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Abstract: Recurrent pregnancy loss is a common problem in the reproductive age population of
women. It can be caused by many different conditions. This problem is addressed in international
guidelines that take a slightly different approach to its diagnosis and treatment. The guidelines used
in this review mainly use the guidelines of the Royal College of Obstetricians and Gynaecologists
(RCOG), American Society of Reproductive Medicine (ASRM) and European Society of Human
Reproduction and Embryology (ESHRE). This review shows how much the approach to miscarriages
has changed and how much more needs to be explored and refined. The review also addresses the
topic of unexplained pregnancy loss, which continues to be a challenge for clinicians.
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1. Introduction

Recurrent pregnancy loss (RPL) is a common problem in the reproductive age pop-
ulation of women. It is a challenging clinical issue associated with psychological aspects.
Miscarriages are very difficult for patients, their partners and clinicians. The management
of the problem can be different; it depends on the cause of RPL. This issue was considered
in guidelines published by the Royal College of Obstetricians and Gynaecologists (RCOG)
in 2011 [1], American Society of Reproductive Medicine (ASRM) in 2012 [2] and European
Society of Human Reproduction and Embryology (ESHRE) in 2017 [3,4]. All guidelines
define several causes of recurrent pregnancy loss such as parental genetic disorders, uterine
anatomical malformations, problems with the endocrine system, hemostatic dysfunctions
and others. Many causes of miscarriages are being found, and it can be treated, but still,
about 50% of RPL cases remain unexplained.

2. Materials and Methods

This review was based on available data collected from the PubMed database, Google
Scholar database and many different databases. The research was conducted by looking
through keywords such as: “recurrent pregnancy loss”, “RPL”, “pregnancy”, “live birth”,
“RPL treatment” and “RPL diagnostic”. The materials were collected from November 2022
to May 2023.

This review compares three guidelines (RCOG, ASRM and ESHRE) for recurrent
pregnancy loss. Their methodological similarities and differences are summarized to
compare definitions and clinical recommendations.

3. Definition of Recurrent Pregnancy Loss

A definition of miscarriage presented by the Royal College of Obstetricians and Gy-
naecologists guidelines, which were published in 2011, is a spontaneous loss of pregnancy
in the uterus before the fetus reaches viability. It means that miscarriage happens until
the 24th week of gestation. RCOG, in their Green-top Guideline No. 17, says that RPL is
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a miscarriage of three or more pregnancies. Moreover, the updated guideline states that
miscarriages do not have to be consecutive to be defined as recurrent pregnancy loss. It
affects 1% of couples trying to have a child. It is estimated that 1–2% of pregnancies in
the second trimester of pregnancy will miscarry before the 23rd week and the 6th day of
pregnancy [1,5]. The proposed definition of RPL is based on earlier research from 1990
published in The Lancet, which summarizes the results of epidemiological studies. The
Lancet suggests that data should be collected up to 28 weeks of gestation, but it should also
be possible to assess up to 20–22 weeks or a 500 g fetal weight [6].

In 2012, a publication of the American Society of Reproductive Medicine gave a
definition of RPL as a miscarriage of two or more failed clinical pregnancies. ASRM
estimates that the loss of two pregnancies will happen to 5% of women, and the loss of
three or more pregnancies happens to about 1% [2].

The ESHRE from 2017 defines RPL as two or more pregnancies that do not have to be
consecutive [3,4].

Another aspect of miscarriage that should be considered is how we understand the
definition of pregnancy. ASRM includes in its definition the importance of ultrasounds and
the histological confirmation of pregnancy [2], whereas the RCOG understands pregnancy
from conception, which means that it includes biochemical pregnancy [1]. In ESHRE’s
opinion, pregnancy needs confirmation with the use of serum or urinary chorionic go-
nadothropin, and it does not include ectopic and molar pregnancies [3,4]. It is important to
consider because the risk of losing biochemical pregnancies is higher than that of losing
clinical pregnancies (22% vs. 0.3%) [7]. ESHRE, to provide the definition, used the results of
a study by van den Boogaard et al. in 2013 on whether the pregnancy losses are consecutive
or whether two versus three losses are not associated with the risk of antiphospholipid
syndrome (APS) [8], research by van den Boogaard et al. in 2010 which states that there is
no difference in the possibility of carrier status (of a structural chromosomal abnormality)
between couples who had two or three consecutive pregnancy losses and those who had
two or three non-consecutive losses [9] and the study by Egerup et al. in 2016, which
showed that there is some proof that whether the pregnancy losses are consecutive or not
has an impact on prognosis in unexplained RPL [10].

There are some other definitions of recurrent pregnancy loss. One of them was offered
by the French National College of Obstetricians and Gynecologists (CNGOF) in 2016. The
CNGOF defines RPL as a history of three consecutive (or more) early miscarriages before
the 14th week of gestation [11]. Another definition was accepted by the consensus of
German Society of Gynecology and Obstetrics (DGGG), the Austrian Society of Gynecology
and Obstetrics (ÖGGG) and the Swiss Society of Gynecology and Obstetrics (SGGG). The
DGGG, the ÖGGG and the SGGG adopt the definition presented by the WHO, which
defines recurrent pregnancy loss as three consecutive miscarriages before 20 weeks of
gestation [12].

RPL definitions used in individual guidelines are compared in Table 1 [1,2,4].

Table 1. Definition of RPL and definition of pregnancy in different guidelines [1,2,4].

RCOG (2011) ASRM (2012) ESHRE (2023)

Three or more failed
pregnancies

Do not have to be
consecutive

Two or more failed clinical
pregnancies

Two or more failed
pregnancies

Do not have to be
consecutive

Clinical pregnancy, also
includes biochemical

pregnancy

Ultrasound and
histological confirmation

of pregnancy

Confirmation by serum or urinary
chronic gonadothropin

Do not include ectopic and molar
pregnancies
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4. Epidemiology

According to differences in the definitions of recurrent pregnancy loss, it is difficult to
calculate the frequency of the problem. Miscarriages are a common problem which happen
in one in four pregnancies [13], but RPL frequency is hard to define. It is assumed that
the frequency of RPL occurs in 1–3% [7]. Due to RCOG’s guidelines, the most important
risk factors for RPL are the mother’s age and the number of previous miscarriages. An
advancing mother’s age is associated with quality and a lower number of oocytes. The
research has shown that women aged 12–19 have a 13% risk of miscarriage, those aged
20–24 have an 11% risk, those aged 25–29 have a 12% risk, those aged 30–34 have a 15%
risk, those aged 35–39 have a 25% risk, those aged 40–44 have a 51% risk and those aged
≥45 have a 93% risk. Moreover, an advanced father’s age also gives a higher risk of a
miscarriage. Another issue that is taken into consideration is past reproductive history. The
risk of further miscarriages is higher after each miscarriage, and after the third miscarriage,
it reaches 40%. Also, the prognosis gets worse with the increase in the mother’s age [1].

Determining the epidemiology of RPL is difficult because most studies focus on
spontaneous miscarriage, not RPL.

