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Abstract

Objective: The objective was to assess the prevalence ofiamisdsed thyroid dysfunction during the first trster of
pregnancy when nonpregnant reference intervals. ldattrials and Methods: This study, conducted on 233 pregnant
women of age between 18 and 35 years during firmester. Serum thyroid stimulating hormone (TSkBe thyroxine
(FT4), thyroperoxidase antibodies (TPO Ab) analyaad thyroid disorders were grouped, based onitbietfimester-
specific reference intervals and correlated witmpregnant reference intervaResults: The overall prevalence of
autoimmunity was 12.4%. The prevalence of subdinttypothyroid (SCH) was significantly higher thaaothyroid
when first trimester-specific reference intervaked rather than nonpregnant reference intervalthelfnonpregnant
reference intervals were applied to our study gr@m9% pregnant women with TSH above the firshéster-specific
reference intervals would not have been identifiedi misclassified as euthyroid. 22.7% would havesed the
diagnosis as SCH. 5.2% with low FT4 levels, amomig 8% and 2.1% would not have been identified asrto
hypothyroid and isolated hypothyroxinemia. Thetie@risk of autoimmunity was significantly 3.66res more in SCH
than euthyroid, when first trimester-specific refece intervals usedConclusion: Misdiagnosis of SCH, overt
hypothyroid and autoimmune thyroid disorders ocadimuring the first trimester of pregnancy if naegmant reference
intervals used. Undiagnosed hypothyroidism in paegirwomen may adversely affect their fetuses; thezethe early
and appropriate detection of thyroid dysfunctioguiee reliable pregnancy-specific reference intena the thyroid
hormones.

Key words: Euthyroid; free thyroxine (FT4); subclinical hypgtoid; thyroid stimulating hormone (TSH);
thyroperoxidase antibodies (TPO-Ab)

Introduction

Pregnancy may affect the course of thyroid diserder  peroxidase (TPO-Ab) has been associated with
and conversely, thyroid diseases may affect theseou increased risk of miscarriage, preterm birth, failtio
of pregnancy. Many pregnant women with thyroid conceive with in vitro fertilization, [5] and matel
disorder remain asymptomatic, the diagnosis is  postpartum thyroiditis [1]. In view of these assitins

exclusively biochemical. Thyroid hormone adequay i with adverse outcomes, all pregnant women should be
crucial for normal fetal neurodevelopment, partciyl screened for thyroid dysfunction to identify thoat
during the first trimester [1-3]. Pregnancy comations risk.

such as spontaneous miscarriage and gestational
hypertension, placental abruption and premature Pregnancy produces a series of profound physiologic
delivery are increased with maternal hypothyroidism  changes, in turn, complicate the interpretation of

[2,4]. Similarly the presence of antibodies to tigir maternal thyroid function tests. As a consequetiee,
Manuscript received®7June 2016 Umted _States National Academy of _Cllnlcal
Reviewed: 18 June 2016 Biochemistry (NACB) recommends that ‘trimester-
Author Corrected: 28June 2016 i .
Accepted for Publication faJuly 2016 specific reference values should be used when tiagor

International Journal of Medical Research and Review Available online at: www.ijmrr.in 1267 |Page



July, 2016/ Vol 4/Issue 7

ISSN- 2321-127X

thyroid test values for pregnant patients [1], izitilg
nonpregnant reference values during pregnancy may
lead to diagnostic error§he aim of this study are to
decide whether to use the nonpregnant reference
intervals or pregnancy-specific reference intervals of
thyroid related hormones to determine the thyroid
dysfunction during early pregnancy & to find out the
thyroid
autoimmunity in pregnant women based on these two

prevalence of thyroid dysfunction and

different reference intervals.

Materials and Methods

This study was conducted on 233 pregnant women of
age between 18 and 35 years during the first ttiengs
attended in antenatal OP, Government Maternity
Hospital, Hyderabad, India. Two women had
hyperthyroidism were excluded from the study. The
study approved by the institutional ethical comedtbf
Osmania Medical College, Hyderabad, and informed
consent was obtained from all pregnant women.
Pregnant women with known thyroid problems and
taking medications other than nutritional suppletagn
TSH>10 plIU/L, and subclinical hyperthyroidism was
excluded from the study. History was taken in detai
including the present, past, obstetric, family, and
personal history. None of the patients had preWous
diagnosed thyroid disorder (hypo- or hyperthyraitis

At least 5 mL of blood was obtained from all the
selected pregnant women in the morning after an
overnight fast after an informed consent was obthin
Serum was tested for TSH, free T4, TPO antibodies,
using a chemiluminescence immune assay, Thyrocare
Technologies Ltd, India with commercially available
kits by Novateinbio, USA.

