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Hypothyroidism and first-trimester spontaneous miscarriages
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Summary

Objective: To evaluate the association between hypothyroidism and first-trimester spontaneous miscarriages and to explain the mech-
anism. Materials and Methods: Patients admitted between October and May 2011 with threatened miscarriage in the first trimester
were analyzed and levels of progesterone and thyroid hormones as T3, T4, and thyroid-stimulating hormone (TSH) were estimated. Once
hypothyroidism was diagnosed, patients were treated with sodium levothyroxine (LT4) as substitution and outcomes were observed. Re-
sults: Measurement of progesterone was useful for predicting the outcome of threatened miscarriage The results showed that proges-
terone (P) = 14.74 ng/ml is selected as predictive value to judge whether the fetal treatment was successfully or not. When serum P value
is above 14.74ng/ml before treatment, it may favour a miscarriage, if the serum P value is below 14.74 ng/ml, miscarriage is unlikely;
its sensitivity and specificity are high. The risk for miscarriage in patients diagnosed with hypothyroidism in which LT4 substitution was
similar to the level observed in the controls, and P between the two groups had no distinct difference. The mechanism explaining the
risk of miscarriage increased by thyroid disorders remains unclear, which needs advanced research. Conclusion: Screening of thyroid
disorders has important clinical significance in early pregnancy, and substitution of LT4 to those who are in the early pregnancy with

hypothyroidism could reduce the risk of miscarriage.
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Introduction

The incidence of hypothyroidism in women of child
bearing age is approximately 2% to 4% [1,2], which has an
increasing tendency in recent years. The endocrine func-
tion of the thyroid and autoimmune disorders can signifi-
cantly affect the pregnancy itself, leading to adverse
pregnancy outcomes [3,4]. Abortion is one of the early
complications, but the mechanism explaining the risk of
miscarriage increased by thyroid disorders remains unclear.
Most scholars agreed that once hypothyroidism was diag-
nosed, patients should be treated with sodium levothyrox-
ine (LT4) as substitution as soon as possible, as early
diagnosis and treatment can ameliorate pregnancy out-
comes. In this study, thyroid disorders were screened in pa-
tients with threatened miscarriage in the first trimester.
Once hypothyroidism was diagnosed, the patients were
treated with LT4 as substitution, and outcomes were ob-
served. References that pathological mechanisms explain
the risk of miscarriage increased by hypothyroidism were
reviewed at home and abroad.

Materials and Methods

General information

As shown in Table 1, between October, 2010, and March, 2012,
a total of 164 women underwent threatened miscarriage in the first
trimester, during their first diagnosis at maternity clinics in the
Fourth Hospital of Hebei Medical University. The patients were
22-38 years of age and had suppressed menstruation 27-74 days.
One hundred twenty-nine cases voluntarily accepted the thyroid
function tests, had complete follow-up data, had no previous his-
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tory of thyroid disease, had no significant surgical complications,
and with confirmed single birth by B-ultrasound examination,
were divided into two groups according to thyroid function, one
was normal thyroid function group including 70 cases, who were
22-38 years of age, with suppressed menstruation for 29-74 days,
and that were undergoing their first to third pregnancy. The other
was hypothyroidism group including 59 cases, who were 22-30
years of age, with suppressed menstruation from 27-70 days, and
that were undergoing their first to third pregnancy. Due to the fact
that the age distribution of patients was non-normal, the Wilcoxon
test was used for comparison and a p > 0.05 was judged as statis-
tically significant.

Diagnostic criteria

The American Thyroid Association and the reference standard
for diagnosis and treatment of thyroid disease guidelines recom-
mend that the upper limit of serum thyroid stimulating hormone
(TSH), in early pregnancy (less than 12 weeks of pregnancy), is
2.5muU/1[5].

Specimen collection

Serum human chorionic gonadotropin (hCQG), estradiol (E2),
and progesterone (P) were measured in 164 patients, who were
for the first time diagnosed in the present hospital, with threat-
ened miscarriage in the first trimester, and included 129 patients
with serum TSH, free triiodothyronine (T3) and free thyroxine
(T4) monitored at the same time, which were sent to the clinical
laboratory for quantitative analysis.

Therapeutic considerations

Serum hCG, E2 and P were measured in patients with threat-
ened miscarriage, when serum P was above 25 ng/ml, threatened
miscarriage was considered not caused by endocrine factors, and
not treated with drugs. If serum P was between 10 and 30 ng/ml,
progesterone was injected intramuscularly between 20 and 40 mg
once a day, dydrogesterone was taken 10 mg twice a day, serum
P and B-hCG were monitored once a week and B ultrasound was
examined every two weeks. Progesterone was stopped when
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Table 1. — The clinical data between normal group and hypothyroidism group.

