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TSH and T4 during pregnancy will be at risk of abortion
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abortion.
CORRESPONDENCE The research design is observational with cross
sectional approach which is implemented in regency
Phone: 082172244920 general hospital of Dr. Rasidin, hospital of Dr.
E-mail: doankyeyen@ymail.com Reksodiwiryo,Bhayangkara hospital, Islam hospital of

IbnuSina Padang, and Biomedical Laboratory Faculty of
Medicine Andalas University in Padang from September to
November 2017. The study population is all pregnant
women with gestational age < 20 weeks with diagnosis of
abortion. The sample of research 58 respondents by using
consecutive sampling technique Examination of TSH and
T4 using ELISA method. Test the normality of data by
Kolmogorov Smirnov test. Analysis of comparative data by
using Pearson correlation test.

The conclusion of this study are the mean serum TSH
level is 2.39 + 1.59 mIU / | and the mean serum T4 level
was 8.02 = 1.43 pg / dl. There is no statistically significant
relationship between TSH and T4 levels in aborted event,
with p = 0.07 (p> 0,05), with r = -0,23, the relation test is
weak, the direction was negative which means more high
levels of TSH, the smaller T4 levels in mother abortion

The conclusion, the study proves that, there is no
significant correlation between TSH and T4 levels in the
incidence of abortion.
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I. INTRODUCTION

Maternal Mortality Rate (MMR) is an
indicator used to measure maternal health
status in a region. Maternal death is death
during pregnancy for 42 days of termination
pregnancy regardless of duration and
delivery due to all causes associated with or
aggravated by pregnancy or treatment.® The
greatest cause of maternal death in Indonesia
in period 2012-2013 there are five namely
bleeding, hypertension in  pregnancy,
infection, long labor or stuck, and
abortion.2World Health Organization (WHO)
estimated that 15-20% of maternal death is
caused by abortion, 19 million miscarriages
occur each year. This miscarriage is close to
one miscarriage for every 10 pregnancy,®The
number of abortion cases in Southeast Asia
was 4.2 million per year,* whereas according
to Indonesia Demographic Health Survey
(SDKI) maternal mortality rate in 2013 in
Indonesia 1.6% was caused by abortion.®

The Annual Report of the West Sumatra
Provincial Health Service in 2015 there was
an increase in cases of maternal deaths to 17
cases with details of 4 cases of pregnancy, 2
cases of childbirth and 11 cases during
childbirth. The cause of death during
pregnancy is Spontaneous Abortion. °

Abortion was a termination of
pregnancy before 20 weeks' gestation or with
a fetus having a birth weight of less than 500
grams.® The cause of abortion occurs due to
maternal and fetal factors. Fetal factors are
caused by abnormalities of zygote
development, fetal mudigah, or placenta,
while maternal factors may be caused by
infection, chronic  debility, endocrine
disorders, diabetes mellitus, nutrition, drug
usage and environmentfactors.’ The factor of
endocrine changes in the incidence of
abortion seems to be related to thyroid
hormone deficiency.®

Thyroid disorders generally occur in
women of reproductive age. The prevalence
of thyroid disorders during pregnancy is
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estimated at 2-3%. Thyroid disorders can be
hyperthyroidism  and hypothyroidism.
Hyperthyroidism was found to be 0.1-0.4%
of pregnant women and has been associated
with pregnancy complications such as
miscarriage, pre-eclampsia, abruption of the
placenta, impaired fetal growth or premature
birth.”

Thyroid hormone disorders in pregnant
women will cause disruption of blood flow
from the mother to the placenta so thatthere
is a disruption of fetal growth and
development that causes abortion.®

Thyroid hormones play a role in the
early formation of the placenta stimulating
angiogenesis and promoting invasion and
differentiation of embryonic cells. T3 thyroid
hormone receptors are present on the
trophoblast and transport thyroid hormones
significantly during pregnancy for fetal
growth.® Hypothiroidisme in pregnancy will
affect the development of the placenta,
because thyroid hormone affects the
proliferation and formation of trophoblast
cells so that complications will occur to
pregnant women such as miscarriage, pre-
eclampsia, and Intra Uterine Growth
Restriction (IUGR).® If the thyroid hormone
is reduced during pregnancy will result in
reduced function of placental trofoblast
followed by reduceing endocrine trophoblast
function so that there will be an abortion.°

