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ABSTRACT

Gestation is the period when the thyroid function parameters undergo several changes. As the range
of thyroid hormone levels differ in the gestational period due to the various physiological changes,
the hormonal range, which is used for the normal population cannot be used for pregnant women.
Our study was done to find the thyroid status of pregnant women by comparing the trimester specific
range as published by American Thyroid Association (ATA) guidelines with the normal population/
laboratory reference range. A total of 377 patients with a distribution of 110,149 and 118 among the
trimesters were studied. One patient each in first and second trimester had overt hypothyroidism when
trimester specific reference range as published by ATA was followed. The prevalence of subclinical
hypothyroidism as per ATA guidelines were 34.4, 31.5 and 30.5%, in the respective trimesters. The
prevalence of subclinical hypothyroidism on taking into account the normal laboratory reference range
of 3.6, 2.6 and 6.8% in the respective trimesters. Overt hypothyroidism was seen, one each in the first
and second trimester and 29.3% were misdiagnosed as normal patients in this study. Itis inferred that
large number of patients will be misdiagnosed as having normal thyroid function during pregnancy if
the trimester specific reference range is not followed. Thus we conclude that the pregnancy reference
range should be used to interpret the thyroid hormones in pregnancy to avoid the misdiagnosis, as
thyroid hormones are necessary for the normal fetal brain development.
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INTRODUCTION

structural similarity has intrinsic thyrotrophic
activity causing thyroid stimulation.®' During
pregnancy estrogen promotes production of
a more highly sialylated T4-binding globulin

Thyroid hormones are critical for the
development of the fetal brain. Since the fetus
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does not completely establish its own thyroid
functions until 20 weeks of pregnancy, fetal
thyroid hormones are derived mainly from
the mother in early pregnancy.'*! Haddow
et al.” and Pop et al.®! reported that maternal
hypothyroidism and hypothyroxinemia
occurring in the first half of pregnancy might
be harmful to embryo-fetal brain development
and lead to intellectual retardation in the
offspring. The availability of thyroxine to the
developing fetal neurones is vital for their
maturation and proper function.!*!

Human chorionic gonadotropin (hCG) is
raised during pregnancy, which as a result of
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isoform that is less rapidly degraded, resulting
in increased serum T4-binding globulin and
T4 concentrations.!®’ Normal suppression
of thyroid stimulating hormone (TSH)
during pregnancy is often misdiagnosed as
subclinical hyperthyroidism. Greater concern
is that there is a potential failure to identify
women with early hypothyroidism because
of suppressed TSH.!!

Laboratory reference intervals for thyroid
function tests have traditionally been
derived from non-pregnant subjects who
are free from thyroid disease. So their
validity in pregnant women is debatable as
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pregnancy produces profound physiological changes in
the mother, which in turn complicate the interpretation
of maternal thyroid function tests. Interpretation
of thyroid function test in pregnant women using
non-pregnant reference intervals could potentially
result in misclassification of a significant percentage
of results to the tune of 5.6-18.3%.""! This study was
done to find out the discrepancy in thyroid status of
pregnant women in Manipur by comparing the trimester
specific range as published by American Thyroid
Association (ATA) guidelines with the non-pregnant/
laboratory reference range.

MATERIALS AND METHODS

The cross-sectional study was undertaken after the
approval of the Institutional Ethics Committee (IEC).
Pregnant women more than 18 years of age with singleton
intrauterine gestation, who gave a valid written consent,
were included in the study.

Exclusion criteria: Patients who were already on oral
thyroxine replacement or anti-thyroid treatment or on
any drugs which affect the thyroid metabolism and
who had clinically visible or palpable goiter or any
autoimmune disorder were excluded from the study.
Also, patients with family history of thyroid diseases or
any autoimmune disorder were excluded. Patients with
history of hyperemesis gravidarum were also excluded
from the study.

The sample size was calculated with the precision of
95%, absolute error of 0.5. Variables in the study were
gestational age, thyroid stimulating hormone (TSH),
total thyroxine (TT4), and total triiodothyronine (TT3).
The thyroid hormones (TSH, TT4 and TT3) were
analyzed by Chemiluminescence assay using ADVIA
Centaur manufactured by SIEMENS, New York, USA.
The intra- and inter-assay coefficient of variation was
0.1 (10%).

