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ABSTRACT

Objective: To investigate the relationship of iodine nutritional status with thyroid function in pregnant women in Baotou, and
provide a scientific basis for the guide of reasonable iodine supplementation.

Methods: By use of As-Ce catalysis spectrophotometry, the urinary iodine concentration was determined in 90 women during
different periods of pregnancy admitted to Baogang Hospital of Inner Mongolia from January 2017 to December 2017. The
determination of thyroid function and the autoantibody level was carried out by electro-chemiluminescence immunoassay
(ECLIA).

Results: In the early trimester of pregnancy, pregnant women with iodine deficiency, iodine sufficiency and iodine excess
accounted for 36.67%, 40.00% and 23.33% respectively; in the middle trimester of pregnancy, they accounted for 66.67%, 26.67%
and 6.66% respectively; they made up 40.00%, 40.00% and 20.00% respectively in the late trimester of pregnancy. The rate of
iodine deficiency in women in the middle trimester of pregnancy was significantly higher than that in women in the early and the
late trimesters of pregnancy respectively, and the difference was statistically significant (p < .05). The rate of iodine deficiency
in pregnant women was positively correlated to the positivity of thyroid peroxidase antibody. Moreover, it had no relationship
with the positivity of thyroglobulin antibody. No matter in the pregnant women with iodine deficiency or with iodine excess, the
abnormality rate of thyroid function and autoantibodies was significantly higher than that in the pregnant women with iodine
sufficiency. The difference was statistically significant (p < .05).

Conclusions: The iodine deficiency in the women in the middle trimester of pregnancy is more severe than that in the women
in the early and the late trimesters of pregnancy. Iodine deficiency during pregnancy is positively correlated with the positivity
of thyroid peroxidase antibody. Pregnant women with iodine deficiency and iodine excess show a higher abnormality rate of
thyroid function and autoantibodies. It is recommended to advocate health education on iodine nutrition to pregnant women, and
conduct the dynamic monitoring of urinary iodine concentration and the screening of thyroid function and autoantibodies during
pregnancy.
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1. INTRODUCTION

Recently, the iodine nutritional status and thyroid function in
pregnant women have attracted extensive attention. If iodine
deficiency or iodine excess occurs in pregnant women, it will
impair their thyroid function and then affect their physical
fitness and fetuses. This research is designed to evaluate the
iodine nutritional status and thyroid function and detect the
level of antibodies in women during different periods of preg-
nancy, explore the relationship of the iodine nutritional status
with thyroid diseases among these pregnant women, provide
a theoretical basis for scientific and reasonable iodine sup-
plementation and urinary iodine determination (included in
routine pregnancy tests) and prompt a theoretical support and
guarantee for the prevention of adverse pregnancy outcomes
and the implementation of prenatal and postnatal care.

2. DATA AND METHODS

2.1 Research objects

Ninety cases of pregnant women who admitted to Baogang
Hospital of Inner Mongolia from January 2017 to December
of 2017 were chosen and divided into 3 groups according
to different periods of pregnancy (n = 30). In this research,
the course no more than 12 weeks was considered as the
early trimester of pregnancy, the course of 13 to 27 weeks
was considered as the middle trimester of pregnancy and
the course no less than 28 weeks was considered as the late
trimester of pregnancy. All subjects were local residents. 3
groups of pregnant women (early pregnancy group, middle
pregnancy group and late pregnancy group) shared the same
baseline age, and it was comparable. Exclusion standards: 1)
patients with a past medical history of thyroid diseases and
other autoimmune diseases; 2) patients with a medical history
of iodine-containing drugs, iodine-containing nutritions and
other drugs affecting thyroid function; 3) patients with a past
history of other severe clinical diseases; 4) patients with ges-
tational hypertension, preeclampsia, eclampsia, gestational
diabetes mellitus and other severe diseases.

2.2 Methods

All candidates were informed of the specific contents, meth-
ods and notes about this research in detail. All subjects were
required to sign informed contents and complete the corre-
sponding questionnaires. The contents of the questionnaire
were made up of general information, health condition, di-
etary intake for iodine etc.. 6 ml of midstream urine was
collected from each subject in order to determine the urinary
iodine concentration by use of As-Ce catalysis spectropho-
tometry. 3 ml of venous blood (fasting blood) was taken
from each subject to isolate the serum from the blood sample
within 2 h (rotate speed: 4,000 r/min, centrifuged for 5 min).
Electro-chemiluminescence immunoassay (ECLIA) (Roche
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Automatic Analyzer, German) was applied to the determina-
tion of thyroid stimulating hormone (TSH), free thyroxine
(FT4), free triiodothyronine (FT3), thyroglobulin antibody
(TgAb) and thyroid peroxidase antibody (TPOAD).