Trofoblasts play an important role in
the mother and fetus contact. Of all the
placenta components trophoblasts have the
most varied structures, functions and patterns
of development. Provides nutrition to the
conception results and serves as an important
endocrine organ for maternal physiology
adaptation and maintains pregnancy. °

thyroid  hormone  (T4)  during
pregnancy can lead to increased
progesterone, estradiol-173 and hCGea,

hCGp, hCG and hPL by placental tissue and

stimulate trophoblast endocrine function. ’
Abnormal TSH and T4 levels during

pregnancy will be at risk for abortion,
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because the T4 hormone acts to regulate the
body's metabolic processes. In the
cardiovascular system thyroid hormones play
a role in increasing blood flow and cardiac
output.® Thyroid hormone disorders in
pregnant women will cause disruption of
blood flow from the mother to the placenta
resulting in disruption of fetal growth and
development that causes abortion.®

Based on the above, the researchers are
interested to conduct research on the
relationship between TSH and T4 levels with
the incidence of abortion.
1. METHODS

The research design is observasional with
cross sectional approach. Analysis of
comparative data by using Pearson
correlation test.This research was conducted
in General hospitalof Dr. Rasidin, Hospital
of. Reksodiwiryo, Hospital ofBhayangkara
and Islamic hospital oflbnuSina Padang for
sampling (serum) and Biomedical
Laboratory of Faculty of Medicine Andalas
University in Padang for examination of
serum TSH and T4 levels from September to
November 2017. The population in this study
was all pregnant women with gestational age
< 20 weeks with diagnosis of abortion. The
sample in this study amounted to 58 people
by using consecutive sampling technique.
The study materials were blood venous
respondent,levels of TSH and T4 are
measured usingEnzyme-Linked
Immunosorbent Assay.

I1l. RESULT

Table 1 Charactheristic of respondents by age,
parity, education and occupation

Risk Factors N %

Maternal Age

- 20-35 58 100,0

- >35 0 0
Parity

- Primipara 32 55,2

- Multipara 26 44,8
Educational status

- High 32 55,2

- College 26 44,8

Work

- Employees and 12 20.7
labor '

Table 1 gives the details of the
characteristics of the respondents in this
study. Maternal age during pregnancy is
normal, Highest level of parity respondents
is primipara highest level of education
respondents is high school, and highest level
of education respondents is housewife.

Table 2 The Mean Serum TSH and T4 With
Spontaneus Abortion

Variabel N Rerata + SD
Kadar TSH (mIU/I) 58 2,39 +1,59 mIU/I
Kadar T4(ug/dl) 58 8,02 +1,43 pg/dl

Table 2 shows that the mean serum level
TSH and T4in the mother abortion in
normal.

Table 3 TheCorrelation Between TSH and T4
Levels in the Incidence Of Abortion

Variabel Kadar T4
Kadar TSH r -0,232
p-value 0,079

Table 3 The results showed that there is
no significant relation between Thyroid
Stimulating Hormone (TSH) and Thyroxine
(T4) on abortion, with p = 0,079 (p <0,05)
and r = -0,232. Based on the statistical test
the strength of the correlation test is weak,
the direction is negative which means the
higher Thyroid Stimulating Hormone (TSH),
the smaller the Thyroxine (T4) in mother
abortion.

IVV. DISCUSSION

The Mean Serum TSHWith Spontaneus Abortion
The mean TSH level in the mother's
abortion was within the normal range of 2.39
+ 159 mlU / I. Normal TSH levels in
pregnant women Trimester | (TM 1) 0.1 to
2.5 mlU / |, second trimester (TM 1) 0.2-3.0
mlU / I. Thyroid hormones are important in
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the development of the fetus and placenta
and maintain maternal well-being.!* Human
Chorionic Gonadotropin (hCG) plays a role
in regulating the thyroid gland during
pregnancy which occurs at 10-12 weeks of
gestation, because the hCG and TSH
hormones have the same alpha receptors and

subunits. Thyroid hormone increase is
associated  withincreasedhCG  hormone,
resulting in suppression of TSH which

causes low TSH levels. When hCG levels are
high, hCG will increase thyroid hormone
secretion, resulting in negative feedback on
the pituitary to suppress TSH release. 12

The effects of thyroid deficiency in
pregnancy are very influential in fetal growth
and development. In pregnancy thyroid
hormones play a role in the formation of the
placenta, where thyroid hormone receptors
are found in the trophoblast, if thyroid
hormone decreases during pregnancy will
result in reduced function of the placental
trophoblast followed by reduced function of
the endocrine trophoblasts so that abortion
will occur.°