Groups N. of cases Age (mean + SD Pregnancies (n.) Suppressed menstruation (days)
Normal group 70 27.66 + 3.40 1-3 29 -74
Hypothyroidism 59 25.66+2.15 1-3 27-70

p > 0.05 has no statistical significance.

serum P was above 30 ng/ml, while dydrogesterone was continue
taken as usual until 12 weeks of pregnancy. When serum P was
below 10 ng/ml, it was considered that there was little significance
for miscarriage, and outcomes were observed. Embryo develop-
ment was observed by B ultrasound examination in all objects on
a periodical inspection.

Therapy for hypothyroidism

In 129 patients, once hypothyroidism (including clinical hy-
pothyroidism and subclinical hypothyroidism) was diagnosed, pa-
tients returned to the Hospital of Endocrinology as soon as
possible and treated with LT4 as substitution, serum TSH, FT3,
and FT4 were monitored every four weeks [6] and the levothy-
roxine dosage was adjusted accordingly.

Statistical methods

SPSS13.0 software was used, means were compared using the
Wilcoxon rank sum test, P values were determined using receiver
operating characteristic curve (ROC curve), the miscarriage rate
between normal thyroid function group and hypothyroidism group
which was treated with LT4 were compared using fourfold tables
of the chi-square test and a p < 0.05 was judged as statistically
significant.

Results

Among 164 cases of threatened miscarriage patients after
treatment, 116 of them were tocolysed successfully, another
48 resulted in inevitable abortion, serum P levels were com-
pared between the two groups and a p <0.01 was judged as
statistically significant (Table 2). Through ROC curve cal-
culations, the group with a higher p value with higher sen-
sitivity and specificity was selected as the predictive value
to judge whether the fetal treatment was successfully or not
in patients with threatened miscarriage, that is 14.74 ng/ml,
with a sensitivity of 87.9% and a specificity of 72.9%.

According to the screening results of thyroid function,
129 patients were divided into two groups, of which 70
cases with normal thyroid function, whose progesterone
levels of M (Q) was 18. 29 (12.28) ng/ml, distributed non-
normal, other 59 hypothyroidism patients that had a nor-
mal P value distribution, whose P values (mean + SD) were
22.18 + 11.795 ng/ml.

P levels of the two groups were compared using the
Wilcoxon rank sum test, the results of p < 0.05 confirmed
that the P levels between the two groups had no distinct dif-
ference.

In the group of 129 cases with threatened miscarriage,
there were 70 cases with normal thyroid function, includ-
ing 59 cases of miscarriage and 46 cases of tocolytic fail-
ure. Among another 24 cases with hypothyroidism given

Table 2. — Comparison of progesterone between miscar-
riage successful group and the inevitable abortion group

Groups N. of cases  Progesterone value

Miscarriage group 116 2434 +9.56

Inevitable abortion group 48 10.95 £6.37

p < 0.01 has statistical significance

Table 3. — Comparison of progesterone levels between

normal thyroid function group and hypothyroid treatment

group.

Groups N. of cases ~ Progesterone level
(mean + SD ng/ml

Normal thyroid function 70 18.29 (12.28)

Hypothyroidism with treatment 59 22.18 £11.795

Table 4. — Comparison of the miscarriage rate between
normal thyroid function group and hypothyroid treatment
group.
Groups miscarriage  Tocolytic failure (n.)
successfully
(cases)
Normal thyroid function 46 24
Hypothyroidism with treatment 46 13

sodium levothyroxine (LT4) substitution, 46 cases had mis-
carriages and 13 cases experienced tocolytic failure.

Fourfold tables of the chi-square test was used with
SPSS13.0 software to carry out the result, that is: x> = 2.349
and p = 0.125, which is considered that the risk for mis-
carriage in patients diagnosed with hypothyroidism which
LT4 substitution was similar to the level observed in the
controls.

Discussion

The cause of threatened miscarriage is very complex, in-
cluding endocrine diseases, autoimmune diseases, genetic
abnormalities, and anatomic abnormalities et al. About 20%
of threatened miscarriage is due to endocrine factors. P dur-
ing pregnancy is very important to maintain normal preg-
nancy, which can affect the permeability of uterine smooth
muscle to reduce the concentration of intracellular potas-
sium, and increase the sodium ion concentration, resulting
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in the relaxation of muscle fibers, the excitability decreas-
ing, while reducing the sensitivity of pregnant uterus to
oxytocin, and uterine contractions, so that zygote can grow
and develop normally in the womb. For some reason, the
low level of serum P values would lead to threatened abor-
tion or miscarriage.

Serum P has been used as key indicators to judge the
threatened abortion prognosis; this study also confirmed
that serum progesterone levels play in a very important role
in predicting threatened abortion pregnancy outcome. In
this study, P value of 14.74 ng/ml was used as the predic-
tive value to judge whether the treatment in patients with
threatened miscarriage was successful or not. When serum
P value was above 14.74 ng/ml before treatment, it may
have led to a miscarriage, if the serum progesterone value
was below 14.74 ng/ml, miscarriage was unlikely and its
sensitivity and specificity was high. Positive treatment can
be given to patients with threatened miscarriage who may
have a good prognosis, those with poor prognosis should be
offered an earlier termination of pregnancy earlier to avoid
the meaningless miscarriage and over-treatment, or missed
abortion caused by excessive miscarriage which may lead
to secondary coagulation disorders, while avoiding the
waste of medical resources and consuming energy and fi-
nancial resources of the patients.