Results

Research Article

The nonpregnant laboratory reference intervals are
taken for TSH 0.3-5.5plU/L, for TPOAb > 34 1U/ml
consider to be abnormal, free T4 0.7 to 1.8 n@@dked

on nonpregnant reference values, euthyroid waseifi
as normal FT4 and TSH, subclinical hypothyroid was
defined as normal FT4 and TSH >5.5 plU/L, overt
hypothyroid defined as FT4 >1.8 ng/dl and TSH > 5.5
pIU/L.

The trimester-specific reference values for TSHewer
0.1-2.5plU/l; 0.2-3.0 plU/l and 0.3-3.0 plU/l ineth
first, second, and third trimesters of pregnancy
respectively, considering the recent literatur@J[6k-or
FT4 0.8-1.8 ng/dl in the first trimester of pregogn
Based on first trimester-specific reference values
euthyroid defined as FT4 and TSH are 0.8-1.8 rayidl
0.1-2.5ulU/ml, respectively [6]. All the women having
normal FT4 with TSH >2.%lU/ml were diagnosed as
subclinical hypothyroid, overt hypothyroid defined
FT4 <0.8 ng/dl and TSH > 2.5 mIU/L.

Statistical analysis- Statistical analysis is carried out
using Sofa Stats software (Open source statistics,
analysis, and reporting software from Paton-Simp&on
Associates Ltd.). Results were presented as mean,
standard deviation (SD) for continuous variabld® t
frequency and percentage were given for qualitative
variables. P value and 95% confidence interval betw
two different groups, relative risk, the 95% coefide
interval of relative risk and the significance of a
difference between two independent proportions were
calculated by using medcalc easy to use statistical
software bvba, version 16.4.3, Ostend. A p-values of
0.05 was taken as statistically significant.

The average age of 233 pregnant women enrolldaeistudy was 22.1 years. The mean of TPO-Ab, TSH-a4 were
35.95 1U/ml, 2.42 plu/ml, and 1.18 ng/dl respediiv@ able 1). 29 (12.4%) patients were positive T®FOAb, whereas
204 (87.6%) were negative for TPOADb. Mean thyroanmone values were compared in pregnant women avith
without thyroid auto-antibodies. The mean age diifiee between pregnant women who were TPOADb pesiivd
negative was statistically significant (23.21vs®llyears, P = 0.03). TSH was significantly higheiTPOAb positive
women than TPO-Ab negative women (mean 3.15p1UBn232 plu/ml, p= 0.01). Mean FT4 was not influethdy

antibody status with p = 0.37 (Table 2, Fig 1).
Table-1: Thyroid profile of study group.

Statistics Age TPO Ab (IU/ml) TSH (uIU/ml) FT4 (ngdl)
Mean 22.1 35.95 2.42 1.18
SD 2.98 93.54 1.64 0.17
Lower limit 18 0.56 0.9
Upper limit 29 372 7.61 1.49
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SD: Standard Deviation; TPOAb: Thyroperoxidase katties; TSH: Thyroid Stimulating Hormone; FT 4. &re

thyroxine.

Table-2: Comparison of thyroid hormones with autoimmunity.

Research Article

Parameters TPOAD positive TPOADb negative P value 95 ClI

Age (Years) 23.21+4.28 21.94+£2.73 0.03* 0.12.483
TSH (uIU/ml) 3.15+1.88 2.32+1.58 0.01* 0.2 td@

FT 4 (ng/dl) 1.15 1.15+0.14 1.18 +0.17 0.37 -0.1t0 0.04

TSH: Thyroid Stimulating Hormone; FT 4: Free thyirex TPOAb: Thyroperoxidase antibodies; Cl: confiils
intervals;* Significance

Based on non-pregnant reference intervals, amoBgp&gnant women, 221 (94.8%) were diagnosed dxyreid, 12
(5.2%) were diagnosed as subclinical hypothyro@mhenof them were overt hypothyroid. Among 221 erdfd/pregnant
women 26 (11.8%) were TPO-Ab positive and 195 (88.%ere TPO-Ab negative. Among 12 subclinical hyyyooid

pregnant women 3 (25%) were TPO-Ab positive and34) were TPO-Ab negative (Table3).