Couples affected by RPL should receive tailored help. The procedure for diagnosis
and treatment is included in Scheme 1 [4].
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5. Etiology
5.1. Chromosomal Factors

According to studies, we can divide chromosomal causes into parental chromosomal
abnormalities and fetal chromosomal abnormalities [1]. About 50% of chromosomal abnor-
malities are a cause of pregnancy loss. It is said that there are other genetic abnormalities
that are not currently possible to find. Usually, cytogenetic analysis of pregnancy tissue
has to be conducted to identify a possible reason for pregnancy loss and to find out if
there is a need to screen parents for genetic changes in their karyotype. It is important to
identify any numeric chromosome errors. This issue is significant because these are causes
of pregnancy loss that usually occur sporadically and do not have negative effects in further
pregnancies, but if one of the parents has chromosomal aberrations, it is likely to occur
in a future pregnancy [14]. The most common genetic abnormality in couples is balanced
translocation, which can be found in 2–4% of couples with RPL. This cause can be detected
by peripheral karyotyping in parents who are usually asymptomatic. During fertilization,
a normal karyotype or a karyotype with a balanced or unbalanced translocation may be
formed. Usually, pregnancies with unbalanced translocations end with a miscarriage, a
stillbirth or a birth of an alive newborn with congenital defects. Despite the higher risk of
genetic abnormalities in couples with an unbalanced translocation, the majority of them
give birth to healthy children [1].

According to fetal genetic causes of miscarriages, the most common cause is embryonic
aneuploidy, such as trisomy (60%), polyploidy (20%) and monosomy X (20%) [15]. The
risk substantially increases with the mothers’ age. Most cases are de novo errors, so the
risk of another aneuploidy in a further pregnancy is low. Moreover, the higher the number
of pregnancy losses, the lower the possibility of a chromosomal abnormality cause [16].
In cases of seemingly euploid karyotypes, there may be genetic aberrations causing the
loss of pregnancy that are not actually known or routinely checked. In these cases, the
sequencing or analysis of microarrays should be used [14]. Studies conducted in 2020
showed no differences in the frequency of chromosomal aberrations found in the tissues
of miscarriages between those with sporadic miscarriages and those with RPL [17]. In the
future, the genetic analysis of embryonic pregnancy loss may give a chance to identify
genes that play a key role in early human growth or whose lack of function leads to
miscarriage [14].

5.2. Anatomical Factors
5.2.1. Uterine Anomalies

Anatomical anomalies can be a reason for recurrent pregnancy loss. We can divide
anatomical factors into congenital and acquired anomalies. The reported frequency of
uterine anatomical anomalies in RPL populations is 1.8% and 37.6%. Differences in the
percentage depend on the criteria and techniques that are used for diagnostics and also
depend on which of the definitions is taken.

Congenital defects are a consequence of the abnormal progress of the Müllerian duct,
which includes the septate, bicornuate, unicornuate, didelphic and arcuate uterus. They
are reported in up to 10% of patients with recurrent pregnancy loss [18]. A uterus with a
septum is the most common anomaly that causes miscarriage. Studies say that metroplasty
increases the chances of pregnancy; therefore, it is recommended to delete the septum in
patients with RPL [19]. The prevalence of uterine malformations seems to be higher in
patients who miscarry in the second trimester compared with that of patients who suffer
from a first-trimester pregnancy loss. There are reports that female patients with an arcuate
uterus are more likely to lose the pregnancy in the second trimester of pregnancy, just like
how women with a septate uterus are more likely to have a pregnancy loss in the second
trimester [1].

Women who suffer from RPL can also have acquired uterine anomalies. These can
be intrauterine adhesions, endometrial polyps and myomas. Intrauterine adhesions occur
in places where the endometrial basal layer was destroyed; it can happen during uterine
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surgery, curettage, infection and complications in childbirth. Myomas are being classified
by their location in the uterus (submucosal, intramural, subserosal), and it may cause
miscarriages by molecular or mechanical mechanisms [20]. The most common myomas
causing RPL are submucosal myomas; they appear in 4.5% [18]. Uterine polyps can be
found in 2–3% of women who cannot carry a pregnancy to term [21].

5.2.2. Cervical Insufficiency

Cervical weakness is one of the causes of recurrent pregnancy loss, but it is most
common in the second trimester. The diagnosis is made mainly on the basis of a history
of second-trimester pregnancy loss preceded by the spontaneous rupture of amniotic
membranes or cervical dilatation that is painless [1].

In 2020, there was a retrospective cohort study of all pregnancies complicated by a
pregnancy loss between 14 weeks and 21 weeks + 6 days gestation. In this study, the
frequency of miscarriage caused by cervical weakness was 43.4%. RPL occurred in 21.8%
of cases [22].

5.3. Endocrine Factors
5.3.1. Hyperprolactinemia

Prolactin disorders are associated with a higher rate of infertility and miscarriages.
Hyperprolactinemia leads to changes in the hypothalamic–pituitary–ovarian axis, leading
to impaired folliculogenesis and anovulation [2,16].

5.3.2. Thyroid Disorders

Hypothyroidism is known to be one of the causes of recurrent miscarriages [23]. Overt
hypothyroidism is easy to diagnose and treat, but there are contradictions regarding the
relationship between subclinical hypothyroidism and pregnancy loss [16]. In a systematic
review investigating whether subclinical hypothyroidism is associated with recurrent
pregnancy loss, it was concluded that it is inconclusive whether patients with a history of
recurrent pregnancies have a higher incidence of subclinical hypothyroidism than women
not suffering from RPL [24]. However, the lack of clarity seems to be due to newer
guidelines suggesting a new upper limit for the thyroid-stimulating hormone (TSH) of
4.0 mIU/L instead of the previous 2.5 mIU/L [7]. Some studies have shown a connection
between the presence of antithyroid antibodies and recurrent miscarriages in euthyroid
women, but there is still not enough evidence for the routine screening of antithyroid
antibodies in patients with RPL [16,25–27].

There are studies examining the status of thyroid peroxidase antibodies (TPOAb) as
a predictor of giving birth to a live child in patients with unexplained RPL. One study
assessed the positivity of TPOAb, which predicted a reduced live birth rate; however, with
the use of thyroxine, the chance of a live birth increased [28]. However, the T4LIFE study,
which studied euthyroid women with RPL who were TPO-Ab-positive with placebo plus
levothyroxine, did not show a higher live birth rate and therefore did not recommend
levothyroxine in euthyroid women with RPL [29].

5.3.3. Polycystic Ovary Syndrome

Polycystic ovary syndrome (PCOS) has been connected with a higher risk of pregnancy
loss, but the exact mechanism is still unclear. The increased risk of miscarriage in female
patients with PCOS has been recently linked to insulin resistance, hyperinsulinemia and
hyperandrogenaemia [1] or increased plasminogen activator inhibitor-1 activity [16].

5.3.4. Ovarian Reserve

There is still insufficient evidence for a link between the ovarian reserve and recurrent
pregnancy loss.
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In 2020, a study was conducted on the impact of a lower ovarian reserve on RPL.
However, this study suggested that further estimations are essential for any prognostic
value of performing anti-Müllerian hormone or antral follicle counts [30].