For the first 10-12 weeks of pregnancy,
babies are very dependent on the mother for
the production of thyroid hormones.
Towards the end of the first trimester, the
baby's thyroid begins to produce its own
thyroid hormone. However, babies still
depend on the mother to ingest sufficient
amounts of iodine, which is important for
making  thyroid  hormones.  Thyroid
hormones are very important for brain
development in infants. The effect of
maternal hypothyroidism on infant brain
development is not very clear. Severe
untreated hypothyroidism in the mother can
cause brain development disorders in infants.
12

The same research results seen in the
study Negro et al. (2010) TSH levels within
the normal range of 2.5mlU / I, do not cause
abortion.*®In research conductedAndrea et al.
(2010), states that TSH levels between 2.5-
45 mlU / | are not a sure indication for
abortion, other factors such as smoking
history, diabetes mellitus, and thyroid
peroxidase antibody are considered.’
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This research is different result seen in
the study Karakosta et al. (2011) High TSH
levels in pregnant women were 31
respondents. The incidence of subclinical
hypothyroidism in pregnant women is
estimated to be around 2-3%. Recent
research has shown untreated
hypothyroidism during pregnancy to increase
the incidence of maternal anemia,
preeclampsia, post partum hemorrhage and
abortion.’® In research conductedBenhadi et
al. (2009) abortion can occur in women who
have TSH levels <0.34 mIU / I, taking into
account other factors such as smoking,
parity, age, diabetes mellitus, hypertension,
TPA-AB.*°

The Mean Serum T4With Spontaneus Abortion

The mean levels of T4 in the mother's
abortion were within the normal range of
8.02 + 1.43 pg / dl. According to the
American Thyroid Association (ATA),
normal thyroxine levels inpregnant women
are 4.5-11.5 pg / dl.Human Chorionic
Gonadotropin  (hCG) plays a role in
regulating the thyroid gland during
pregnancy which occurs at 10-12 weeks of
gestation,  because the hCG and
TSHhormones have the same alpha receptors
and subunits. Thyroid hormone increase is
associated  withincreasedhCG  hormone,
resulting in suppression of TSH which
causes low TSH levels. When hCG levels are
high, hCG will increase thyroid hormone
secretion, resulting in negative feedback on
the pituitary to suppress TSH release.'?

Thyroxine hormone is the main
hormone produced by the thyroid gland
(thyroid gland) which affects the body's cell
metabolism and regulates body temperature,
regulates carbohydrate metabolism, regulates
the use of oxygen, carbon dioxide and affects
body and mental development. The
concentration is at least 25 times that of
trilodothyronine  (T3). Serum thyroxine
levels are generally used to measure the
concentration of thyroid hormone and
thyroid gland function.8

The thyroxine hormone in the fetus is
not found at 8-10 mg of pregnancy, therefore
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the fetus needs thyroid hormone from the
mother during pregnancy. During the
beginning of pregnancy the fetus relies
entirely on the thyroid hormone (thyroxine)
that passes through the placenta, because
fetal thyroid function does not function
before 12-14 mg of pregnancy. Thyroxine
from the mother is bound to receptors of
fetal brain cells, which are then converted
intracellularly to fT3 which is an important
process for fetal brain development. 4

Maternal thyroid function during early
pregnancy is an important factor for the early
development of the fetal brain because the
fetal thyroid cannot produce T4 before 12-14
weeks' gestation. The increased need for
thyroxine during the first trimester occurs
due to changes in thyroid physiology during
normal pregnancy and does not occur in
women with hypothyroidism. In healthy
women, the total serum thyroxine
concentration increases during the first three
months of pregnancy and decreases either at
the end of the third trimester or earlier.?’

The thyroxine hormone also plays a
role in stimulating the production of 17f
estradiol and epidermal growth factors to
control trophoblast growth and
development.The lack of thyroid hormone in
the mother during pregnancy will affect
placental growth, because thyroid hormones
affect the proliferation and formation of
trophoblast cells so that complications will
occur such as abortion, preeclampsia and
IUGR.®

Pregnancy affects thyroid function and
can cause severe or mild disorders of thyroid
deficiency has been associated with obstetric
complications such as abortion, preterm
labor, gestational hypertension,
preeclampsia, and abruption of the placenta.
30

