reference ranges of 
TSH during pregnancy to guide clinical practice. In 2008, 
Marwaha et al. established reference range for thyroid 
hormones in normal pregnant Indian women [12]. The 
authors used clinical evaluation and thyroid ultrasound 
to define their cohort of healthy pregnant women. Subse-
quently, population-specific range of thyroid function tests 
has been proposed by researchers from different regions 
of India [9, 13, 14]. Regional ethnic and procedural vari-
ations are evident from these studies. Hence, the recom-
mendation of ATA in 2017 to use population-specific ref-
erence ranges holds ground [4].

With this context, reference range of TSH in iodine-suf-
ficient, TPOAb-negative healthy pregnant women, without 
any high-risk features, has been computed in this study. 
The 5th and 95th percentile values have been used to 
define the reference range. While the normative range for 
TSH in the 1st trimester was found to be 0.58–4.61 mIU/L, 
the overall range for the healthy cohort irrespective of 
period of gestation was found to be 0.59 and 4.48 mIU/L. 
With an MUI level of 255 µg/l, this population had more 
than sufficient iodine levels. Also, these women were neg-
ative for TPOAb antibodies. Further, we found that women 
with TSH levels higher than 4.5 mIU/L had significantly 
higher positivity rates for TPOAb antibodies, p = 0.001. 

A Cochrane review has shown that mildly elevated TSH 
levels in TPOAb-negative women are not associated with 
adverse pregnancy outcomes [15]. These observations can 
significantly impact clinical practice by providing a refer-
ence point up to which levothyroxine replacement therapy 
need not be started in asymptomatic, low-risk TPOAb-neg-
ative pregnant women. Hence, overtreatment and undue 
anxiety can be prevented.

Further, we agree with Khadilkar that longitudinal stud-
ies and prospectively collected data regarding feto-maternal 
outcomes in these apparently normal pregnancies can further 
guide levothyroxine therapy. Until that time, the recommen-
dation for screening women with TSH levels between 2.5 
and 4.5 mIU/L for TPOAb can help us to identify women 
who might benefit from low-dose levothyroxine replacement 
therapy [16].

Implication for Policy and Practice

Population-specific reference range for TSH levels with an 
upper limit of 4.5 mIU/L will prevent unwarranted treatment 
of low-risk women with levothyroxine replacement therapy. 
Also obstetric management can be streamlined by prevent-
ing unnecessary interventions in low-risk pregnant women.

Limitation of the Study

We did not study free T4 levels in our study cohort. This 
could have strengthened our evidence if the levels of free 
T4 were found to be normal in our low-risk cohort with 
TSH levels ≤ 4.5 mIU/L. Also data regarding feto-maternal 
outcomes of the apparently healthy low-risk women were 
not collected.
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