A well-established measure of ovarian reserve is the anti-Müllerian hormone (AMH),
which is a homodimeric glycoprotein produced by the granulosa cells of the preantral
and antral follicles. The latest analysis showed a connection between low anti-Müllerian
hormone levels and the risk of pregnancy loss in patients achieving pregnancy using
assisted reproductive technology [31]. However, a study examining the effect of the
hormone on RPL is lacking. Until 2021, research was conducted in Denmark on the effect
of the anti-Müllerian hormone concentration, which is an attractive clinical biomarker that
guides infertility treatment and optimizes ovarian stimulation protocols. A study of a big
number of patients with unexplained RPL showed no connection between AMH levels and
subsequent live births. Therefore, AMH should not be included in the standard screening
of female patients with RPL [32].

5.4. Male Factor

Until recently, recurrent pregnancy loss was thought to be a female-only problem. If a
man was able to fertilize an egg, his sperm were considered as normal, and it was claimed
that the loss of pregnancy was on the woman’s side. In 2014, research was conducted on the
impact of the quality of male sperm, occupational exposure and lifestyles on the occurrence
of RPL [33]. Sperm in men whose partners suffered from RPL had significantly reduced
viability, reduced sperm with a normal morphology, reduced total progressive mobility
and a higher mean percentage of damaged DNA than men whose partners did not suffer
from RPL. In 2020, one study found that a higher sperm DNA fragmentation index (DFI)
was connected with RPL, but there is still not enough evidence [34].

5.5. Immunological Factors
5.5.1. Antiphospholipid Syndrome

Antiphospholipid syndrome (APS) is the most important and curable reason for RPL.
This concerns the association between antiphospholipid antibodies—lupus anticoagulant
(LA), anticardiolipin antibodies (aCL) and anti-B2 lycoprotein-I—and adverse pregnancy
outcomes or vascular thrombosis. About 5 to 20% of patients suffering from RPL have
positive antiphospholipid antibodies [2]. The guidelines for APS diagnostics are presented
in Table 2 [35]. APS can be defined as primary in patients without underlying disease and
secondary when it is associated with other conditions. Antiphospholipid antibodies are also
connected with other obstetrician complications, such as preeclampsia, intrauterine growth
retardation and prematurity. The target of antiphospholipid antibodies is the trophoblast. It
caused an impaired trophoblastic invasion and the faulty secretion of hCG and the growth
factor. It induces syncytiotrophoblast apoptosis and an inflammatory response through
the activation of a complement at the maternal–fetal interface [36]. Antibodies lead to the
formation of abnormal vessels such as spiral arteries [37]. In female patients suffering
from RPL connected with antiphospholipid antibodies, the healthy birth percentage in
pregnancies without pharmacological intervention has been about 10% [1].

One of the histological systematic reviews has shown that it is not clear if thrombosis
is the primary cause of miscarriage during pregnancy in antiphospholipid syndrome. This
study notes that the placenta of female patients with antiphospholipid antibodies usually
shows evidence of intravascular or intervillous blood clots. This evidence indicates that
these antibodies might have an influence on the viability, syncytialization and invasion
of trophoblasts via β2GPI expressed on the surface of them. Moreover, in one study,
inflammation in the maternal decidua and complement deposition in the placentas of
patients who suffer from APS also showed antibodies-induced complement activation and
proinflammatory cytokine production by trophoblasts and the neutrophils and monocytes
surrounding trophoblasts at the mother and fetus connection [38].
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Table 2. International consensus classification criteria for the APS [35].

International Consensus Classification Criteria for the APS
At Least One Clinical and One Laboratory Criterion Must be Present for Defining APS

Clinical criteria

1. Vascular
thrombosis

One or more clinical episodes of an arterial, venous or small vessel
thrombosis, in any tissue or organ.

• Thrombosis must be confirmed by imaging or Doppler studies or
histopathology, with the exception of superficial venous thrombosis.

• For histopathologic confirmation, thrombosis should be without
significant evidence of inflammation in the vessel wall.

2. Obstetric
morbidity

One or more unexplained demise of a morphologically normal fetus at or
beyond 10 weeks of gestation, with a normal fetal morphology
documented by ultrasound or by direct examination, or
One or more premature births of a morphologically normal neonate
before the 34th week of gestation, because of (a) eclampsia or severe
preeclampsia or (b) placental insufficiency, or
Three or more unexplained consecutive miscarriages of <10 weeks of
gestation. Known factors associated with recurrent miscarriage,
including parental genetic, anatomic and endocrinologic factors, should
be ruled out.

Laboratory criteria

1. Anticardiolipin antibodies (IgG and/or IgM) in the blood, present in medium or high titers
(>40 GPL or MPL or >99th percentile), on two or more occasions at least 12 weeks apart, measured
by a standardized ELISA.

2. Anti-β2GP1 antibody of IgG and/or IgM isotypes in the blood (>99th percentile) on two or
more occasions at least 12 weeks apart, measured by a standardized ELISA.

3. Lupus anticoagulant present in plasma, on two or more occasions at least 12 weeks apart,
detected according to the guidelines of the International Society on Thrombosis and Hemostasis.

5.5.2. Inherited Thrombophilia

Thrombophilia is a group of disorders that affect a blood hypercoagulable state and
induce thrombosis, which can be widely found in RPL. Thrombophilia is one of reasons
for RPL, with the supposed mechanism being thrombosis of the uteroplacental circula-
tion. The factors of thrombophilia can be prothrombin gene (PT G20210A) mutation,
protein C and protein S deficiency (PSD), antithrombin III (ATIII) deficiency and methyltet-
rahydrofolate reductase (MTHFR) mutation [39]. The most common is factor V Leiden
mutation (FVL). There is more and more research about thrombophilia, but the connection
between thrombophilia and RPL is still unclear. Originally, the hemostatic system adapting
to a hypercoagulable state in pregnant patients was a means of protection, but hypercoagu-
lation can lead both the mother and child to complications such as pre-eclampsia, placental
abruption, fetal growth restriction and RPL [40].

One of the studies of women with RPL indicates that the mechanism of miscarriages
is thrombosis of the temporal vessels, which impairs the blood supply to the fetus [41,42].

A 2003 meta-analysis of 31 studies found prothrombin gene mutation, V Leiden
mutation and protein S deficiency to be connected with RPL [43]. One early retrospective
work of research found various levels of correlation. However, prospective studies failed to
confirm the association [16,44]. However, a connection between hereditary thrombophilia
and RPL has been suggested [45], but prospective cohort studies that have been recently
conducted have failed to confirm an association [44,46]. The routine testing of female
patients suffering from RPL for inherited thrombophilia is not currently suggested [47].
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5.5.3. Other Immunological Factors

There is unclear evidence to support the hypothesis of human leukocyte antigen
incompatibility in couples who suffer from RPL, a lack of maternal leucocytotoxic antibodies
or a lack of maternal blocking antibodies.

There were studies about natural killer (NK) cells indicating that peripheral blood NK
cells are phenotypically and functionally different from uterine NK cells [48]. Moreover,
there is not enough evidence that changed NK cells are related to recurrent pregnancy loss.
Due to this, the routine investigation of couples with RPL is not recommended. It has been
suggested that uterinal NK cells may have a significant role in trophoblastic invasion and
angiogenesis in addition to being an important component of the local maternal immune
response to pathogens [49]. Attention should be paid to the one big study checking the
connection between uterine NK cell numbers and future pregnancy outcomes, which
reported that raised uterine NK cell numbers in patients with RPL was not connected with
an increased risk of miscarriage [50,51]. In 2021, a study on surface NK cell markers was
conducted to recognize the baseline inflammatory profile in female patients with RPL and
recurrent implantation failure. The study consisted of measuring the expression of surface
markers such as NKp30, TIGIT, NKp46 and DNAM-1 on complete peripheral blood NK
subsets and regulatory and cytotoxic NK cells. It was found that the expression of NKp30
and TIGIT on cytotoxic NKs was significantly higher in women suffering from RPL, which
may indicate their involvement in the process of miscarriage [52].

