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Abstract
Background: Thyroid dysfunction is the second most common endocrine disorder in pregnancy coming only after diabetes mellitus.
Objective: to see the spectrum of abnormal thyroid function among apparently healthy pregnant women in Basrah (Southern Iraq).

Patients and methods: This was a cross-sectional study conducted between January 2014 and June 2015 for the screening of thyroid
function in pregnant women in Basrah. Initially, we enrolled 893 pregnant women, and after applying exclusion criteria reduced to 628 pregnant
women, they are divided into two groups according to anti-thyroid peroxidase (anti-TPO) antibodies status. Pregnant women sent for thyroid
stimulating hormone (TSH), free thyroxine (FT4), and anti-TPO antibody tests. The samples were collected from private and public sectors in
Basrah city (Southern Iraq).

Results: thyroid dysfunction was significantly higher in anti-TPO positive pregnant women, compared to those who were negative (39.6%
versus 18.4% respectively). For anti-TPO negative antibody pregnant women, the following results were obtained; isolated hypothyroxinemia
5.4%, isolated hyperthyroxinemia 3.6%, subclinical hypothyroidism 4.2%, clinical hypothyroidism 0.4%, subclinical hyperthyroidism 3.9 %, and
clinical hyperthyroidism 0.6%. While for anti-TPO positive antibody pregnant women the results were as follow; subclinical hypothyroidism
10.4%, isolated hypothyroxinemia 8.5%, isolated hyperthyroxinemia 5.7%, clinical hypothyroidism 7.5%, subclinical and clinical hyperthyroidism
in 4.7% and 2.8% respectively.

Conclusion: Thyroid dysfunctions are common during pregnancy. Subclinical hypothyroidism and isolated hypothyroxinemia were the two
most common thyroid abnormalities seen in pregnant women. Anti-TPO antibodies positivity predict an increase in thyroid diseases especially
clinical and subclinical thyroid diseases.

Keywords: Pregnancy; Thyroid dysfunction; Subclinical hypothyroidism; Subclinical hyperthyroidism; Isolated hypothyroxinemia; Thyroid
peroxidase antibodies

Introduction

has some thyrotropic activity that induces a slight increase in
free thyroxine (FT4) with a peak at the end of the first trimester,
and this causes a transient decrease in thyroid stimulating
hormone(TSH) [4]. Thus caution should be taken when using
non-pregnant reference ranges of FT4 and TSH for pregnant

Thyroid dysfunction is the second most common endocrine
disorder after diabetes mellitus, affecting women in fertile age
period [1]. Societies living in different geographical areas of the
world may have different thyroid function tests parameters [2].
Thyroid dysfunction during pregnancy is relatively high mostly

occurs in subclinical form (about 10%), while overt thyroid woman and certain standardization required to validate their

dysfunction occurs in 2-3% of pregnancies [3]. Some normal values [5].

physiological changes during pregnancy alter thyroid function
test parameters, which should be taken into consideration. The

Maintaining normal thyroid function during pregnancy
is vital to both mother and baby, where hypothyroxinemia

increase in estrogens induces an increase in thyroxine-binding was associated with worse metabolic parameters with

globulin (TBG) which increases the total (bound) thyroid
hormones, in addition, human chorionic gonadotropin hormone

increased obesity, triglycerides and insulin resistance in the
mother [6] while hypertension was associated with both
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hypo and hyperthyroidism [7]. Moreover, the fetus depends
on mother thyroid hormones for his brain development in
the first and second trimesters [8]. Pregnant woman with
subclinical hypothyroidism in addition to hyperthyroidism and
hypothyroidism have increased the risk of intrauterine growth
retardation (IUGR) [9]. Overt hypothyroidism during pregnancy
was also associated with several complications including
increased risk of caesarian section delivery [10,11]. The adverse
effects of subclinical hypothyroidism (SCH) accompanied
with positive anti-thyroid peroxidase(anti-TPO) antibodies, or
overt hypothyroidism on pregnancy outcome are well known.
However, there is controversy over the adverse impact of SCH
without autoimmunity on pregnancy outcomes [12].

