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Objetive: to discuss recurrent pregnancy loss (RPL) causes and shed light on the current evidence in the management of each one.
Methods: A comprehensive and non-systematic search of the theme was carried out through online databases (PubMed and Cochrane

"o, "o,

database), using the terms “recurrent pregnancy loss”, “treatment”, “genetic or chromosomal abnormalities”, “uterine factor”, “uterine

septum”, “fibroid”, “myoma”, “cerclage”, “endocrine causes”, “polycystic ovary syndrome”, “thyroid”, “hypothyroidism”, “hyperprolactnemia”,

"o nou

“antiphospholipid syndrome”, “hereditary thrombophilia”, “inherited trombophilia”, “obesity”, “lifestyle”, “unexplained miscarriages”,
“progestogens”, “vaginal progesterone”, “assisted reproductive technologies”, “in vitro fertilization”, preimplantation genetic screening”,
“obstetric complications” and variants as keywords. Results: Couples with structural chromosomal rearrangements should be advised
of the good reproductive prognosis after natural conception, so that in vitro fertilization plus preimplantation genetic diagnosis should
not be offered as first-line treatment for them. Treatment of women with subclinical hypothyroidism may reduce the risk of miscarriage.
Bromocriptine treatment can be considered in women with hyperprolactinemia. There is insufficient evidence to recommend metformin
supplementation in pregnancy to prevent pregnancy loss in women with glucose metabolism defect. Treatment of Antiphospholipid
Syndrome with low-dose aspirin started preconceptionally and heparin started after the first positive pregnancy test is recommended.
The evidence to recommend the use of progesterone to improve live birth rate in women with RPL and luteal phase insufficiency is
insufficient. Conclusion: The treatment for RPL should be directed to the cause of the miscarriages. Since the outcomes for most
couples with unexplained RPL are favorable without treatment, therapy interventions that have not been proven are not recommended.

Keywords: Abortion. Abortion habitual. Thrombophilia. Obesity. Clinical protocols.

Recurrent pregnancy loss (RPL) is a clinical condition that affects around 3% of the couples trying to conceive when
considering at least two losses and about 1% when above three losses." It is classically defined as three or more consecutive
miscarriages before 20 weeks of gestation.? The latest definition comprehends both spontaneous pregnancies and
those after assisted reproductive technologies (ART), excluding molar and ectopic pregnancies, as well as implantation
failures.? Due to the similar prevalence of changes found in patients with two or more miscarriages, testing for evidence-
based factors it has been suggested after the second loss.*

The RPL has been associated with genetic or chromosomal abnormalities in the couple, or in the embryo; maternal
thrombophilia; uterine structural abnormalities; maternal immune diseases; endocrine disorders; and environmental
factors.>” About 50% of women will have no identifiable abnormalities with the current investigative protocols.® Nevertheless,
by associating the analysis of miscarriage tissue with the evaluation of 24-chromosome pairs by microarray combined with
the standart American Society for Reproductive Medicine (ASRM) evaluation for recurrent miscarriage, a definite cause
was identified in over 90% of cases.? The incidence of aneuploidy in the genetic evaluation of products of conception
(POC) does not rule out the presence of other associated pathologies.”?
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Factors that influence future successful pregnancy involve: maternal age, number of previous losses, and genetic evaluation
of POC.™'%"" The risk of aneuploidy increases directly with increasing the maternal age, with a risk of miscarriage more
than 75% in patients over 45 years."'® Increasing maternal age is a risk factor for sporadic losses, just as for repeated
losses.” Despite that risk, the chance of an euploid miscarriage grows with the number of previous losses, whereas the
occurrence of aneuploidy remains constant.?

Most therapeutic recommendations in RPL are based in clinical experience and observational studies. There are few
prospective and randomized studies. The therapeutic interventions are determined by the cause. However, there is no
treatment proven effective on patients with losses without apparent cause. Table 1 summarizes the key therapeutic
interventions proposed by the main international entities.'>">

The purpose of this review is to discuss RPL causes and shed light on the current evidence in the management of
each one, reviewing the therapeutic options and their gestational impacts assessed throughout different systematic
reviews and meta-analyses.

Table 1- Therapeutic interventions for recurrent pregnancy loss according to different guidelines'>

Genetic factors

Antiphospholipid syndrome

Anatomic factors

Inherited Thrombophilia

Hormonal and metabolic
factors

Hypothyreoidism

Glucose Metabolism Defects

Hyperprolactinemia

Luteal phase defect

Psychological factors

Lifestyle modifications

Unexplained loss

ESHRE(2017)

Genetic counseling;
Limited evidence for PGT

Low dose aspirin (75-100
mg/day) before conception
+ unfractionated heparin
or LMWH after positive
pregnancy test

Insufficient evidence on
benefit from surgery

Unfractionated heparin
or LMWH not empirically
recommended

levothyroxine

Metformin not recommended

Dopamine agonists

Progesterone not
recommended
Supportive care

Quit smoking; normal
body weight; limit alcohol
consumption; healthy diet;

normal exercise pattern

Empirical treatments not
recommended

ASRM(2013)