There is no unequivocal evidence of the impact of antinuclear antibodies (ANA) on
RPL: at the moment, no international guidelines recommend routine ANA testing; only the
latest ESHRE guidelines include testing for explanatory purposes [3,4,53]. There are a few
possible actions in which ANA may play a role in the pathogenesis of RPL:

• reduced oocyte quality and embryo development [54],
• activation of the intraplacental complement cascade [55],
• deposition of immune complexes in placental tissue [55,56],
• activation of plasmacytoid dendritic cells resulting in an increased production of

inflammatory cytokines [57].

International guidelines state that if higher ANA titers are found in RPL couples, the anti-
bodies should be further differentiated to rule out Sjögren’s syndrome or lupus erythematosus.

Recently, the combination of the HLA-DRB1*03 phenotype and plasma mannose-
binding lectin has been shown to predispose to the formation of autoantibodies in women
with RPL. It has been proven that a series of autoantibodies can be detected in women with
RPL and may negatively affect the prognosis of pregnancy. One study showed that patients
with plasma mannose-binding lectin ≤500 µg/L had slightly higher rates of autoantibodies,
especially ANA. The discovery that no HLA-DRB1 allele other than HLA-DRB1*03 seems
to interact with low mannose-binding lectin levels is a new discovery. However, new
independent studies are needed to confirm these associations [58].

In 2021, a study was conducted to determine whether the measurement of various
specific markers of extracellular vesicles in plasma before and during pregnancy can be
used as a predictor of pregnancy loss in female patients with RPL. These vesicles are
involved in many different physiological processes, and their contents reveal the origin
of cellular and pathophysiological states in various conditions [59]. In total, 17 markers
were tested, and 1 marker of extracellular vesicles, CD9, was found to show a significant
increase from pre-pregnancy to 6 weeks of gestation in a group of women with pregnancy
loss. Changes in the remaining 16 markers were insignificant. When used in addition
to intravenous immunoglobulin (IVIG), the results of this research showed an overall
increase in all 17 markers of extracellular vesicles in women with RPL and 15 markers with
a substantial increase. Future larger studies should investigate whether the increase in
CD9-positive electric vesicles characterizes patients with RPL who have miscarried [60].
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5.5.4. HIV

Pregnancy loss connected with human immunodeficiency virus (HIV) infection is
poorly understood, but HIV can be a risk factor. There are several works of research
that have estimated pregnancy loss in patients suffering from HIV in the era of potent
combination antiretroviral therapy. One study hypothesized that maternal HIV infection
leads to an increased risk of pregnancy loss, including both miscarriage and stillbirth.
However, determining the etiology of pregnancy loss in the case of HIV infection is difficult
due to the possibility of the coexistence of genetic abnormalities and coexisting systemic
diseases, such as endocrine, infectious, autoimmune and hematological factors. In HIV-
infected women, pregnancy loss is a known adverse effect associated with an unsuppressed
viral load; the viral load may be a significant determinant of this risk in a dose-dependent
manner [61]. Research conducted in 2015 in the USA showed that a pregnant woman’s
viral load, as measured by plasma HIV RNA, predicted pregnancy loss significantly better
than a lifetime cumulative viral load [62]. Although the etiology of pregnancy loss has
many factors, altered immune activation and prolonged inflammation, which are induced
by HIV infection, are significant by interfering with decidual maintenance and contributing
to placental dysfunction [61].

5.6. Metabolic Factors
5.6.1. Acute Intermittent Porphyria (AIP)

One study showed an association between uncontrolled acute intermittent porphyria
and spontaneous abortion. Acute intermittent porphyria is a rare autosomal dominant
metabolic disease that is caused by a mutation in the gene for the porphobilinogen deami-
nase enzyme in the heme biosynthesis. This mutation causes the increased excretion of the
porphyrin precursors. The attack of disease can be triggered by many different factors such
as drugs, pregnancy, menstruation, hormones, changes in diet, alcohol, infectious diseases
and others. Pregnancy is a significant risk factor for exacerbations in patients with acute
intermittent porphyria. However, the connection between pregnancy and AIP as a cause of
spontaneous pregnancy loss is rare [63,64].

5.6.2. Plasma Mannose-Binding Lectin

Many studies are currently underway to determine whether plasma mannose-binding
lectin levels are related to RPL. Mannose-binding lectin is an important element of the
innate immune system. Low levels of mannose-binding lectin have been connected with
recurrent pregnancy loss, while the association with increased levels has been poorly
checked. A recent study found that the prevalence of low levels of mannose-binding
lectin was significantly higher in women with RPL, while high levels were much less
prevalent. No relationship was discovered between lectin levels and reproductive and
perinatal outcomes before and after pregnancy loss [65].

5.7. Lifestyle

It has been suggested that nicotine addiction has an adverse effect on trophoblastic
function and is associated with an increased risk of intermittent pregnancy loss [66].

A weight/BMI above 25 has also been shown to be connected with a higher risk of
recurrent pregnancy loss in patients who conceive naturally [67].

Still, there are not enough studies to confirm other lifestyle habits as among the reasons
for RPL. Addiction to cocaine use, alcohol abuse (three to five drinks per week) and higher
caffeine consumption (>three cups of coffee) have been associated with a risk of pregnancy
loss [68].

6. Diagnostics

It is possible to find genetic causes of recurrent pregnancy loss due to the analysis of
the pregnancy or fetal tissue. In published studies, different genetic techniques were used,
such as conventional karyotyping, fluorescence in situ hybridization (FISH) and array-
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based comparative hybridization (array-CGH). Analysis by conventional karyotyping is
restricted by the failure of tissue culture and the fact that it does not differentiate maternal
contamination from a normal female fetus [69]. FISH is limited because of the used probes,
which use only some chromosomes. That means it can not detect chromosomal causes of
miscarriage. Array-CGH is actually the most common technique and the most preferred.
This technique checks all chromosomes and avoids limits connected with karyotyping and
FISH [70,71]. New techniques, such as next-generation sequencing (NGS), are still being
researched and may be used in the future [72].

Due to the higher frequency of RPL caused by uterine malformations, there is a need for
uterine imaging [73]. Imaging of uterine defects has many different techniques, each with
different advantages and disadvantages in different types of malformations [74]. Currently,
the gold standard for the diagnosis of uterine defects is hysteroscopy and laparoscopy, due
to its direct visualization. The main imperfection of this technique is the invasive nature of
the procedure [75]. Another diagnostic technique is sonohysterography (SGH), which seems
to be a safe method. It is said to be more informative than hysterosalpingography (HSG)
and ultrasound. SGH has a higher sensitivity and specificity than HSG and diagnostic
hysteroscopy [76]. 3D ultrasound can be used for diagnosis, as it allows for visualization of
the internal and external contours of the uterus, is characterized by high sensitivity and
specificity and is non-invasive [75,77]. Several studies have explored the usefulness of MRI
but have not defined it for detecting uterine abnormalities. MRI allows for the simultaneous
assessment of the uterine cavity and fundus [78]. So far, studies have not recommended
testing in the case of suspected adenomyosis in patients with RPL; however, the latest
update of the ESHRE guidelines recommends that all women undergo a 2D ultrasound to
exclude adenomyosis [4].

