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Review Article

An Update on Etiology and Management

of Recurrent Pregnancy Loss
NAHREEN AKHTAR', MEEM SHAHRIN2, SYEDA SAYEEDA'!, TABASSUM PARVEEN?

Abstract:

Recurrent Pregnancy Loss (RPL) is a complex health challenge with no universally accepted
definition. Incidence of recurrent miscarriage is reported to range from 1% to 3%. The exact
etiology of recurrent pregnancy loss remains questionable; thus, itis considered a polyetiological
and multifactorial condition with many modifiable and non-modifiable factors involved. Known
risk factors for RPL are maternal age, previous pregnancy losses, parental chromosomal
abnormalities, uterine morphological pathologies, endocrine disturbances, antiphospholipid
syndrome (APS), inherited thrombophilia and infectious agents. However, even after thoroughly
evaluating recurrent pregnancy loss etiology and risk factors, up to 75% of cases remain
unexplained. This review aimed to summarize accumulated knowledge on the etiology, risk
factors and management approach to recurrent pregnancy loss.
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Introduction:

The Royal College of Obstetricians and
Gynaecologists defines recurrent miscarriage as three
or more first trimester miscarriages." The American
Society for Reproductive Medicine Practice
Committee defines RPL as two or more miscarriages;
that is pregnancies with the same partner and
documented by ultrasonography or histopathological
examination.?The most recent RPL guideline from
European Society of Human Reproduction and
Embryology (ESHRE) set the definition after a
significant debate. It states that RPL could be
considered after the loss of two or more pregnancies.?

Recurrent pregnancy loss (RPL) occurs in 1-3% of
all couples trying to conceive.*

According to a worldwide estimation, 23 million cases
occur annually.® In low-and middle-income countries,
no conclusive research explains the prevalence of
women with a history of recurrent pregnancy loss
(RPL).5

The problem is underestimated as a simple physical
health issue, which in most cases does not lead to
serious health consequences. However, the

psychological impact of the event is far more serious
than the clinical presentation and subsequent physical
harm.5 7

RPL is one of the challenging scenarios in reproductive
medicine, and it is frustrating for the patients, their
families, and treating physicians.

Methods:

This non-systematic narrative review article searched
articles over last 10 years by using the search
term ‘Etiologies and Management of Recurrent
Pregnancy Loss’ in PubMed and Google Scholar with
the aim to provide a reasonably updated evidence
based approach to etiologies and management of
recurrent pregnancy loss. Only the articles on or after
the year 2006 has been cited. One author prepared
the initial draft, and others contributed intellectually
to make it a final one after several modifications. No
statistical analysis was conducted on the data
included in the original articles, and detailed
numerical presentations were avoided. All types of
articles were included. Before submission, the
draft was thoroughly discussed by the final round of
corrections.
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Pathophysiology

RPL is a multifactorial condition that may be due to
genetic, anatomic, endocrine, antiphospholipid
antibody syndrome, immunologic, and environmental
factors.

FOXD1 mutations play a central role in RPL. FOXD1
is defined as a major molecule involved in embryo
implantation in mice and humans by regulating
endometrial and placental genes. FOXD1 mutations
in human species have been functionally linked to
RPL’s origin. 8

Etiologies

It is considered a polyetiological and multifactorial
condition with many modifiable and non-modifiable
factors involved. Even after thoroughly evaluating
recurrent pregnancy loss etiology and risk factors, up
to 75% of cases remain unexplained.®

Known risk factors for RPL are maternal age, previous
pregnancy losses, parental chromosomal
abnormalities, uterine morphological pathologies,
endocrine disturbances, antiphospholipid syndrome
(APS), inherited thrombophilia and infectious
agents.*?

Maternal Age

Women’s age at conception is reported to serve as
an independent risk factor for miscarriage. ' The risk
was moderately increased (15.8%) for women under
the age of 20, with the absolute lowest risk (9.5%) at
age 27, and then rising nearly linearly after the age of
30 to reach 54% at ages 45 and over.'°
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Figure 1: Risk of miscarriage according to maternal
age. The bars for each point reflect the 95%
confidence intervals.®
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According to the RCOG guideline data, the age-related
risk of pregnancy loss is 13% in d’19 years; 11-12%
in 20-29 years; 15% in 30-34 years; 25% in 35-39
years; 51% in 40—44 years; and 93% in €45 years
age groups. ?

Previous Pregnancy Losses

Controlling for maternal age, the odds ratio for
miscarriage increased from 1.5 after one miscarriage
to 2.2 after two and 4.0 after three. Recurrence risk
has been previously reported, although not with this
precision or to this extent.!