Although some researchers reported no significant increase
of placental abruption, preterm labor and low birth weight
in pregnancy complicated by subclinical hyperthyroidism in
comparison with euthyroid ones, [13] others reported that
thyrotoxicosis is associated with a risk of spontaneous abortion,
congestive heart failure, thyrotoxic storm, preeclampsia, preterm
delivery, low birth weight, and stillbirth [14]. The objectives of
this study were to see the spectrum of abnormal thyroid function
among apparently healthy pregnant women in Basrah (Southern

Iraq).
Methods
Setting

This study was a cross-sectional study included pregnant
women selected from people attending Primary Health Centers
(PHC), hospital outpatient clinic, and private gynecologic clinics
in the city of Basrah (Southern of Iraq) and conducted between
January 2014 and June 2015 for the screening of thyroid function
in pregnant women in Basrah to established trimester specific
normal thyroid values and detect thyroid dysfunctions among
pregnant women in Basrah by the Faiha Specialized Diabetes
Endocrine and Metabolism Center(FDEMC). The first part of the
study was published previously [15]. Written informed consent
was taken from all women to participate in this study, and the
ethical committee of the College of Medicine in Basrah University
approved the study.

Inclusion criteria: subject inclusion criteria were healthy
pregnant women with uncomplicated single
gestation who gave written informed consent to participated in
this study.

intrauterine

Exclusion criteria: any patient with a history of hyperemesis
gravidarum, use of medication known to affect thyroid function,
thyroid surgery, any significant acute or chronic diseases were
excluded from the study.

From the total number of 893 participants, 31 excluded by
history and 234 have their samples lost during processing; the
remaining 628 women have accomplished sampling for TSH,
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FT4, and anti-TPO antibodies. (Figure 1) In this study, we use
our local values of trimester-specific thyroid function in Basrah.
TSH value between 0.04-3.77 plU/mL considered normal for
women in the first trimester, 0.30-3.21 plU/mL for the second
trimester and 0.60-4.5ulU/mL for the third trimester. While FT4
value between 0.8-1.53 ng/dL considered normal for the first
trimester, 0.7-1.2 ng/dL considered normal for both second and
third trimesters.
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Figure 1: Study design.
N J

Pregnant women with high TSH and normal FT4 were
considered as having hypothyroidism. Those
with high TSH and low FT4 were considered to have overt
hypothyroidism. Subclinical hyperthyroidism used in those
with low TSH and normal FT4 and overt hyperthyroidism was
diagnosed in those with low TSH and high FT4. Isolated hyper
and hypothyroxinemia considered respectively for elevated and
reduced FT4 despite normal TSH. Positive anti-TPO antibodies
were considered if the level is 34 IU/mL or above. Each patient
included in the study sampled for a once during pregnancy and
never been tested again throughout the same pregnancy.

subclinical

Biochemical Tests

All was done by an electrochemiluminescence (ECL)
technique using commercially available kits from Roche
Diagnostics (Germany) with cobas e 411 analyzer. The analysis
was done in FDEMC laboratory. The intra-assay coefficients of
variations were as follows: TSH 0.1-4 pU/mL (<5% CV), FT4 25-
100 pmol/L (<3% CV), and anti-TPO antibodies >40 IU/ML (<7%
CV). The measuring range and normal values were mentioned
before [15].
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Statistical Analysis

For statistics, all data were computed and analyzed
using SPSS, (version 15.0).