One of the key issues in RPL is prolactin, so it is important to get its level checked.
It should be tested in the follicular phase. Studies have found that both elevated and
decreased levels of prolactin can contribute to RPL [79,80].

In women suffering from RPL due to thyroid defects, it is very important to check the
levels of hormones and antibodies such as thyroid peroxidase antibodies (TPO-Ab), thyroid
autoantibodies (TGAb), anti-TSH receptor antibodies (TSHr-Ab), triiodothyronine (T3),
thyroxine (T4) and TSH. The studies should take into account the presence of subclinical
hypothyroidism with a TSH level >2.5 mIU/L and triiodothyronine and thyroxine levels
within normal limits [3,4].

Polycystic ovarian syndrome is connected with insulin resistance, which means that
when this syndrome is suspected, the parameters of insulin metabolism should be tested.
Some studies have assessed several markers such as fasting insulin (FI), fasting glucose
(FG), the fasting-glucose-to-insulin ratio (FG/IF) and insulin resistance (IR). In patients
with suspected PCOS, the HOMA-IR insulin resistance index can also be determined, which
is a quantitative assessment of the contribution of insulin resistance and impaired β-cell
function to fasting hypoglycemia. The HOMA-IR index is significantly higher in patients
with RPL [3,4].

In order to test the ovarian reserve in patients with suspected RPL, the levels of FSH, es-
trogens, inhibin B and anti-Müllerian hormone should be assessed; the examination should
also include ultrasound to assess the antral follicle count and the volume of the ovaries.

Not only are female factors risk factors for recurrent miscarriages. Semen should
also be tested. Sperm should be tested for viability, morphology and total progressive
sperm motility. A risk factor is the higher average percentage of sperm with damaged
DNA. In addition, exposure to harmful factors and the lifestyle of men should be taken
into account [3]. So far, the guidelines have suggested assessing partners’ lifestyle factors
(smoking, alcohol consumption, exercise patterns and body weight). In contrast, the
updated guidelines recommend examining paternal age, smoking, alcohol consumption,
exercise patterns and body weight [4].

Another factor of RPL is acquired thrombophilia—antiphospholipid syndrome (APS).
There are some antibodies associated with thrombosis such as lupus anticoagulant (LA),
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anticardiolipin antibodies (ACA) and β2glicoprotein I antibodies. In diagnostics, the
criteria included in Table 1 should be used. There was a cohort study which reported that
it is justifiable to offer testing for antiphospholipid syndrome to all patients with two or
more miscarriages in the past [8]. For hereditary thrombophilia, women with RPL may be
tested for factor V Leiden mutations, prothrombin mutations, protein C mutations, protein
S mutations and antithrombin deficiency. However, screening for hereditary thrombophilia
is not recommended in women with a history of RPL due to the poor correlation. Testing
may be carried out if there are additional risk factors for hereditary thrombophilia—for
example, a history of thromboembolism or hereditary thrombophilia in a family member.
Due to the changes that occur in the pregnant woman’s body, the proper interpretation of
the results and the diagnosis of hereditary thrombophilia are possible in the case of factor
V Leiden and prothrombin mutations, but it can be problematic in the case of antithrombin,
protein C and protein S. Therefore, it is important that tests lead in this direction after
6 weeks from the loss of pregnancy [81,82].

The diagnosis of RPL should also include testing for immunological factors. Consider-
ing the HLA antigen, testing for HLA allele compatibility between partners to reduce the
likelihood of developing “blocking antibodies” that protect against fetal miscarriage, testing
for the frequency of HLA alleles in women with recurrent miscarriages and testing for
HLA-C and HLA-G alleles should be considered. Studies involving the study of the effects
of anti-HY antibodies, cytokines, antinuclear antibodies, NK cells and other immunoassays
have also been conducted, but there is still insufficient evidence for the usefulness of these
studies [3]. According to the updated ESHRE guidelines, HLA testing in women with RPL
is not recommended in clinical practice. However, the determination of HLA class II in
Scandinavian women with secondary RPL after giving birth to a boy may be considered
for prognostic purposes [4].

If acute intermittent porphyria is suspected, laboratory testing including porphyrin
derivatives and porphobilinogen should be performed. Their increase may suggest the
presence of the disease [63].

Diagnostics of HIV infection, which is one of the factors of miscarriage, include rapid
HIV tests implemented in many institutions [61]. Pregnant patients need to be screened
early in pregnancy. The standard-of-care test for diagnosing HIV in a clinical setting is
the serum test, known as the HIV 4th generation test, which combines antibody (Ab) and
antigen (Ag) tests [83].

7. Treatment
7.1. Chromosomal Factors

Some of methods used in the management of recurrent pregnancy loss caused by
genetic factors are Preimplantation Genetic Diagnosis (PGD) and Preimplantation Genetic
Screening (PGS). There is increasing attention being paid to the possible utility of assisted
reproductive technology (ART) with or without PGD or PGS in the treatment of RPL. Two
related techniques are being used for the genetic analysis of embryos created through ART.
PGD tests are used for specific genetic abnormalities which are known to be heritable
and present in one or both of the parents. PGS uses a more global genetic assessment
of the embryo to detect a wide variety of genetic abnormalities. PGS is more likely to
be used in couples with spontaneous RPL. Both approaches allow for the selection of
embryos that can be transferred, which is based on genetic criteria. Affected embryos
are generally not transferred back into the uterus. PGD is mainly exploited in carrier
couples with no history of infertility or RPL. Its use in RPL couples is mostly limited to
translocation carriers, because most disorders that affect one gene do not result in sporadic
or RPL. PGS involves the analysis of all twenty-three chromosome pairs, with several
molecular techniques used across the years, including FISH, CGH, array CGH (aCGH),
single-nucleotide polymorphism array, quantitative or real-time polymerase chain reaction
and next-generation sequencing, also known as massive parallel sequencing [15,16].
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The finding of an abnormal parental karyotype should persuade a couple to visit a
clinical geneticist. Genetic counseling offers the couple a prognosis for the risk of future
pregnancies complicated with an unbalanced chromosome complement and the opportu-
nity for familial chromosome studies. Preimplantation genetic diagnosis has been suggested
as a treatment method for translocation carriers [1].

ASRM’s guidelines take genetic counseling as the first method of dealing with recur-
rent pregnancy loss. It says that management options include PGD for specific transloca-
tions, with the transfer of unaffected embryos or the use of donor gametes [2].

The ESHRE guidelines identify PGT as the main treatment method. Embryos are
screened for chromosomal abnormalities before implantation. Data from published studies
are limited due to the preimplantation genetic treatment method used, as the vast majority
of cases are carried out using FISH [3,4].

Each of the guidelines state that couples suffering from recurrent pregnancy loss
should be informed that they have a greater (50–74%) chance of having a healthy, viable
child in future pregnancies after natural conception than what is currently achieved with
preimplantation genetic diagnosis/in vitro fertilization (30–35%) [1–4].

