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Endocrine dysfunction and recurrent spontaneous 
abortion: An overview
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Abstract

Miscarriage is the spontaneous loss of a fetus before it is viable, occurring at a rate of 15–20%. Recurrent spontaneous abortion (RSA) 
or habitual miscarriage is defined as repeated occurrence of 3 or more miscarriages before 20th week of gestation accounting for 
the most common complication of early pregnancy in humans. Various etiological factors responsible for recurrent miscarriage are 
anatomical, genetical, endocrinological, immunological, and infectious. The endocrinological abnormalities may be polycystic ovarian 
syndrome, hyperprolactinemia, luteal phase defect, thyroid dysfunction, diabetes, or hyperandrogenism contributing to recurrent 
pregnancy loss. In the present article, the role of endocrinological disorders in patients with RSA has been reviewed. The article search 
was done using electronic databases, Google scholarly articles, and PubMed based on different key words. We have further combined 
the searches and made grouping as per various endocrine abnormalities, which might be responsible to cause spontaneous loss of fetus.
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Introduction

Miscarriage or spontaneous abortion is defined as expulsion 
or extraction of the embryo or fetus weighing <500 g, which 
is equivalent to approximately 20–22  weeks of gestation. 
It is the most common complication of early pregnancy.[1] 
Recurrent spontaneous abortion (RSA) or habitual abortion 
means three or more clinically recognized pregnancy loses 
before 20th week of gestational age affecting about 2–4% of 
reproductive age couples.[2] A pregnancy loss that occurs 
after a positive human chorionic gonadotropin (hCG) or a 
raised serum β‑hCG, but before ultrasound or histological 
verification is defined as a biochemical loss occurring before 

6 weeks of gestation, whereas the clinical miscarriage is 
the loss of positive ultrasound examination or histological 
evidence for intrauterine pregnancy.[3] The rate of pregnancy 
loss among clinically diagnosed pregnancies is 8–15%. The 
80% of miscarriages occur before 12 weeks of gestation, 
with miscarriage rates decreasing sharply after the first 
trimester.[4]

RSA is a multifactorial disorder resulting from genetic 
factors, anatomic factors, autoimmune disorders, endocrine 
dysfunction, thrombophilia, life style factors, and maternal 
infections. However, the underlying cause remains 
undetermined in up to 50% of cases.[5,6]

The endocrinology of human pregnancy involves endocrine 
and metabolic changes that result from physiological 
alterations at the boundary between mother and fetus; which 
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results in growth and development of the fetus.[7] Although vast 
majority of pregnant women have no preexisting endocrine 
abnormalities, a small percentage of women (8–12%)[8] may 
develop endocrine alterations that could potentially lead to 
sporadic or recurrent miscarriage.[9]

Literature search was performed using electronic databases, 
Google scholarly articles, and PubMed (1990–2013). We have 
included all studies in English found in literature focusing on 
endocrine abnormalities and its association with spontaneous 
abortion and RSA. We have used different key words such as 
endocrine abnormalities, polycystic ovary disease, obesity, 
hyperinsulinemia, hyperandrogenism, thyroid dysfunction, 
hyperprolactinemia, luteal phase defect, and these words were 
combined with spontaneous abortion, miscarriage, recurrent 
miscarriage, or RSA to generate a set of results. These search 
results were combined to generate most relevant results for 
critical appraisal.

The major endocrinal causes of recurrent abortions are 
polycystic ovarian syndrome (PCOS), obesity, hyperinsulinemia, 
and insulin resistance (IR) among others [Table 1].

Polycystic Ovarian Syndrome

PCOS is the most common cause of anovulatory infertility 
in the developed countries[10] and most commonly 
identified abnormality among women with recurrent 
miscarriage.[11] Spontaneous loss of fetus occurs in 40% 
women with PCOS[12] and the underlying cause may 
include obesity, hyperinsulinemia, IR, hyperandrogenemia, 
hyperhomocysteinemia, high levels of plasminogen activator 
inhibitor‑1 factor, poor endometrial receptivity, and elevated 
levels of luteinizing hormone (LH).[13]

Obesity

Obesity is believed to act on female reproductive function 
through hyperinsulinemia and on the production of androgen. 
Maternal obesity has been reported as an independent risk 

factor for miscarriage,[14] leading to sudden and unexplained 
intrauterine death[15] with increased risk in PCOS women 
receiving infertility treatment.[16] IR may play a key role in 
explaining the association among obesity, PCOS, and recurrent 
miscarriages.[17]

Hyperinsulinemia and Insulin 
Resistance

Pregestational diabetes, including Type 1 and Type 2 diabetes, 
complicate up to 1% of all pregnancies.[18] It increases the 
risk of spontaneous abortion, preterm labor, hypertensive 
disorders, and operative deliveries.[19] The main underlying 
cause is lethal embryonic malformations, the prevalence of 
which increases in the case of poorly controlled diabetes 
during the periconceptional period.[20]