2.3 Evaluation standards and grouping

1) Iodine nutritional status: according to gestational iodine
nutritional standards established by WHO in 2007,[!1 the
urinary iodine concentration < 150 pg/L was considered as
iodine deficiency, the concentration ranging from 150 pg/L
to 250 pug/L was for iodine sufficiency, the concentration
ranging from 250 pg/L to 500 pg/L meant more than ade-
quate iodine, and the concentration no less than 500 pg/L
stood for iodine excess. With a view to the above standards,
these pregnant women were divided into three groups accord-
ing to the urinary iodine concentration: iodine deficiency
group (< 150 pg/L), iodine sufficiency group (150-250 ug/L)
and iodine excess group (> 250 ug/L). 2) Thyroid function
and thyroid antibodies: they were evaluated according to
the standards recommended in “Guideline on diagnosis and
management of thyroid diseases during pregnancy and post-
partum” established in 201211 (the detection kits used in our
hospital were the same with the kits recommended in this
guideline). Normal reference values: TPOADb 0-34 ng/ml,
TgAb 0-115 ng/ml; TSH, FT3 and FT4 in the early trimester
of pregnancy were 0.05-4.50 mU/L, 3.6-5.6 pmol/L and 11.8-
21.0 pmol/L; in the middle trimester of pregnancy, they were
0.03-4.5 mU/L, 3.6-5.2 pmol/L and 10.6-17.6 pmol/L; in the
late trimester, they were 0.5-4.5 mU/L, 3.5-5.2 pmol/L and
9.2-16.7 pmol/L respectively. Exceeding the normal values
of thyroid function was considered as thyroid dysfunction.

2.4 Statistical treatment

SPSS 21.0 software was applied to statistical analysis. The
measurement data fitting to normal distribution were repre-
sented by mean = standard deviation, and ¢-test was applied
to the comparison among groups. The categorical data were
represented by ratio or percentage, and 2 was applied to the
comparison among groups. Spearman correlation analysis
was used in the correlation analysis. The difference p < .05
was of statistical significance.

3. RESULTS

3.1 Iodine nutritional status

According to the determination of the urinary iodine con-
centration, there was no significant difference in the propor-
tion of iodine excess and iodine sufficiency among pregnant
women during different periods of pregnancy (p > .05); io-
dine deficiency in the pregnant women in the middle trimester
of pregnancy accounted for a higher proportion in compari-
son to the pregnant women in the early and the late trimesters
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of pregnancy (p < .05); there was no significant difference in
the proportion of iodine deficiency between the early and the
late trimesters. See Table 1 for details.

3.2 The abnormality rate of thyroid function and au-
toantibodies in pregnant women with different io-
dine nutritional statuses

Among 90 cases of pregnant women, there were 43 cases

of iodine deficiency, 32 cases of iodine sufficiency and 15

cases of iodine excess. No matter in the pregnant women

with iodine deficiency or iodine excess, the abnormality rate
of thyroid function and autoantibodies was higher than that
in the pregnant women with iodine sufficiency, and the dif-

ference was of statistical significance (p < .05). See Table 2

for details.

3.3 The relationship of the urinary iodine concentration
with thyroid antibody positivity and thyroid func-
tion

Spearman correlation analysis was used to analyze the corre-

lation of the urinary iodine concentration to thyroid antibod-

ies (TPOAb and TgAb) and thyroid function (FT3, FT4 and

TSH). The results showed that the rate of iodine deficiency

in pregnant women was positively correlated to the positivity

of the thyroid antibody TPOAD (r = .547, p = .000), and the
iodine nutritional status in pregnant women was not corre-
lated to both TgAb (r = .205, p = .053) and thyroid function

(r=.038,p=.722).