Pregnant women with hypothyroidism can lead to adverse
pregnancy outcomes, such as spontaneous abortion, anemia,
gestational hypertension, placental abruption, postpartum
hemorrhage, preterm birth, low birth weight, neonatal res-
piratory distress syndrome, and fetal death miscarriage is
one of the early complications [7,8]; however, the mecha-
nism explaining the risk of miscarriage increased by thyroid
disorders remains unclear. Currently, there are five hy-
potheses regarding the mechanism of this effect as follow-
ing: The first theory states that the miscarriage risk appears
to be not directly related to thyroid autoimmunity (TAI), but
to immune imbalance [9]. According to the second theory,
the increased risk of miscarriage should be attributed to the
direct action of the thyroid autoantibody on the placenta,
which has been validated in animal models [10-12], but still
needs to be confirmed in human models. The third theory
postulates that the increased risk of miscarriages is a result
of a subtle deficiency in thyroid hormone concentrations
due to a decreased adaptability of the thyroid gland to the in-
creased demands of pregnancy, in the presence of TAI. With
lower thyroid hormone levels and higher maternal TSH lev-
els in pregnancy, the risk of miscarriage is increased. In a
randomized controlled trial [13], the risk for miscarriage in
patients with diagnosed TAI with LT4 substitution was sig-
nificantly lower and similar to the levels observed in the
healthy controls [14]. The fourth theory argued is that thy-
roid autoantibody positive rate is increases when women are
older, since increased age is an independent risk factor for
miscarriage [ 15], and TAI is attributed to the age factor. The
last theory is corpus luteum hypothesis [16] which states

that there are a variety of antibodies in the plasma of TAI
which could inhibit hCG action on its receptors, located in
corpus luteum, by the immune cross-reactivity, this inhibi-
tion could cause luteal phase defect and lead to a decrease
in steroid hormones production, such as P and estrogen, re-
sult in spontaneous miscarriages.

The results of this research support the third theory that
the risk for miscarriage in patients with diagnosed hy-
pothyroidism with LT4 substitution was significantly re-
duced and similar to the level observed in the healthy
controls, and p between the two groups had no distinct dif-
ference, but not yet deny the corpus luteum hypothesis, to
analyze the reasons: (1) the cause of spontaneous abortion
is very complicated, mostly attributed to embryonic chro-
mosomal factors, while the proportion of luteal phase de-
fect caused by endocrine factors which is caused by
hypothyroidism is very small, and could not rule out the in-
terference of other factors; (2) in this study, considering
economic conditions of patients, autoimmune thyroid anti-
body was not routinely estimated in patients who were in
the group, and thyroid antibody was one of the independ-
ent risk factors increasing the abortion rate. The positive
rate level of antibodies also affected the final result [17,18];
(3) the sample size was small and larger-scale clinical stud-
ies should be conducted to confirm the hypothesis.

At present, it has caused a high degree of attention in the
medical profession that pregnant women with hypothy-
roidism lead to adverse pregnancy outcomes for both
mother and child, and the incidence of hypothyroidism has
increased each year, which is reported to be from 2% to 5%
[19,20], and the thyroid antibody-positive rate reported is
approximately 10% -15%. As early as 1999, the American
Association of Clinical Endocrinologists proposed to
screen TSH routinely for pregnant women and all planned
pregnancies. Whether all pregnant women should have
their TSH and thyroid antibody screened, is still contro-
versial. Current evidence-based medicine does not yet sup-
port the screening of all pregnant women for thyroid
function, but recommends to screen TSH in pregnant
women with high risk for thyroid disease, such as the fol-
lowing: (1) hyperthyroidism, hypothyroidism, PPT, or par-
tial hepatectomy, history of thyroid; (2) a family history of
thyroid disease; (3) thyroid nodules; (4) thyroid-associated
antibodies (known) positive; (5) hyperthyroidism or hy-
pothyroidism symptoms or clinical signs, and accompanied
with anemia, high cholesterol and low sodium aciduria; (6)
diabetes type 1; (7) other autoimmune diseases; (8) infertile
women should screen TSH as part of infertility associated
with this; (9) head and neck history of radiation therapy;
(10) miscarriage or preterm birth history [20].

Most scholars agree that patients with clinical or sub-
clinical hypothyroidism once diagnosed should be treated
with LT4 as substitution as early as possible, and variety of
adverse pregnancy outcomes can be prevented and im-
proved. Results of the research confirmed that the risk for
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miscarriage in patients with diagnosed hypothyroidism in
which LT4 substitution was similar to the level observed in
the controls.

In summary, thyroid function screening and treatment has
a very important clinical significance in early pregnancy.
By strengthening thyroid function monitoring in high-risk
patients and mission to get their coordination, early diag-
nosis and treatment would be done to improve the perina-
tal outcomes in both mother and child with hypothyroidism.
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