Table-3: Comparison of prevalence of autoimmunity n thyroid subjects based on non pregnant reference
intervals

Thyroid status N (%) TPOAD positive TPOADb negative
Euthyroid 221 (94.8) 26 (11.8) 195 (88.2)
SCH 12 (5.2) 3(25) 9 (75)
Total 233 29 (12.4) 204 (87.6)

SCH: Subclinical Hypothyroid; TPOAb: Thyroperoxigaantibodies

Based on first trimester-specific reference intexvamong 233 pregnant cases, 156 (66.9%) werenaag as
euthyroid, 65 (27.9%) were diagnosed as subclirig@lothyroid, 7 (3%) were diagnosed as overt hyypatld and 5
(2.1%) were diagnosed as isolated hypothyroxingfria Among 156 euthyroid cases, 11 (7%) were TPi®Opasitive

and 145 (93%) were TPO-Ab negative. Among 65 salwal hypothyroid, 16 (24.6%) were TPO-Ab positivi)

(75.4%) were TPO-Ab negative. Among seven overbhiyyroid, 2 (28.6%) were TPOAb positive while 5 (%) were
TPO-Ab negative. Among five overt hypothyroid, nafehem were TPO-Ab positive (Table 4).

Table-4: Comparison of prevalence of autoimmunityn thyroid subjects based on first trimester specifi reference
intervals

Thyroid status N (%) TPOAD positive TPOADb negative
Euthyroid 156(66.9) 11 (7) 145 (93)
SCH 65(27.9) 16 (24.6) 49 (74.5)
OH 7(3) 2 (28.6) 5(71.4)
IH 5(2.1) 0 (0) 5 (100)
Total 233 29 (12.4) 204 (87.6)

SCH: Subclinical Hypothyroid; OH: Overt hypoyhroitid Isolated hypothyroxenemia; TPOAb: Thyroperosiea
antibodies

The prevalence of euthyroid was higher than suloelirhypothyroid (94.8% vs. 66.9%, p<0.0001) whem-npregnant
reference intervals were used. The prevalencelaflimical hypothyroid was significantly higher thaathyroid (27.7%
vs. 5.2%, p<0.0001) when first trimester-speciéiterence intervals were used. If the non- pregladtratory TSH and
FT4 reference intervals were applied to our studstigipants, misclassification of maternal thyrdithction would
occur. 65 (27.9%) pregnant women with a TSH abhbesdfitst trimester-specific reference intervals Wdownot have been
identified and misclassified as euthyroid. 53(22.%é6men would have missed diagnosis as subclitigabthyroidism.
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For FT4, 12 (5.2%) women with low levels, amongsthg (3%) and 5 (2.1%) pregnant women would not Hzeen
identified as overt hypothyroidism and isolated dtyyyroxinemia (Table 5, Fig 2).

Table-5: Thyroid diagnosis based on non pregnant ference intervals and first trimester specific refeence

intervals

i . —
Thyroid status Non ?\:e(%/:)ant RI 1 trlmi;t:)er RI P value 95% CI ResultsNrrz:ysoc):Iasgﬂed
Euthyroidism 221 (94.8) 156 (66.9) <0.0001  20.8%683 65 (27.9)
SCH 12 (5.2) 65 (27.9) <0.0001  15.93-29.4 53 (R2.7
OH 0(0) 7(3) 0.79 -1.54-1.6 7(3)
IH 0(0) 5(2.1) 0.83 -1.55-1.61 5(2.1)

SCH: Subclinical Hypothyroid; OH: Overt hypoyhroit Isolated hypothyroxenemia; RI: Reference Inddsy
Cl: Confidential Intervals.

The incidence of autoimmunity was significantly man subclinical hypothyroid than euthyroid (62.1% 37.9%, p=
0.0003, RR 3.66, 95% CI 1.82-7.34) when first tstee-specific reference intervals were used, wisetteaincidence of
autoimmunity was not significant when nonpregnafienrence intervals were used (Table 6, Fig 3).

Table 6: Prevalence of TPOAb positive pregnant wonmein thyroid subjects based on non pregnant referece

intervals and first trimester specific reference irtervals.