Table 1. The comparison in the iodine nutritional status in the early, the middle and the late trimesters of pregnancy, n (%)

Group n lodine Deficiency lodine Sufficiency lodine Excess
Early Pregnancy Group 30 11 (36.67)° 12 (40.00) 7(23.33)
Middle Pregnancy Group 30 20 (66.67) 8 (26.67) 2 (6.66)

Late Pregnancy Group 30 12 (40.00) 12 (40.00) 6 (20.00)

r 6.502 1.552 3.360

p .039 460 .186

Note. * In comparison to Middle Pregnancy Group, p < .05

Table 2. The correlation of thyroid function and autoantibodies abnormality to the iodine nutritional status, n (%)

Thyroid Function

Autoantibodies

Type n

Abnormal Normal Abnormal Normal
Todine Deficiency 43 28 (65.12) " 15 (34.88) 20 (46.51) " 23 (53.49)
Todine Sufficiency 32 15 (46.88) 17 (53.12) 5(15.63) 27 (84.37)
lodine Excess 15 13 (86.67) " 2(13.33) 9 (60.00) " 6 (40.00)
r 7.173 11.227
p 028 .004

Note. * In comparison to the pregnant women with iodine sufficiency, p <.05

4. DISCUSSION

Iodine is one of indispensable trace elements for human
growth and development, and it is one of main ingredients
for the synthesis and release of thyroid hormones. Generally,
80%-90% of iodine needed by everyone comes from food,
10%-20% comes from drinking water and about 5% comes
from the air.) When the iodine intake in the human body
changes, the absorption capacity of the thyroid to iodine will
change adaptively. For instance, if iodine is adequate, only
10% more or less of iodine will be absorbed by the thyroid.
However, if iodine is deficient, the proportion of iodine ab-
sorbed by the thyroid will reach up to 80%, meanwhile, the
half-life of iodine in the blood will be shortened with the
thyroid activated./*! Thyroid function is closely related to
human iodine nutritional status. Nevertheless, pregnancy is
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a special physiological process, and thyroid function differs
significantly during different periods of pregnancy with the
increase of estrogens and hCG and the influence of other
related factors. The detection rate of thyroid dysfunction in
pregnant women has been increasing in recent years. Stud-
ies by Wolfberg et al.®) show that Wolff-Chaikoff effect
is the main mechanism that leads to low T4 syndrome and
hypothyroidism in pregnant women, and it is an intrinsic
protective effect of the thyroid tissues. When the iodine
concentration in the thyroid tissues reaches up to a certain
level, the iodination of thyroglobulin and the synthesis of
thyroid hormones will be delayed even stopped. However,
if maternal iodine intake is excessive and then the iodine
concentration is ongoing high for a while, Wolff-Chaikoff
effect will disappear, and then the iodination of thyroglobulin
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and the synthesis of thyroid hormones will not only return
to normal, but also the synthesis of thyroid hormones will
be enhanced,®! leading to iodine-induced hyperthyroidism.
Pregnant women have an increasing demand for iodine, and
they are prone to iodine deficiency. When the concentration
of iodine in the blood is lower than a certain level, the syn-
thesis of thyroid hormones is relatively insufficient, and the
body changes adaptively, i.e., maternal thyroid tissues can
capture more iodine, leading to compensatory hyperplasia
or expansion and inducing or aggravating goiter.”! Some
scholars have studied and found that low iodine intake may
cause thyroid oxidative stress, impair the thyroid tissues and
lead to hypothyroidism.®! However, in this research, it is
found that there is no obvious correlation of the iodine nu-
tritional status to thyroid function in pregnant women after
correlation analysis. It may result from the small number of
specimens and the limited study area.