7.2. Anatomical Factors
7.2.1. Uterine Anomalies

RCOG guidelines say that there is not enough evidence to evaluate the effect of uterine
septum removal in patients with recurrent pregnancy loss and uterine septum to prevent
miscarriage in the future. Still, there are no published randomized trials assessing the
benefits of the surgical correction of uterine abnormalities on the pregnancy outcome [1].

The treatment of anatomical uterine defects, according to the ASRM guidelines, takes
into account the occurrence of Asherman syndrome/intrauterine synechiae, uterine fibroids
and uterine polyps, which is controversial, and there is no conclusive evidence that surgical
management reduces the risk of miscarriage. According to the absence of randomized
trials, there is general agreement that the surgical correction of significant uterine defects
should be considered. In the case of irreversible anatomical defects of the uterus and RPL,
in vitro fertilization with the transfer of embryos to a properly selected carrier may also be
a clinical consideration [2].

The ESHRE guideline is very extensive about possible treatments for anatomical
defects. In cases of a septate uterus, hysteroscopic metroplasty has become the treatment
of choice. The hysteroscopic treatment of a symptomatic uterus with a septum can be
accomplished by using many different methods, including hysteroscopic scissors and
electrosurgical electrodes fitted through the hysteroscope or resectoscope. There is no
evidence of which method gives better results. For hemi-uteruses, uterine reconstruction
is not possible. But in cases of hemi-uteruses with rudimentary horns and cavities, the
laparoscopic resection of the rudimentary horn should be considered to avoid ectopic
pregnancy in this cavity. In cases of bicornuate uteruses, the method of choice should be
metroplasty (transabdominal or laparoscopically). Overall, there is no strong evidence that
metroplasty in women with RPL and a bicornuate uterus allows for to-term pregnancy and a
live birth. The clinical treatment of women with RPL with endometrial polyps, submucosal
or intramural fibroids is still controversial. There is not enough evidence that polyps
or fibroids are connected with a higher risk of pregnancy loss, and there is not enough
evidence that surgical management reduces the risk. Moreover, hysteroscopic myomectomy
in the treatment of fibroids can be associated with postoperative complications that can
affect future pregnancies, including the formation of intrauterine adhesions and the risk
of uterine rupture during pregnancy. ESHRE states that there is no strong evidence of a
benefit for the surgical resection of intrauterine adhesions for pregnancy outcomes. After
the hysteroscopic resection of intrauterine adhesions in patients with recurrent pregnancy
loss, precautions have to be taken to prevent the recurrence of adhesions [3,4].
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7.2.2. Cervical Insufficiency

In cases of cervical weakness, a method of choice is cervical cerclage. In RCOG’s
guidelines, it is said that cervical cerclage is associated with a high risk of miscarriage, and
it is related to the surgery and the risk of stimulating uterine contractions. That is why it
should be considered only in female patients who are likely to benefit. Transabdominal
cerclage can be recommended as a treatment for second-trimester miscarriage and for the
prevention of early preterm labor in patients with a previous failed transvaginal cerclage
and/or a very short and scarred cervix [1].

ESHRE’s position on RPL states that cervical cerclage has been used in the prevention
of preterm birth in female patients with a second trimester pregnancy loss in the past or
risk factors such as a short cervix revealed at USG. But there was a study conducted by
Cochrane on the topic of using a cervical cerclage for preventing pregnancy loss, which
found not enough evidence that prophylactic cerclage lowers the risk of pregnancy loss or
preterm delivery in females at risk of preterm birth or mid-trimester loss due to cervical
weakness [3,4,84].

7.3. Endocrine Factors

RCOG guidelines state that there is not enough evidence to prove that the treatment
of endocrine disorders results in higher levels of live birth rates [1].

A different position is taken by the ASRM guidelines, which agree that maternal
endocrine disorders like diabetes and thyroid dysfunction should be diagnosed and treated.
It is recommended to check prolactin levels because of their influence on ovulatory dysfunc-
tion. High levels of the prolactin hormone can be associated with RPL through alterations
in the hypothalamic–pituitary–ovarian axis, resulting in impaired folliculogenesis and
oocyte maturation and/or a short luteal phase. The normalization of prolactin levels with
a dopamine agonist, like bromocriptine, improved subsequent pregnancy outcomes in
women with RPL [85]. There were some studies checking the influence of the admin-
istration of progestogen, but to patients with sporadic pregnancy loss, the influence is
ineffective. However, in women with three or more consecutive pregnancy losses imme-
diately preceding their current pregnancy, empiric progestogen administration can be of
some potential benefit [2].

ESHRE addresses the topic of hypothyroidism in women suffering from RPL. Hy-
pothyroidism in pregnant women is connected with adverse pregnancy complications
like a higher risk of premature birth, a low birth weight and miscarriages in the future as
well as detrimental results on fetal neurocognitive development. The European Thyroid
Association Guidelines for the Management of Subclinical Hypothyroidism in Pregnancy
states that pregnant patients should be treated with levothyroxine. Also, the American Thy-
roid Association recommends levothyroxine treatment for pregnant women suffering from
RPL with subclinical hypothyroidism and recommends considering treatment for pregnant
women with TSH concentrations >2.5 mU/L and TPOAb or TSH >10.0 mU/L [3,4].

In cases of women with insulin resistance and PCO syndrome, metformin is a low-risk
and effective oral hypoglycemic agent. In patients with PCOS, metformin significantly
reduces the rate of pregnancy loss. The latest meta-analysis regarding the risks of metformin
during pregnancy concluded that exposure to metformin during the first trimester of
pregnancy does not increase the risk of birth complications [86]. Some proof may support
the use of metformin treatment to increase the live birth rate in female patients with PCO
syndrome, but in the absence of any substantial research on patients with RPL and PCOS,
metformin is not suggested [3,4].

The ESHRE guidelines also give information about the treatment of hyperprolactine-
mia in women with RPL. Prolactin testing is only suggested in patients with RPL if they
have clinical symptoms indicative of hyperprolactinemia. Women with high levels of the
prolactin hormone who require medical management are typically treated with dopamine
agonist therapy like bromocriptine or cabergoline. Some studies state that using bromocrip-



J. Clin. Med. 2023, 12, 4768 14 of 22

tine may be considered in patients with RPL and hyperprolactinemia to increase the live
birth rate [3,4].

7.4. Male Factor and Lifestyle

There is moderate evidence of a connection between sperm DNA quality and preg-
nancy loss. Moreover, the quality of sperm is associated with unhealthy lifestyles and
disease [3].

One of the factors affecting the quality of male sperm is smoking. The connection
between smoking cigarettes and reduced male fertility, heritable genomic damage and
the incidence of childhood neoplasms and the impaired mental health of offspring has
been well discovered. But there is still not enough evidence on whether paternal smoking
discontinuation has a positive effect on RPL [3,4].

Obesity is connected with impaired sperm parameters and sperm DNA damage. But
there is still not enough evidence proving that paternal weight loss has an impact on the
live birth rate or recurrent pregnancy loss [3,4].

Another important factor of the bad quality of sperm is a long list of used medications.
For example, selective serotonin reuptake inhibitors, corticosteroids, antibiotics and anti-
inflammatories may destroy sperm function [3,4].