There is evidence that certain other pregnancy
outcomes cluster with the risk of miscarriage,
suggesting that these outcomes might share
underlying causes. Specifically, the risk of miscarriage
was moderately increased among women who had
experienced a stillbirth, preterm delivery, or gestational
diabetes in their previous pregnancy.’0

According to the updated 2022 ESHRE guideline,
women’s age, together with precise and complete
pregnancy history, are important in predicting the live
birth chances in the next pregnancy.? Therefore, the
recent ESHRE recommendations suggest setting up
a prognosis based on the woman’s age, complete
pregnancy history, including a number of previous
pregnancy losses, live births, and their sequence. 3

Parental chromosomal abnormalities

Well-known genetic causes of RPL are gross
chromosomal defects and variations of allelic
expression.'2 The frequency of karyotype abnormality
affects approximately 2-8% of couples with RPL. 13

Uterine morphological pathologies

The contribution of uterine structural anomalies to the
etiology of RPL has been reported in several studies
and found to be present in about 7-28% of women
with RPL compared with 4—7% of women in the general
population. ®

The most common congenital uterine anomalies
include septate uteri, arcuate, and bicorporal uteri. 13
Among patients with congenital uterine defects,
women with a septate uteri have the highest incidence
of recurrent miscarriage—44.3%, patients with
bicornuate uteri—36%, and arcuate uteri—25.7%. 13

Acquired uterine structural defects such as
submucosal uterine leiomyomas, endometrial
synechiae, and polyps interfere with the process of
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implantation and embryo development, thus, may
resultin recurrent miscarriage.'3 4 These conditions
are associated with 6-15% of RPL. 14.15. 16

Endocrine Disorders

It is estimated that approximately 8% to 12% of all
cases of recurrent pregnancy loss (RPL) are caused
by endocrine diseases.!” Indeed, the local hormonal
milieu is crucial in both embryo attachment and early
pregnancy.

Endocrine abnormalities, including thyroid disorders,
luteal phase defects, polycystic ovary syndrome,
prolactin level abnormality and diabetes have to be
evaluated in any case of RPL. Moreover, elevated
androgen levels and some endocrinological aspects of
endometriosis are also factors contributing to RPL. '8

Thyroid disorders: Even though subclinical
hypothyroidism does not increase the risk of RPL, 19
clinically recognizable hypothyroidism cases with
moderate and significant elevated thyroid-stimulating
hormone (TSH) is a well-known risk factor for
miscarriage 7-20-2! and impaired fetal and newborn
development. 21.22

Luteal Phase Deficiency: Since progesterone plays a
major physiologic role in the process of successful
implantation and pregnancy development, 19 23
insufficient progesterone levels (i.e., luteal phase
deficiency) are assumed to be associated with
spontaneous pregnancy loss. 1320, 24

Polycystic Ovarian Syndrome (PCOS) and Obesity:
Polycystic ovarian syndrome (PCOS) is not
considered a predictive factor for RPL.2% However,
obesity itself or related to PCOS increases the risk of
recurrent miscarriage.®

Prolactin Level Abnormality: High prolactin in early
follicular growth may inhibit progesterone secretion,
which results in luteal phase defects. 26 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. 2/

Rate of successful pregnancy is higher in
hyperprolactinemic women with Recurrent
spontaneous abortion (RSA) who are treated with
bromocriptine during randomized control trial. 28

Diabetes Mellitus: The RCOG guideline suggests that
well-controlled diabetes is not a risk factor for recurrent
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miscarriage, while poorly controlled diabetes with high
levels of HbA1c is. 13.15.19

Antiphospholipid Syndrome (APS)

APS is an autoimmune condition featured by
antiphospholipid antibody formation and associated
with thrombotic events and pregnancy complications,
including RPL.° The prevalence of antiphospholipid
antibodies is estimated at 15-20% among women
with RPL,13:19.29.30 while in low-risk women, this
indicator is less than 2% 1° Moreover, in women with
RPL associated with APS, the live birth rate was
reported to be low (10%) if no pharmacological
management was applied. '® The APS causes an
inflammatory response to antiphospholipid antibodies
on vascular endothelium and chorionic/placental cells,
which promotes thrombosis. 1°

Inherited Thrombophilia

Thrombophilia and the predisposition to improper
coagulation can affect chorionic blood flow and cause
vasculopathy leading to pregnancy loss. 31:32:33 The
most prevalent types of thrombophilia associated with
RPL are hereditary (factor V Leiden, genetic
polymorphism of methylenetetrahydrofolate reductase
(MTHFR) enzyme, prothrombin gene mutation, protein
C deficiency, etc.). 1933