Women with idiopathic RSA have high fasting insulin and IR.[21] 
IR is known to play a critical role in the ovarian androgen 
excess and might promote miscarriage by increasing circulating 
testosterone concentration, hyperhomocysteinemia, and the 
increased risk of PCOS.[22] Hyperhomocysteinemia interferes 
with endometrial blood flow and vascular integrity[23] resulting 
in increased oxidative stress in vascular endothelium and so 
early pregnancy loss.[24] The well‑controlled diabetes mellitus 
is not a risk factor for RSA and attention should first be given 
to optimal metabolic control of diabetic women during the 
preconceptional period.[25] Treatment of PCOS patients with 
metformin decreases IR, thus helps in improving ovulation 
cycles and therefore conception rates in infertile women.[26] 
Metformin is also helpful in reducing the risk of miscarriage in 
women with a history of RSA and abnormal results of glucose 
tolerance test.[27] Whether metformin is helpful in reducing the 
risk of miscarriage in PCOS women is yet unclear.

Hypersecretion of Luteinizing 
Hormone

It has been reported that hypersecretion of basal LH with or 
without polycystic ovaries is a risk factor for miscarriage.[12] 
Raised follicular phase serum LH levels increase the risk of 
miscarriage following either spontaneous conception[28] or 
assisted conception.[29] Elevated urinary LH excretion has 
been reported in 57% of women with recurrent miscarriage.[11] 
Deleterious effects of high LH can be reversed by LH suppression 
using gonadotropin‑releasing hormone analogs.[30]

Hyperandrogenism

Elevated androgens levels are associated with the retardation 
of endometrial development in luteal phase.[31] An elevated 
free androgen index (FAI) appears to be a prognostic factor 

Table 1: Major endocrinal causes of recurrent spontaneous 
abortions

Polycystic ovarian syndrome
Obesity
Hyperinsulinemia and insulin resistance
Hypersecretion of luteinizing hormones
Hyperandrogenism
Hyperprolactinemia
Luteal phase defect
Hyperthyroidism and hypothyroidism
Thyroid autoimmunity
Low serum human chorionic gonadotropin levels
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for miscarriage in women with earlier miscarriage and risk 
increases significantly  (FAI  >5) during follicular phase,[32] 
indicating the sensitivity of assessment in this phase.[33]

Hyperprolactinemia

Prolactin is essential for female reproduction and commonly 
measured in women with RSA, as elevated prolactin levels 
are associated with ovulatory dysfunction. Past in vitro studies 
have shown that prolactin plays a critical role in corpus luteum 
maintenance and progesterone production in rodents, but not 
in humans.[34] Moreover, progesterone secretion by cultured 
granulose cells obtained from human ovarian follicles is almost 
completely inhibited by high prolactin concentrations (100 ng/ml), 
but not by lower concentrations (10–20 ng/ml). These observations 
suggest that high prolactin in early follicular growth may 
inhibit progesterone secretion, which results in luteal phase 
defects.[35] Some recent researches on rodents have revealed 
that prolactin receptors are involved not only in generating, 
but also in maintaining pregnancy. It has been reported that 
hyperprolactinemia may occur in a transient manner, around the 
preovulatory phase. A rise of 200% greater than mid follicular 
baseline levels at the time of peak follicular maturity indicated 
transient hyperprolactinemia, associated with unexplained 
infertility and repeated miscarriages.[36] On the other hand, one 
study revealed that lower basal serum prolactin concentration is 
associated with an increased risk of miscarriage in a subsequent 
pregnancy in women with unexplained recurrent miscarriage.[37] 
Rate of successful pregnancy is higher in hyperprolactinemic 
women with RSA who are treated with bromocriptine during 
randomized control trial (4.6–15.5 ng/ml, P < 0.01 or P < 0.05).[38]

Luteal Phase Defect

Decreased levels of progesterone are found in women 
with recurrent pregnancy loss.[39] Progesterone production 
triggers morphological and physiological changes in the 
endometrium creating a suitable environment for the embryo 
during the implantation window.[40] Progesterone also helps 
in maintaining early pregnancy. It affects proliferation and 
differentiation of stromal cells, augments uterine receptivity 
through the modulation of locally acting growth factors, and 
regulation of cytokine production in maternal fetal interface. 
Studies on humans and animals suggest that progesterone 
maintains pregnancy by down regulation of Th1 cytokines 
and stimulation of Th2 cytokines as Th2 cytokines favor 
normal pregnancy, while excess of Th1 cytokines leads to 
termination of pregnancy. In the presence of progesterone, 
lymphocytes of pregnant women release a 35 kDa protein 
known as progesterone‑induced blocking factor, which in 
turn alters the profile of cytokine secretion of activated 
lymphocytes and shift the balance toward Th2 dominance.[41,42] 