Diet can also have an influence on the quality of male sperm. A well-balanced diet,
rich in carbohydrates, fiber, vegetable protein and water, is connected with a good quality
of sperm, like good motility, morphology and DNA quality. Restricting the intake of fats,
especially trans-fats, and sugars is also connected with healthy sperm. Natural antioxidants
in the form of vitamins E and C and microelements like selenium, iron and zinc give higher
levels of reactive oxygen species [3,4].

There was a review of 34 research works which reported that men with a bad sperm
quality showed improvement in sperm parameters following antioxidant treatment in
the Cochrane Database in 2014. Despite this, there is still too little evidence for this to be
definitive, and further research is needed [87].

7.5. Immunological Factors
7.5.1. Antiphospholipid Syndrome

Pregnant women with antiphospholipid syndrome should be considered for manage-
ment with low-dose aspirin plus heparin to prevent pregnancy loss in the future. One
meta-analysis demonstrates that the only treatment or treatment combination that leads
to a substantial increase in the live birth rate among patients with APS is aspirin plus
unfractionated heparin. This connection of substances substantially reduces the risk of
pregnancy loss by 54% [88]. Pregnancies complicated with APS treated with aspirin and
heparin remain at a high risk of complications during the whole pregnancy. Although
aspirin connected with heparin treatment substantially increases the live birth rate of pa-
tients with RPL associated with antiphospholipid antibodies, these pregnancies remain at a
high risk of complications during the whole pregnancy, including RPL, pre-eclampsia, fetal
growth restriction and preterm birth. For thrombosis prophylaxis, low-molecular-weight
heparin is better than unfractionated heparin because of a lower risk of osteoporosis and
heparin-induced thrombocytopenia [1–4]. The recommendations of the ESHRE guidelines
note that, for female patients who fulfill the laboratory criteria of APS and have a history
of three or more pregnancy losses, we recommend administration with low-dose aspirin
(75 to 100 mg/day) starting before conception and a prophylactic dose of heparin (UFH or
LMWH) starting at the date of a positive pregnancy test over no treatment [3,4].

In 2019, a study was published on the use of granulocyte colony-stimulating factor
(G-CSF), particularly in the case of a previous pregnancy loss not related to chromosomal
aberrations. This study showed that G-CSF increased the number of regulatory T cells
in RPL patients, as well as the expression of G-CSF and VEGF in villous trophoblasts,
which may indicate its therapeutic efficacy by regulating the maternal immune response,
recruiting regulatory T cells in the decidua and increasing the number of trophoblasts [89].
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Due to the finding of dubious evidence regarding the impact of natural killers and
cytokines on RPL, it is questionable to select woman for specific therapies due to the
presence or absence of specific immunological biomarkers.

Several studies have tested the use of IVIG with various autoantibodies or NK
cell/cytokine aberrations, but these studies were unrepresentative.

The latest ESHRE guidelines state that no immunological biomarker other than high-
titer antiphospholipid antibodies may be used to select couples with RPL for specific
therapy [4].

7.5.2. Inherited Thrombophilia

Guidelines state that there is no strong evidence for evaluating the result of heparin
during pregnancy to prevent a pregnancy loss in patients with recurrent first-trimester
miscarriage connected with inherited thrombophilia. Female patients with known heritable
thrombophilia are at a high risk of venous thromboembolism. There is a prospective
randomized trial which demonstrates the efficiency of the low-molecular-weight heparin–
enoxaparin for the management of females with a history of a single late pregnancy loss
after 10 weeks of gestation who carry the factor V Leiden or prothrombin gene mutation
or have protein S deficiency. However, none of the guidelines do not recommend using
antithrombotic prophylaxis [1,3,4].

7.5.3. Other Immunological Factors

One systematic review showed that the use of many different forms of immunother-
apy, including immunization with paternal cells, third-donor leukocytes, trophoblast
membranes and intravenous immunoglobulins, in patients with unexplained RPL had no
relevant benefit in preventing further miscarriage compared to placebo [90]. In 2010, a
meta-analysis of the effectiveness of IVIG treatment was performed. The study involved
the administration of IVIG and saline under controlled conditions to women with idio-
pathic secondary recurrent pregnancy loss. A total of 82 patients were examined, of whom
47 became pregnant. All pregnancies ended in a live birth. This meta-analysis showed
no benefit of IVIG in the management of RPL. Despite the lack of effectiveness of IVIG in
the treatment of RPL, IVIG susceptibility has been found to significantly increase the live
birth rate after the initiation of therapy before conception and has a borderline significant
therapeutic result in patients with secondary RPL [91]. Recently, a high-quality randomized
trial showed that the intravenous administration of repeated doses of immunoglobulin
(400 mg/kg) for five consecutive days in very early pregnancy to female patients with four
or more RPLs significantly increased the live birth rate [92]. It turns out that the study
is important enough to correct the recommendations and suggest the use of IVIG in the
treatment of women with RPL [4]. However, immunotherapy is costly and potentially
associated with serious side effects, including transfusion reactions, anaphylactic shock and
hepatitis [93]. There is no published information on the use of anti-TNF drugs to improve
pregnancy outcomes in women with RPL. Treatment with IVIG has also been suggested for
unexplained pregnancy loss. However, some studies and meta-analyses have concluded
that intravenous immunoglobulin therapy has low effectiveness in primary RPL and is
therefore not recommended [1–4].

7.5.4. HIV

Antiretroviral therapy (ART) is used in HIV-infected women. The provision of ART to
women before and during pregnancy and breastfeeding prevents mother-to-child transmis-
sion and improves the health and survival of women, which itself benefits the health of
their newborns [94,95]. Pregnancy became the first circumstance in which management
used as prevention was applied programmatically, after the publication of the results of
randomized clinical trials. Without any maternal antiretroviral therapy, about 15–30%
of formula-fed children and up to 45% of those who are breastfed will become infected
with HIV [96]. WHO guidelines regarding HIV infection currently suggest a fixed-dose
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combination of tenofovir disoproxil fumarate with either lamivudine or emtricitabine plus
the non-nucleoside reverse transcriptase inhibitor (NNRTI) efavirenz as a first-line treat-
ment [94,95]. Nowadays, a lot of pregnant patients with HIV in developed countries receive
ART at the time of conception; guidelines advise patients to review their ART regimens, but
it is generally suggested that pregnant patients should continue their previous treatment if
there are no tolerance issues and viral loads are lowering [96].

7.6. Metabolic Factors
Acute Intermittent Porphyria

Spontaneous abortions are most likely caused by uncontrolled AIP. Attacks appear
mostly during the first trimester of pregnancy. There is only limited research supporting
the use of hemin during pregnancy. An acute attack during pregnancy seems not to have
a detrimental effect on the child. It is said that women suffering from acute intermittent
porphyria are related to higher rates of morbidity and complications during pregnancy, but
accurate monitoring throughout the porphyric pregnancy could ensure a good outcome.
Still, there is no consistent guidance available for pregnancy. Experts maintain that asymp-
tomatic patients suffering from AIP should start with pregnancy without any restriction. In
women with symptoms, it is recommended to avoid getting pregnant after 1 year from the
last attack. The prevention of pregnancy loss in patients with AIP is still controversial and
should be further investigated [63].