Maternal thyroid function during early
pregnancy is an important factor for the early
development of the fetal brain because the
fetal thyroid cannot produce T4 before 12-14
weeks of gestation. 2 The increased need for
thyroxine during the first trimester occurs
due to changes in thyroid physiology during
normal pregnancy and does not occur in

women with hypothyroidism.®*In healthy
women, the total serum thyroxine
concentration increases during the first three
months of pregnancy and decreases either at
the end of the third trimester or earlier. %
The same research results seen in the
studyBenhadi et al. (2010) there was no
significant relationship between T4 levels
and the incidence of abortion. A history of
premature labor is another factor that causes

abortion.*®
The CorrelationBetween TSH and T4 Levels in the
Incidence Of Abortion

There is no significant relation between
Thyroid Stimulating Hormone (TSH) and
Thyroxine (T4) on abortion, with p = 0,079
(p <0,05) and r = -0,232. Based on the
statistical test the strength of the correlation
test is weak, the direction is negative which
means the higher Thyroid Stimulating
Hormone (TSH), the smaller the Thyroxine
(T4) in mother abortion. This was seen in
abortion mothers who had high TSH levels
34.4% and high T4 levels only 1.7%.

Human Chorionic Gonadotropin (hCG)
plays a role in regulating the thyroid gland
during pregnancy which occurs at 10-12
weeks of gestation, because the hCG and
TSHhormones have the same alpha receptors
and subunits. Thyroid hormone increase is
associated  withincreasedhCG  hormone,
resulting in suppression of TSH which
causes low TSH levels. When hCG levels are
high, hCG will increase thyroid hormone
secretion, resulting in negative feedback on
the pituitary to suppress TSH release.'?

The cause of abortion is not due to
abnormalities in TSH and T4 levels but there
are other factors that influence such as a
deficiency of the progesterone hormone
which can cause uterine relaxation so that it
can cause abortion, anemia in the mother
which can cause oxygen deficiency so that
placental function decreases and causes
abortion, chromosomal abnormalities in the
mother As 60% of abortion causes such as
autosomal trisomy often seen in first
trimester abortion caused by nondisjunction,
translocation or inversion of chromosomes,
triploidy is associated with hydropic
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degeneration of the placenta, a fetus showing
this abnormality often having abortion.™

The same research results seen in the
studyBenhadi et al. (2010)there was no
significant relationship between TSH and T4
levels with the incidence of abortion. This
study was conducted on 27 respondents who
experienced abortion with a cohort design,
the criteria of respondents in this study were
mother ages 20 to 35 years, parity 2-3, no
smoking, no hypertension, no diabetes
mellitus, and the mother was in good health.
The causes of abortion that were not taken
into account in this study were respondents
who had a history of preterm labor.?® In
research conductedShiao et al. (2015) there
was no significant relationship between TSH
and T4 levels with the incidence of abortion.
Samples from this study from 79 respondents
who experienced abortion, with criteria not
having diabetes mellitus, not having
hypertension, abortion causes that were not
taken into account from this study
hypothyroidism  that was  previously
undiagnosed.?°

This research is different result seen in
the studySieiroet al.(2004)there was a
significant relationship between TSH and T4
levels with the incidence of abortion with a
cohort study design, the sample of this study
were 100 pregnant women who were
examined for TSH levels (0.4-3.8 mU / )
and T4 levels (0.8- 2.0 ng / dI) the results of
research from 100 samples of 80 samples
had imminent abortion and the rest were
complete abortion.?* In research
conductedNambiaret al.(2011)there was a
significant relationship between TSH and T4
levels with the incidence of abortion with a
cohort study design, the sample of this study
were 480 pregnant women who were divided
into 7 groups, and 1 group of 272 obtained
TSH levels 0.1-2 pIU / mL and did not have
thyroid autoimmunity disorders, results
obtained 20 samples had imminems abortion,
4 samples experienced infant mortality, 14
samples of preterm birth, and 234 samples of
term aterm.?? The results of Hirsch et al
.(2013) study also found that there was a
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significant relationship between TSH and T4
levels in the incidence of abortion, the
sample in this study was 306 pregnant
women, 205 pregnant women had abortion
of imminem with TSH levels of 0.36-
75.17miU / L.

V.CONCLUSION

The mean serum TSH level was within
the normal range of 2.39 £ 1.59 mIU / I, the
mean serum T4 level was within the normal
range of 8.02 + 1.43 ug / dl. There was no
significant relationship between levels of
thyroid stimulating hormone (TSH) and
Thyroxine (T4) with the incidence of
abortion, with a value of p = 0.079 (p> 0.05)
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