Results

The mean age was approximately 28 * 7.2 years. The number
of women according to the trimesters were 155 (24.6%), 283
(45.1%) and 190 (30.3%) for the first trimester, second and third
trimesters respectively. From a total number of 628 women,
the anti-TPO antibody was positive in 106 (16.9%). While the
remaining 522 (83.1%) were negative. In negative anti-TPO
antibodies pregnant women, 426(81.6%) were having normal
thyroid function. This means that 96(18.4%) were having some
abnormality in thyroid function. Isolated hypothyroxinemia was
the most prevalent thyroid disorder seen in 28(5.4%). While
Subclinical hypothyroidism and hyperthyroidism were observed
in 22(4.2%) and 20(3.9%) respectively (Table 1) (Figure 2).
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Figure 2: Spectrum of thyroid disease among pregnant women

with negative anti-TPO antibodies.
\ J

Table 1: Spectrum of thyroid disease among 522 pregnant women with
negative anti-TPO antibodies.

high FT4 (isolated hyperthyroxinemia) were seen in 8 (7.5%) and
6(5.7%) respectively. Subclinical and clinical hyperthyroidism
was observed in 5 (4.7%) and 3 (2.8%) pregnant women
respectively. Collectively thyroid dysfunction was significantly
higher in anti-TPO positive pregnant women, compared to those
who were negative (39.6% versus 18.4% respectively) (Table 3).

Table 2: Spectrum of thyroid disease among 106 pregnant women with
positive anti-TPO antibodies.

Thyroid disease type No. (%)
Normal thyroid function 64 (60.4%)
Subclinical hypothyroidism 11 (10.4%)
Isolated low FTfl-(Iso.lated hypothy- 9(8.5%)
roxinemia)
Clinical hypothyroidism 8 (7.5%)
Isolated high FTf}(lso.lated hyper- 6(5.7%)
thyroxinemia)
Subclinical hyperthyroidism 5 (4.7%)
Clinical hyperthyroidism 3(2.8%)
Total 106(100.0)
e N
Subclinical
hypothyroidism
Subclinical 104 Clinical
hyperthyroidism hypothyroidism
a4.7% 7.5%
Isolated
hyperthyroxinemia Isolated
5.7% - hypothyroxinemia

8.5%

normal 60.4%

Figure 3: Spectrum of thyroid disease among pregnant women
with positive anti-TPO antibodies.

J

Thyroid disease type No. (%)
Normal thyroid function 426(81.6)
Isolated low FT.4(Iso.lated hypo- 28(5.4)
thyroxinemia)
Subclinical hypothyroidism 22(4.2)
Subclinical hyperthyroidism 20(3.9)
Isolated high FTfL(Iso.lated hyper- 19(3.6)
thyroxinemia)
Clinical hyperthyroidism 3(0.6)
Clinical hypothyroidism 2(0.4)

0f 106 patients with anti-TPO antibodies women, 64 (60.4%)
were having normal thyroid function.For pregnant women with
positive anti-TPO antibodies, subclinical hypothyroidism was
the most frequent abnormality, seen in 11(10.4%) followed by
isolated hypothyroxinemia observed in 9 (8.5%) of pregnant
women (Table 2) (Figure 3). Clinical hypothyroidism and isolated
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Table 3: Total percentage of patients having thyroid disease according
to anti-TPO antibodies state.

Thyroid dysfunction
Anti-TPO Present No. Absent No. Total
antibodies (%) (%)
p-value
Negative 96 (18.4%) | 426 (81.6%) | 522 (100%) | <0.001
Positive 42 (39.6%) 64 (60.4%) 106 (100%)
Discussion

Subclinical hypothyroidism is the most common thyroid
dysfunction during pregnancy [16]. In this study subclinical
hypothyroidism in pregnant women, was lower to what has been
seen in India and Congo (6.47% and 12% respectively) [10,17].
In India, they use the CLIA chemiluminescence immunoassay
technique, but they use laboratory reference value for TSH
0.5- 5 plU/mL to differentiate clinical thyroid categories. They
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did not measure FT4 routinely, but they use it selectively. In the
Congo study the difference might be because they used median
results rather than the mean as we did, in addition, they did use
colorimetric method while we use electrochemiluminescent one,
they did use a combination of American Thyroid Association
(ATA) guidelines with manufacturer reference values as a cut
limit to diagnose normal and abnormal thyroid functions. Of
those diagnosed as having subclinical hypothyroidism one half
were found to be positive anti-TPO antibodies. This was higher
to what has been seen in Bengal-India which report about
34%. On the other hand, the Bengal study reported subclinical
hypothyroidism in 32.9% of pregnant women which is
significantly higher to what has been seen in our study, probably
because they use a cut-off equal to 2.5 uIU/mL for TSH [18].