Reference Euthyroid Subclinical P value Relative risk | 95%Confidential

intervals hypothyroid Intervals
Non pregnant 26 (89.7) 3(10.3) 0.157 2.13 0.7940

1°trimaster 11 (37.9) 18 (62.1) 0.0003 3.66 1.82347.

Discussion

Maternal thyroid dysfunction is of greater impoxtan
for the fetus during the first trimester of pregogn
Pregnancy has profound effects on the regulation of
thyroid function in healthy women and patients with
thyroid disorders. These effects need to be reezegni
precisely assessed, clearly interpreted, and dtyrec
managed. Subclinical thyroid dysfunction is prolyabl
more prevalent and frequently remains undiagnosed
unless specific screening programs are initiated to
disclose thyroid function abnormalities in early
gestation. Maternal hypothyroidism is associateth wi
various maternal and fetal adverse outcomes; hence,
there is a need for screening subclinical hypotigjsm

and thyroid autoimmunity in pregnancy, especiatly i
the first trimester when the fetal thyroid tissiseniot
functional. The role of routine screening becomks a
the more relevant in these patients as they are
asymptomatic.

Dosiou et al [8] reported that screening pregnant
women for TSH in the first trimester of pregnansy i
cost saving compared with no screening and scrgenin
using anti-TPOAb was also economically favorable.
TSH advocated as the initial screening test because

International Journal of Medical Research and Review

TSH is a more sensitive marker of thyroid statuenth
FT4. FT4 (and FT3) is responsible for thyroid hormao
action and that maternal hypothyroxinemia (normal
TSH but low FT4) is associated with the
neuropsychological deficit in the offspring [9].
According to the recommendations made by the
National Academy of Clinical Biochemistry (NACB) of
the United States, TPOAb should also be measured:
TPOAb is the most sensitive test for detecting
autoimmune thyroid disease, is typically the first
abnormality to appear in the course of developing
hypothyroidism secondary to Hashimoto’s thyroiditis
The appearance of TPOAb usually precedes the
development of thyroid dysfunction [10].

According to the American Thyroid Association, 10 t
20% of all pregnant women in the first trimester of
pregnancy are positive for Hashimoto’s antibodias,
they are euthyroid [7]. In our study, 12.4% of pregt
women were positive for TPOAb, comparable with
Ratan Chandra et al 2016 study [11] reported,5P2.1
were TPO Ab positive, but higher than Sieiro Nettal
study [12] reported, 5.4% were thyroid autoantipod
positive.
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Kontiainen et al [13] found an increase in the titer of
TPOAbs with age, but this correlation was not
statistically significant. In our study there was a
significant increase in TPOAbs with age. The mean
serum TSH values were significantly higher in thgro
autoantibody-positive women compared to women with
negative thyroid autoantibodies.

National Association of Clinical Biochemistry has
stated that it is likely that in future the uppienit of the
euthyroid reference range of serum TSH will be
reduced to 2.5dU/ml from 4.5 plU/ml for all adults,
because more than 95% of normal euthyroid volusteer
have serum TSH values between 0.4 and 2UFml
[14].

The American Association of Clinical Endocrinoldgis
has continued to recommend 4BJ/ml as the upper
limit of normal TSH value, although some individsial
within the range of 2.6-4.plU/ml may have subclinical
thyroid disease, there is a lack of evidence ofeasly
outcome in this group [15]. However, American
Thyroid Association Guidelines (2011) recommends 2.
wlU/ml as the upper limit of TSH in the first trintes
of pregnancy [7]. Recent Endocrine Society guidsdin
also suggested 0.1-2.8U/ml as the "normal" range for
TSH values in the first trimester and g8J/ml in the
second and third trimester [16].

Our study used two different series of reference
intervals as per the American Thyroid Association
(ATA) Guidelines (2011) and Recent Endocrine Sqciet
guideline’s recommendations, first trimester-specif
reference intervals and nonpregnant referencevalter

to identify the prevalence of misdiagnosed thyroid
disorders in first trimester pregnancy. As per ATA
guidelines for first trimester-specific referenogervals,

in our study, the prevalence of euthyroid was 6629t
among them, 7% were TPOADb positive. Ratan Chandra
et al 2016 study [11] reported that 1.47% had THOD-A
positive euthyroid women. This subgroup of the
population is at increased risk of developing
hypothyroidism and should be monitored every 4-6
weeks.