Infectious Agents

Certain infections, including Listeria monocytogenes,
Toxoplasma gondii, rubella, herpes simplex virus
(HSV), measles, cytomegalovirus, and
coxsackieviruses, are known or suspected to play a
role in sporadic spontaneous pregnancy loss. 33
However, the role of infectious agents in recurrent loss
is less clear, with a proposed incidence of 0.5%3° to
5%.36

The proposed mechanisms for infectious causes of
pregnancy loss include: (1) direct infection of the
uterus, fetus, or placenta, (2) placental insufficiency,
(3) chronic endometritis or endocervicitis, (4)
amnionitis, or (5) infected intrauterine device. Because
most of these are isolated events, it appears that there
is a limited role for infections as a causative factor in
RPL.34

Other risk factors

Other risk factors for RPL include vitamin D deficiency,
stress, alcohol, smoking, ethnicity, a history of
previous miscarriage and preterm.

98
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Unexplained RPL (URPL)

URPL is considered the diagnosis if a complete
genetic, anatomic, endocrine, and immune evaluation
was performed and returned as normal.3’

Treatment / Management

The treatment of RPL should be directed towards the
underlying treatable cause. Patients and their families
should be informed about the risks, alternatives, and
success rates of each available treatment option.
Treatment success can be increased by providing
emotional support for these anxious couples. There
should be collaborative teamwork and clear
communication between reproductive endocrinologists
and obstetricians whenever possible.

Medical Conditions

Women with thyroid conditions, diabetes, obesity, and
other medical problems should be treated as medically
appropriate. Consultation with an endocrinologist is
also a suitable option for the management of
uncontrolled thyroid conditions and diabetes. Patients
with elevated thyroid peroxidase antibodies are at high
risk for RPL and should be managed appropriately.38

Chromosomal Anomalies

In couples with chromosomal abnormalities, the first
step is a referral to genetic counseling. Couples should
be educated on the potential likelihood of having fetal
chromosomal abnormalities in future pregnancies.
They may choose to proceed with prenatal genetic
testing, such as preimplantation genetic
diagnosis, chorionic villus sampling, or amniocentesis
to identify genetic anomalies in the fetus and decide
about further treatment options. 3°

Although embryos with unbalanced chromosomal
arrangements can theoretically be screened out, PGT
(preimplantation genetic testing) is not routinely
advised since the likelihood of a pregnancy with an
unbalanced karyotype surviving into the second
trimester is low.*0

Uterine Anomalies

There is evidence that hysteroscopic septal division
reduces pregnancy loss rates, resulting in live births.
However, owing to a lack of high-quality evidence of
the efficacy and safety of surgical treatment, this
should only be offered on an individual basis by
experienced specialists. 4’

Immunological
A meta analysis of randomized controlled trials
assessed effects of heparin and/or aspirin on live birth
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rate in women with recurrent pregnancy loss and
antiphospholipid antibodies and concluded that
heparin plus aspirin may increase live birth rate. 42

However, in women with thrombophilias, this treatment
may improve maternal outcomes but does not prevent
RPL. Treatment strategies like aspirin and low
molecular weight heparin (LMWH) are standard
medications in RPL, although only a few placebo-
controlled trials have proven their benefit with respect
to live birth rate. There is emerging evidence that new
treatment options, including drugs like TNF (tumor
necrosis factor-alpha) inhibitors and granulocyte
colony-stimulating factor (G-CSF), might be beneficial
in some cases of RPL. However, more extensive
clinical trials must be completed to further prove or
disprove the benefits of these drugs in the treatment
of patients with RPL.43 Lipid emulsion infusions have
been evaluated in only one RCT that tested whether a
250 mL infusion on the day of oocyte retrieval (with
further infusions if there was a positive pregnancy test)
could increase chemical pregnancy rates in patients
with RPL with elevated peripheral blood NK cells (more
than 12 percent) undergoing IVF. 44 The study
concluded that Intralipid supplementation did not
increase the frequency of chemical pregnancy.
However, findings related to ongoing pregnancy and
live birth should be investigated further. 44

Unexplained RPL

Prednisolone and IVIG are being used in different
countries as a mode of treatment for recurrent
pregnancy loss. A recent meta-analysis for
unexplained RPL found no RCTs involving prednisolone
in treatment for RPL. Two recent meta-analyses of
intravenous immunoglobulin (IVIG) use in patients with
RPL found no evidence of improved live birth rates. 4°

Conclusion:

Recurrent miscarriage is a traumatic life event that
affects women’s physical and psychological health
and social well-being. Grounded on the up-to-date
researches, the following risk factors should be
investigated in patients with RPL: chromosomal
abnormalities, congenital and acquired uterine
pathologies, endocrine disorders, thrombophilia, and
autoimmune diseases.
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