In our study, clinical hypothyroidism was found in about
0.4 % of negative anti-TPO antibodies, while in India it is about
13.13% which is significantly higher than in our study [19]. The
Indian study was using a TSH cut off equal to 4.5 plU/mL as the
upper limit of normal. Our local study considers TSH of 3.7 ulU/
mL, 3.2 plU/mL, and 4.5 plU/mL as the upper limit of normal
for each trimester respectively. This may explain the difference
between our prevalence values. While a Mexican study gives
nearer values to our results of about 1.11% [20].

Subclinical —hyperthyroidism with negative anti-TPO
antibodies was found in about 3.9% of our studied population;
this was more than double of Casey and his colleague’s results
[12]. The difference from Casey study is that they use weekly
gestational age reference range for TSH, but the FT4 value was
not adjusted for gestational age. While our study uses trimester

specific values for both TSH and FT4.

In general hyperthyroidism during pregnancy was less
frequently seen than hypothyroidism [21]. The prevalence
of hyperthyroidism during pregnancy is about 0.2% in an
American study [22] while in the current study in Iraq the
prevalence of clinical hyperthyroidism is higher 0.6 %. Overt
hyperthyroidism during pregnancy if being due to Graves’
disease could result in fetal thyroid dysfunction [23]. Isolated
hypothyroxinemia may be defined by some authors as normal
TSH and FT4 below the reference range [24], where others may
define isolated hypothyroxinemia as a normal level of TSH with
FT4 below the 2.5th, 5th, or 10th percentile of normal pregnant
women [25,26]. Iron deficiency may also precipitate a state of
hypothyroxinemia [27]. Isolated hypothyroxinemia was seen in
about 8.5% of positive anti-TPO antibodies pregnant women.
Although controversial some studies showed that isolated
hypothyroxinemia in pregnancy is associated with worse
metabolic parameters with increased obesity, hyperglycemia,
hypertriglyceridemia, and increased
compared with euthyroid and subclinical hypothyroid pregnant

insulin resistance as

women.

As compared to the Exeter family study of childhood health
results that showed the incidence of isolated hypothyroxinemia
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of about 8.6 % [28] which is higher than in our study. The
isolated hypothyroxinemia was considered if TSH is normal
per trimester, but FT4 was below the 10th centile (0.81 ng/
dL). Exeter study was taking investigation sample in the 28
weeks of gestation, while we took it at different times during
pregnancy. More significant sample size and longer duration of
the study about five years for Exeter, as compared to 1.5 years
and a smaller sample size for our study. Both studies used electro
chemiluminescent immunoassay, (Roche) analyzer. The same
definition of the isolated hypothyroxinemia but different cut
levels were used for each study. We used local reference values,
while Exeter used manufacturer value for FT4 and a cut value of
3 ulU/mL for TSH.

Isolated hyperthyroxinemia was seen in a small percentage
in our study. Maternal euthyroid hyperthyroxinemia could
have beneficial rather than harmful effect, where it may reduce
the incidence of preterm delivery in multiparous women as
shown by a German study [29]. Generally, in our study anti-TPO
positivity confer a higher chance of thyroid dysfunctions. This
was in accordance to what have been seen in the PORMETS study
from Portugal [30].

Conclusion

Thyroid dysfunctions
Subclinical hypothyroidism and isolated hypothyroxinemia were
the two most common thyroid abnormalities seen in pregnant
women regardless of anti-TPO antibodies state. Positive anti-
TPO antibodies predict an increase in the prevalence of thyroid
disease especially clinical and subclinical thyroid dysfunctions.

are common during pregnancy.
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