The research results show that the rates of iodine deficiency
in pregnant women in the early, the middle and the late
trimesters of pregnancy are 36.67%, 66.67% and 40.00% re-
spectively, i.e., iodine deficiency happens to pregnant women
during each period of pregnancy, which may be related to the
fact that all subjects live in Baotou area for quite a long time.
Baotou area, far away from the sea, is located in the inland
at an elevation of 1,000 meters, so that the contents of iodine
both in the air and the drinking water are relatively lower.
Even though the transportation industry is developing rapidly
and vigorously at present, pregnant women in this area have
less iodine-containing seafood in comparison to the pregnant
women in the coastal area. Meanwhile, it is also because
pregnant women reduce the intake of iodized salt during the
cooking process in order to prevent gestational hypertension,
more than that, some pregnant women choose non-iodized
salt when cooking. It may also be related to the cooking
method, for example, adding salt before cooking can also
lead to the loss of iodide ions in the salt. The comparison in
the rate of iodine deficiency among all periods of pregnancy
has shown that the rate of iodine deficiency in the pregnant
women in the middle trimester of pregnancy is obviously
higher than that in the pregnant women both in the early and
the late trimesters of pregnancy. It is because the prolonging
of pregnant weeks and consequent pregnancy reactions result
in lower dietary intake or dietary bias and lead to the obvi-
ous decrease of dietary intake for iodine. It is also probable
that the capacity of body circulation in pregnant women in
the middle trimester is increased and blood perfusion in the
renal tissues is enhanced, so that the filtration of glomeruli to
iodine is improved and the release of iodine from the renal tis-
sues is increased, leading to iodine deficiency in the maternal
body. In addition, the rates of iodine sufficiency in pregnant
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women in the early, the middle and the late trimesters of
pregnancy are 40.00%, 26.67% and 40.00% respectively, and
the rates of iodine excess are 23.33%, 6.66% and 20.00%.
There is no significant difference in the proportions of io-
dine sufficiency and iodine excess in pregnant women among
all periods of pregnancy. Iodine excess in pregnant women
may result from the excessive addition of iodized salt dur-
ing the cooking process and the relatively higher intake of
iodine-containing seafood. The rates of thyroid dysfunction
in pregnant women with iodine deficiency, iodine sufficiency
and iodine excess have been statistically analyzed, and the re-
sults show that no matter in the pregnant women with iodine
deficiency or iodine excess, the rate of thyroid dysfunction
is obviously higher than that in the pregnant women with
iodine sufficiency, with a statistically significant difference.
It is indicated that the urinary iodine concentration during
pregnancy is associated with thyroid dysfunction. There-
fore, it is recommended to consider the determination of the
urinary iodine concentration as one of routine examination
items and include it into pregnancy tests, and then give an
individualized guide on the intake of iodine-containing food
according to the examination results, in order to prevent preg-
nant women from the impairment caused by less or higher
iodine intake.

The results in this research show that no matter in the preg-
nant women with iodine deficiency or iodine excess, the
abnormality rate of antibodies is obviously higher than that
in the pregnant women with iodine sufficiency, with a statis-
tically significant difference, which conforms to the prospec-
tive research conducted by Yuanbin Li et al.l’! In their re-
search, the results show that there is a U-shape curve correla-
tion of the urinary iodine concentration to the positivity of
thyroid autoantibodies TPOAb and TgAb. It is also found in
this research that the urinary iodine concentration in pregnant
women is positively correlated to the positivity of thyroid au-
toantibody TPOADb, which is also consistent with the research
conducted by Yuanbin Li et al.’”] However, in our research,
the urinary iodine concentration in pregnant women is not as-
sociated with thyroid autoantibody TgAb, which differs from
the research result from Yuanbin Li. The positivity of thyroid
antibodies is one of main risk factors for autoimmune thyroid
diseases. The research conducted by Burgi et al.'%! shows
that the increase of the urinary iodine concentration can stim-
ulate autoimmune thyroiditis by increasing the expression
of autologous TPOAD and the iodination of thyroglobulin.
Multiple researches have shown that thyroid autoantibod-
ies can enter into the fetal body by way of maternal body -
placenta — fetus, resulting in thyroid diseases in fetus and
neonates, such as transient hypothyroidism.!'-13! Besides,
some foreign scholars also find that thyroid autoantibodies
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can directly damage the placenta tissues, meanwhile, zona
pellucida shares some similar antigenic components with the
thyroid, which may cause immune cross-reactions and lead
to adverse pregnancy outcomes.!'8! Therefore, it is necessary
for pregnant women to receive the examination of the urinary
iodine concentration when taking the screening of thyroid
function and antibodies, in order to reduce the occurrence
of autoimmune thyroid diseases during pregnancy and cut
down fetal developmental disorder and dysfunction caused
by the entrance of autoantibodies into the fetal body.

In conclusion, it is supposed to advocate health education
on iodine nutrition to pregnant women, and conduct the dy-

namic monitoring of the urinary iodine concentration and
the screening of thyroid function and autoantibodies during
pregnancy, so as to adjust the intake of iodine-containing
food according to the urinary iodine concentration and sci-
entifically give an individualized guide on the iodine intake.
The purpose is not only to prevent iodine deficiency caused
by less iodine intake, but also avoid iodine excess resulting
from unchecked iodine supplementation, so as to prevent
from the occurrence of thyroid diseases during pregnancy
and guarantee maternal and child health.
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