The prevalence of subclinical hypothyroid was 27.9%
and among them, 24.6% were TPO-Ab positive, which
is much higher than other studies [17-19] in whicé
prevalence is 2.8%, 10.9%, and 13.8%, because the
cutoff value of TSH>2.5lU/ml used to classify thyroid
status, but comparable to the Ratan Chandra €218 2
study [11] reported 32.9% of SCH. The prevalente o
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overt hypothyroid was 3% and among them, 28.6%
were TPO- Ab positive, which is higher than Kleid R

et al [20] study reported 0.3-0.5% in West, wheriee
prevalence isolated hypothyroxenemia was 2% and
none of them were TPOADb positive.

The prevalence of subclinical hypothyroid was
significantly higher than euthyroid as per the ATA
guidelines for first trimester-specific referencgervals
were used rather than nonpregnant reference igerva
27.9% pregnant women with a TSH above the first
trimester-specific reference intervals would notvéa
been identified and misclassified as euthyroid if
nonpregnant references were used. Wangetal
(2011) [9] found that 2% patients with subclinical
hypothyroidism would be misclassified if nonpregnan
reference intervals were used. Stricker et al §ported
that 3.6% of patients with elevated TSH would be
missed & 3.7% of patients with low TSH would be
misdiagnosed by using the nonpregnant reference
intervals to diagnose thyroid diseases. In our ystud
higher prevalence of missed diagnosis occurred,%22.
of subclinical hypothyroid, 3% of overt hypothyroid
2.1% of isolated hypothyroxinemia would be missed i
nonpregnant reference intervals were used. Vaitigh e
[21] concluded that the prevalence of hypothyroxire
increased to 3.7% when first trimester-specific
reference intervals were used rather than the gkner
population reference intervals.

Stricker et al study [1] reported that the relatiisk of
thyroid autoimmunity was 4.6-fold more frequentty i
hypothyroid pregnant women with TSH > 3ulU/I,
compared with euthyroid controls. In our study, the
relative risk of thyroid autoimmunity was 3.66 tisnm
subclinical hypothyroid pregnant women with TSH
more than 2.5ulU/l than euthyroid pregnant women
with p= 0.0003, when first trimester-specific refece
intervals were used.

Although the relative risk of autoimmunity was 2.13
times in subclinical hypothyroid than euthyroid
pregnant women, but not significant when nonpregnan
reference intervals were used. This may reflectelow
thyroidal reserve during pregnancy when a greater
amount of thyroid hormones is demanded.

Brent [22] reported that the potential adverseoutes
are so significant and the tools to diagnose aedttr
thyroid disease are easily accessible, that ibitonger
acceptable for even 1/3 rd of pregnant women tanem
undiagnosed. Even a small percentage of thyroid
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disorders in early pregnancy should not be misSed.
in our country we must follow Indian Thyroid Sogiet
Guidelines which clearly recommend that "all pregna
women should be screened at the first antenatilbyis
measuring TSH levels", and highlight that ideally
screening should be carried out during pre-pregnanc
evaluation or as soon as pregnancy is confirmeduks
data show, utilization of non-pregnant reference
intervals to interpret thyroid function tests inegnant
women has the potential to result in a large nunaber
misclassified results, and could contribute to qitineal

Conclusion

Research Article

patient care. Therefore, our results support aggess
TSH, FT4, and TPOAD as the initial screening tésts
thyroid dysfunction in early pregnancy, using
pregnancy-specific reference intervals. The eard a
appropriate detection of thyroid dysfunction andety
interventions that improve maternal-fetal prognosis
require reliable pregnancy specific reference ks

of the thyroid hormones. Establishing trimesteresijpe
reference intervals in each population is esserftial
accurate assessment of thyroid function [23].

The trimester-specific reference interval for TSHfeds from the non-pregnant reference intervalat tban lead to
misdiagnosis of subclinical hypothyroidism and aveypothyroidism. Our study confirms that 22.7% soibclinical
hypothyroid, 3% of overt hypothyroid, 2.1% of isi@ld hypothyroxinemia would be missed if non pregnaference

intervals were used.

All pregnant women should be screened at the dindénatal visit by measuring TSH, FT4, and TPOAleI& using

pregnancy-specific reference intervals.

These trimester-specific reference intervals asemal in everyday clinical practice for the catrinterpretation of
thyroid hormone values and accurate classificatibrihyroid disorders and to evaluate the risk fathbobstetric

complications and impaired fetal development.
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