According to the ATA guidelines, the pregnancy reference
range of TSH are 0.1-2.5, and 0.2-3.0 and 0.3-3.0 mIU/L in
the first, second and third trimesters, respectively.l®! The
upper and lower limit of the manufacturer/non-pregnant
reference range are TSH: 0.35-5.50 mIU/L; TT4: 4.5-
12.6 ug/dl; TT3: 60-181 ng/dl.

Trimester-specific reference ranges for TSH were
used to classify pregnant women into four groups:
(1) Overt hypothyroidism (OH); (2) Subclinical
hypothyroidism (SCH); (3) Low TSH and (4) Normal.
A classification was made also according to the lower and

68

upper ranges provided by the manufacturer for thyroid
hormones.

RESULTS

In this cross-sectional study, 377 cases with singleton
intrauterine gestation were evaluated. The thyroid status of
these pregnant women was analyzed using ATA guideline
2011 as shown in Table 1.

The thyroid status of pregnant women was further assessed
using the manufacturer’s reference, which is not based on
pregnant women [Table 2].

Then we compared the prevalence of subclinical
hypothyroidism in these women using the manufacturer’s
reference range and the ATA reference range. This is a huge
discrepancy in the prevalence of subclinical hypothyroidism
as shown in Table 3. So if we rely on the manufacturer’s
reference range a large section of pregnant women with
subclinical hypothyroidism will be passed off as normal
with potential adverse outcome to the fetus and pregnancy.

Table I: The thyroid status as per ATA guidelines

Trimester OH SCH Low TSH Euthyroid
(number) n (%) n (%) n (%) state n (%)
First (110) I (0.9) 41 (34.4) 2 (1.8) 66 (62.9)
Second (149) | ((0.7) 47 (31.5) 0 101 (67.8)
Third (118) 0 36 (30.5) 0 82 (69.5)
Total (377) 2(0.53)  124(32.1) 2 (0.6) 249 (66.7)

OH: Overt hypothyroidism, SCH: Subclinical hypothyroidism, TSH: Thyroid
stimulating hormone

Table 2: The thyroid status as per laboratory/non-pregnant

reference range

Trimester OH SCH Low TSH Euthyroid
(number) n (%) n (%) n (%) state n (%)
First (110) 1 (0.9) 4 (3.6) 5 (4.5) 100 (91.9)
Second (149) 1 (0.7) 4 (2.6) 1 (0.7) 143 (96.7)
Third (118) 0 8 (6.8) 0 110 (93.2)
Total (377) 2 (0.53) 16 (4.3) 6(1.7) 343 (93.7)

OH: Overt hypothyroidism, SCH: Subclinical hypothyroidism, TSH: Thyroid
stimulating hormone

Table 3: Misdiagnosed SCH patients on comparing the ATA

and non-pregnant reference

Trimester (n) SCH SCH Misdiagnosed
n (%) n (%) patients n (%)
First (110) 41 (34.4) 4 (3.6) 39 (35.4)
Second (149) 47 (31.5) 4 (2.6) 43 (28.8)
Third (118) 36 (30.5) 8 (6.8) 28 (23.7)
Total (377) 124 (32.1) 16 (4.3) 110 (29.3)

OH: Overt hypothyroidism, SCH: Subclinical hypothyroidism, TSH: Thyroid
stimulating hormone
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DISCUSSION

Pregnancy is a period that places great physiological
stress on both the mother and the fetus. When pregnancy
is compounded by endocrine disorders such as
hypothyroidism, the potential for maternal and fetal
adverse outcomes can be immense.*%! Untreated maternal
hypothyroidism and subclinical hypothyroidism in
pregnancy is associated with adverse fetal and obstetric
outcomes!®'” which can be ameliorated by adequate
levo-thyroxine therapy.'

Higher maternal TSH levels even within the normal
reference range are associated with an increased risk
of miscarriages, fetal and neonatal distress'? as well as
preterm delivery.!**!