8. Unexplained Pregnancy Loss

Patients with unexplained RPL have a good prognosis for future pregnancies without
medication if they are provided with supportive care in a dedicated early pregnancy
assessment unit. A significant proportion of RPL cases remain unexplained despite a
detailed examination. These patients may be informed that the prognosis for a successful
live birth in the future with supportive care is only in the region of 75%. One of methods
used in unexplained pregnancy loss is aspirin alone or in combination with heparin [1,2].

9. Perspectives in the Diagnosis and Treatment of Recurrent Pregnancy Loss

So far, some problems have been solved; factors such as uterine anomalies, cervical
insufficiency and endocrine factors have already been extensively studied, and we know
their treatment methods, but many issues still remain to be explored.

Low-molecular-weight heparin is currently being trialed in women with RPL and
hereditary thrombophilia. This is a study called ALIFE2. The aim of the ALIFE2 study is to
evaluate the efficiency of low-molecular-weight heparin (LMWH) in female patients with
hereditary thrombophilia and RPL, with live delivery as the primary outcome. The study
population is pregnant women with less than 7 weeks of gestation, confirmed inherited
thrombophilia and a history of two or more pregnancy losses or intrauterine fetal deaths
or both. The results of the ALIFE2 study will clarify the need for screening for inherited
thrombophilia in patients with RPL. The efficiency of LMWH in patients with RPL and
hereditary thrombophilia has never been tested in a randomized controlled trial. Thus, if
the results of the ALIFE2 study show that LMWH increases the likelihood of live birth in
women with RPL and inherited thrombophilia, screening for inherited thrombophilia in
this setting can be warranted. On the other hand, unless evidence of a benefit is discovered,
the use of LMWH will not be warranted, and screening for hereditary thrombophilia will
not be recommended. This will reduce the cost of inappropriate screening and reduce
the anticoagulant burden for pregnant women. This study brings hope both to patients
struggling with thrombophilia and RPL and to clinicians [97].

Recently, considerable attention has been given to tacrolimus in the treatment of re-
productive failures such as unexplained infertility, repeated implantation failure and RPL.
Tacrolimus is an antibiotic from the macrolide group—a calcineurin inhibitor that is being
used as an immunosuppressant in organ transplantation and in patients with autoimmune
diseases such as rheumatoid arthritis, lupus nephritis and refractory ulcerative colitis. The
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enhanced immune response from T-helper cells is considered the main therapeutic aim for
tacrolimus in female patients with reproductive disorders related to maternal and fetal im-
mune abnormalities [98]. In 2015, it was reported for the first time that immunosuppressive
treatment with tacrolimus improved pregnancy and embryo implantation rates in patients.
In 2017, a successful pregnancy was also reported in a patient treated with tacrolimus who
had a history of twelve consecutive pregnancy losses despite prior treatment with low-dose
aspirin, unfractionated heparin, prednisolone and intravenous immunoglobulin [99]. Given
the favorable outcomes and safety during pregnancy, tacrolimus is a promising therapeutic
option for managing reproductive failure associated with maternal–fetal immune abnor-
malities. There is currently no consensus on the management of tacrolimus before and
during pregnancy [98]. The possibility of using tacrolimus in the treatment of RPL still
needs more research.

Many studies have been conducted on the relationship between celiac disease (CD) and
RPL. The presence of clinical symptoms during pregnancy and the postpartum period, such
as iron deficiency anemia, some episodes of diarrhea and mouth ulcers, should alert the
physician to consider celiac disease. During pregnancy, this disease can cause an increased
deficiency of folic acid in the blood, vitamin B12 and subsequent nutritional disorders [100].
There are conflicting data regarding the association of CD with RPL. One study compared
serum celiac markers in women with and without RPL. Maternal lots were analyzed for
immunoglobulin A (IgA) and immunoglobulin G (IgG) tissue transglutaminase antibodies
and endomyse (EM) antibodies. These studies were conducted on a large group of women
of similar ages, races, ethnicities and BMI scores. The percentage of female patients with
antibodies indicative of CD was similar in female patients with RPL and in female patients
with uncomplicated live births [101]. In 2019, the issue of CD and RPL was addressed again.
It was re-established that the results show no substantial dissimilarity in the incidence of
CD autoantibodies when comparing RPL women with controls [102]. However, a recent
study from Italy that re-examined the association of celiac disease with RPL indicates
that patients with RPL have an almost sixfold increased risk of CD impact compared to
the rest of the population. Human leukocyte antigen (HLA) DQ2/DQ8 haplotypes are
major determinants of genetic susceptibility to celiac disease. The study observed a higher
incidence of HLA-DQ2/DQ8 positivity in females with idiopathic RPL compared to the
general population. The authors of this study suggest that HLA-DQ2/DQ8 positivity, in the
presence of exogenous stimuli, can promote deleterious inflammation in the early stages
of pregnancy and thus increase the likelihood of pregnancy loss [103]. In conclusion, it is
recommended to raise awareness among the medical population for celiac disease research;
studies should be carried out on larger groups of patients to enable a new rational approach
to diagnosis and personalized medicine.

Clinical trials on RPL are still being conducted. Currently, the use of hydroxychloro-
quine, which has anticoagulant, vasoprotective, immunomodulatory, glucose tolerance-
improving, lipid-lowering and anti-infective properties, is being tested. This study may
establish support for a new treatment option for unexplained RPL [104].

Another study is underway on the female reproductive tract microbiome, which can re-
flect women’s reproductive health and can be related to pregnancy outcomes. Disturbances
in this microbiome can be connected with adverse reproductive outcomes. Researchers
hypothesize that the composition of the endometrial and vaginal microbiome in female
patients with a history of RPL is different compared to that of normal fertile women [105].

In the future, these studies may allow for determining new diagnostic paths and
therapeutic options in the treatment of RPL.

However, cases of unexplained RPL remain a major problem of RPL. Therefore, further
research is needed to identify additional risk factors that may contribute.

There is also a growing interest in personalized medicine, consisting in developing a
personalized approach to the treatment and diagnosis of RPL. This involves tailoring inter-
ventions based on individual patient characteristics such as genetic profiles and immune
system status.
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Another problem concerning patients with RPL is the psychological aspect. Therefore,
more research is needed to explore effective psychological support and counseling strategies
for those experiencing RPL.

10. Conclusions

Recurrent pregnancy loss is a challenging problem which frequently appears in the
OB-GYN’s office. It causes psychological stress in patients, their partners and clinicians.
Couples suffering from RPL want to be aware of the reason for their pregnancy losses. The
evaluation and management of RPL should be based on the reason for the loss. Realistic
expectations for successful pregnancy in the future should be based on the maternal age,
the number of prior losses and the results of the evaluation. Finally, awareness of the cause
of pregnancy loss can have a great psychological and emotional relief, as couples frequently
put the responsibility for the loss on themselves, when this is rarely the case.

Still, there is not enough evidence on the diagnostics and treatment of this issue. The
criteria for referral to RPL services vary, partly due to the lack of consensus on the definition
of RPL between different guidelines. Also, controversies exist regarding recommendations
for investigations and the treatment of RPL. A huge majority of patients are going to give
birth to a healthy live child in the next pregnancy. However, individualized approaches
should be created to recognize and correct any modifiable risk factors, as well as to offer
adequate psychological support to couples suffering from RPL. As before, more randomized
trials on RPL and possible treatments should be conducted.
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