All these changes fail to occur if progesterone production 
is lower than the normal minimum. In early pregnancy, the 
corpus luteum continuously produces progesterone until the 
luteal placental shift. Luteal phase defect is originally thought 
to derive from inadequate production of progesterone by 
the corpus luteum and subsequent inadequate endometrial 
maturation to allow proper placentation. Abnormalities of the 
luteal phase defect have been historically reported to occur in 
up to 35% of women with recurrent pregnancy loss.[9] Serum 
progesterone levels >10 ng/ml in the mid luteal phase are 
rarely associated with an abnormal luteal phase, whereas the 
levels below 12 ng/ml have been associated with an increased 
risk of miscarriage.[43]

Thyroid Dysfunction

Thyroid hormones are vital for the development of the 
brain both during fetal and early postnatal life. Impaired 
maternal thyroid hormone availability may induce irreversible 
brain damage with consequent neurological abnormalities.[44] 
Thyroid hormones also have an impact on oocytes at the level 
of the granulosa and luteal cells that interfere with normal 
ovulation.[45]

Hyperthyroidism

It occurs in approximately 0.1–0.4% of pregnancies.[46] Pregnant 
women with untreated excess hyperthyroidism are at an 
increased risk for spontaneous miscarriage, congestive heart 
failure, thyroid storm, preterm delivery, preeclampsia, fetal 
growth restriction, and increased perinatal morbidity or 
mortality.[47] Improved pregnancy outcome has been reported 
in patients who are treated for overt Graves’ hyperthyroidism. 
However, hyperthyroidism has not commonly been reported 
as an independent cause of RSA, although one study found 
that excess exogenous thyroid hormone is associated with 
an elevated rate of fetal loss.[48]

Hypothyroidism

In contrast to hyperthyroidism, hypothyroidism is common 
in pregnancy. It is more prevalent (7%) during pregnancy and 
there is a statistical significant relationship of hypothyroidism 
with recurrent pregnancy loss in < 20 weeks of gestation.[49] 
The most prevalent cause of hypothyroidism in pregnant 
women, affecting approximately 0.5% of patients is chronic 
autoimmune thyroiditis. The TSH levels above 6  mIU/ml 
are significantly associated with higher frequency of still 
birth[50] and risk increases by 15% for each 1  mIU/ml 
elevation.[51] Other causes include endemic iodine deficiency, 
prior radioactive iodine therapy, and thyroidectomy. Untreated 
hypothyroidism in pregnancy is associated with an increased 
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risk for adverse pregnancy complications, detrimental effects 
on fetal neurocognitive development, and decreased fertility.[52] 
Both overt hypothyroidism and subclinical thyroid dysfunction 
can have adverse effects on fetal and maternal outcome, but 
in women with subclinical hypothyroidism, gestational age is 
low at the time of abortion.[53]

Thyroid Autoimmunity

Autoimmune thyroid disease is the most frequent cause 
of hypothyroidism in women of reproductive age, with an 
overall prevalence of 10–15%.[54] There has been found 
an association between thyroid autoimmunity  (TA) and 
recurrent abortions, as women with TA has higher prevalence 
of recurrent miscarriage.[55] Therefore, it has been suggested 
that thyroid auto antibodies may be employed as a marker 
for at‑risk pregnancies.[56] TA has a positive association 
with preterm delivery and neonatal respiratory distress 
syndrome in euthyroid women.[57] Although the mechanism 
is not completely understood, it is postulated that TA results 
in early pregnancy loss because of activation of immune 
system[58] or act as an infertility factor and results in delayed 
conception.[59]

Low Serum Human Chorionic 
Gonadotropin Levels

hCG is a glycoprotein produced primarily by placenta 
and peaks at the end of the first trimester of pregnancy. 
hCG can stimulate the thyroid gland by binding with 
thyrotropin (TSH) receptor of the thyroid cell membrane 
during pregnancy due to its structural similarity to TSH,[60] 
resulting in increased secretion of T4 and T3 and partial 
suppression of serum TSH.[61] The higher serum hCG 
concentration is seen in multiple gestation pregnancies 
and associated with an even greater decrease in TSH. hCG 
levels are used as a marker for miscarriage; women with 
low hCG levels are at much higher risk of child loss. On 
contrary, one study reported that there is no correlation 
between TSH and hCG levels.[62]

Conclusion

Factors responsible for recurrent pregnancy loss are multiple, 
and endocrine dysfunction is one of them. Altered endocrine 
profile results in loss of pregnancy, especially in the early stages 
of gestation. There is need of the hour that women expecting 
a pregnancy must be screened to assess the endocrine profile 
even before conception to avoid loss of otherwise wanted 
pregnancy and to improve the health and social well‑being 
of the females.
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