According to the ATA guideline published in October
2011, OH is defined as an elevated TSH (>2.5 mIU/L) in
conjunction with a decreased FT4 concentration. Women
with TSH levels of 10.0 mIU/L or above, irrespective of
their FT4 levels, are also considered to have OH. SCH is
defined as a serum TSH between 2.5 and 10 mIU/L with
a normal FT4 concentration.®!

In this study, there was one OH patient each in the first and
second trimesters as per ATA guidelines. The prevalence
of subclinical hypothyroidism was 34.4, 31.5 and 30.5%,
in the respective trimesters with an overall percentage
of 32.1%. Only two patients had low TSH in the first
trimester alone. A similar study done in Italy, 12.3% and
2.6% had hypothyroidism (OH and SCH) and low TSH,
respectively.'

In this study when the laboratory/non-pregnant reference
was used, the prevalence of SCH was 3.6, 2.6 and 6.8%,
in the respective trimesters. The overall prevalence was
4.3% in all three trimesters together. These results emulate
the Indian and the western reports.

In this study 33, 29.5 and 23.7% were misclassified
as normal women when the laboratory/non-pregnant
reference was used. An overall of 29.3% in all trimesters
together were misclassified as normal thyroid hormones.
The prevalence of hypothyroidism (OH and SCH) in
pregnancy ranges from 2-5% according to the western
literature when non-pregnant reference was taken.*?

In a study done by Gayathri et al., the prevalence of
SCH was 2.8% when the non-pregnant reference range
was used. When the criterion of TSH less than 2.5 was
used, the prevalence of SCH increased markedly to
18.98%. In all, 16.2% were misdiagnosed as normal
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in their study.® Study done by Altomare et al. had
mentioned that using non-pregnant reference range for
TSH, 10.6% of women were misclassified.!"* But in this
study the misclassified cases were more than that of the
previous Indian study and western study by Altomare
et al. This may be because of inadequate intake in our
population though in this study we did not estimate
urinary iodine. The Indian study showed a misdiagnosis
of 16.8% patients.!®

A study done by Klein et al. had shown SCH prevalence
of 2.5% with 0.3% of OH."” The prevalence of OH is 0.5%
and the prevalence of OH is 0.3% in pregnancy.!*¥ In this
study the prevalence of OH was 0.53%. Further, when
the laboratory/non-pregnant reference range was used,
1% of normal patients were misdiagnosed to be having
subclinical hyperthyroidism. These patients were normal
as per ATA guidelines. This is because of the structural
similarity between the hCG and TSH."!

If the non-pregnant reference intervals are used to
interpret the thyroid status inpregnant women there
was misclassification of thyroid status in 6.1-31.0%
of women." In China, the percentage of potentially
misclassified cases of subclinical hypothyroidism and
hypothyroxinemiain pregnant women was decreased by
using the gestational age-specific reference intervals.?"
There is similar data from Malaysia.*"

In the Australian study by Gilbert et al., if the non-pregnant
TSH reference range was applied to the study participants,
344 women (16.0%) whose serum TSH concentration was
within the first-trimester-specific reference range would
be misclassified as having subclinical hyperthyroidism,
and 98 women (4.5%) with a TSH concentration above
the first-trimester-specific upper reference limit would
not be identified.??

Untreated maternal hypothyroidism can lead to preterm
birth, low birth weight, and respiratory distress in the
neonate. Enough evidence has been accumulated over the
years about the role of thyroxine in normal development
of the fetal brain. A number of pioneering studies by
Haddow et al.” and Pop et al.®! have conclusively proved
that children born to mothers with hypothyroidism had
a significantly increased risk of impairment in IQ scores,
neuropsychological developmental indices and learning
abilities. Children born to untreated hypothyroid women
had an IQ score that was 7 points below the mean IQ
of children born to healthy women and women given
thyroxine supplements. This risk applies to children
born not only of untreated women, but also women with
suboptimal supplementation.!>#2%24
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We conclude that gestational specific reference range
should be used in interpreting the thyroid hormones
during pregnancy to prevent misclassification of patients,
as hypothyroidism has a detrimental effect on both mother
and the developing fetus.
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