Genetic counseling; consider
IVF + PGT, amniocentesis and
chorionic villus biopsy

Low dose aspirin before
conception + unfractionated
heparin or LMWH

Consider uterine septum
resection

Unfractionated heparin

or LMWH not empirically
recommended unless
personal or family history of
thromboembolism

levothyroxine

Metformin

Dopamine agonists

Progesterone can be
beneficial

Supportive care

Quit smoking; normal
body weight; limit alcohol
consumption; limit caffeine
consumption

Empirical treatments not
recommended

RCGO(2011)

Genetic counseling; IVF + PGT

optional

Low dose aspirin + heparin

Insufficient evidence on
benefit of uterine septum
resection

Insufficient evidence to
recommend the use of
heparin

levothyroxine

Insufficient evidence for
metformin recommendation

Insufficient evidence for
recommendation

Insufficient evidence to
recommend progesterone or
hCG

Supportive care

ASRM: American Society for Reproductive Medicine; ESHRE: European Society of Human Reproduction and Embriology; RCGO: Royal College of
Obstetricians and Gynaecologists; IVF: in-vitro fertilization; PGT: Preimplantation genetic testing; LMWH: Low molecular weight heparin; hCG: human

Chorionic Gonadotropin
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A comprehensive and non-systematic search of the theme was carried out through online databases (PubMed and
Cochrane database), using the terms recurrent pregnancy loss, treatment, genetic or chromosomal abnormalities, uterine
factor, uterine septum, septate uterus, fibroid, myoma, cerclage, endocrine causes, polycystic ovary syndrome, thyroid,
hypothyroidism, hyperprolactnemia, antiphospholipid syndrome, hereditary thrombophilia, inherited trombophilia,
obesity, lifestyle, unexplained miscarriages, progestogens, vaginal progesterone, assisted reproductive technologies, in
vitro fertilization, preimplantation genetic screening, obstetric complications and variants as keywords. Approximately
200 articles had the title and abstract readed by authors. The selection criteria were: articles in English, articles published
in the last five years, articles that adressed the treatment of causal factors in recurrent pregnacy loss, with preference
for randomized controlled trials, meta-analyses, systematic review and review articles. Clinical protocols from the main
internacional societies of Reproductive Medicine were also selected. After a complete reading of the selected articles,
articles of interest cited in their references were also used.

To facilitate the discussion, the authors chose to categorize the results into sections: genetic or chromosomal
abnormalities, uterine abnormalities, polycystic ovary syndrome, thyroid disorders, hyperprolactnemia, antiphospholipid
syndrome, hereditary thrombophilia, obesity and lifestyle, unexplained miscarriages, assisted reproductive technologies
and obstetric complications.

Genetic or chromosomal abnormalities

Around 12% of couples may exhibit structural rearrangements of their chromosomes, with only 40% of these being
identified by the traditional karyotypes.'®

Although carriers of the chromosome alterations may undergo in-vitro fertilization (IVF) plus preimplantation genetic
diagnosis (PGD) as a way of reducing the miscarriage rates and increase the live birth rates, recent studies reveal no
differences of the live birth rate when compared to the natural conception.”'® Couples with structural chromosomal
rearrangements should be advised of the good reproductive prognosis after natural conception, so that IVF plus PGD
should not be offered as first-line treatment for them.®

The ESHRE and others entities recommend that all couples with results of an abnormal foetal or parental karyotype
should receive genetic counselling.'*'> Furthermore, the limited evidence for preimplantation genetic testing in couples
with RPL shows no clear benefit of treatment.’

Uterine abnormalities

The prevalence of anatomical uterine abnormalities in women with RPL varies between 15% and 42% in different
studies.” The structural uterine anomalies may be divided in congenital and acquired. The congenital anomaly more
often associated with repeated losses is the uterine septum.?® The acquired anomalies include polyps, uterine myomas
and intrauterine adhesions."

In patients with RPL and structural uterine malformations, repair of normal anatomy appears to improve gestational
prognosis. The hysteroscopic resection of uterine septum and submucosal leiomyomas, when indicated, should be
performed.?’

Retrospective studies reported reduced abortion rates and increased live birth rates in patients who underwent
hysteroscopic metroplasty compared to untreated patients.?? Recentely, a meta-analysis involving seven observational
studies found that surgical removal of the septum was associated with a low rate of miscarriage (OR 0.25, 95% ClI
0.07-0.88), yet there was no difference regarding the live birth rate (OR 1.92, 95% Cl 0.37-9.99).22 The TRUST trial, a
multicentre randomized controlled trial published in 2021, also measured the effect of surgical resection of the septum
for pregnancy outcomes in women with septate uterus. Eighty patients were randomized to undergo surgical septum
resection (n=40), or expectant management (n=40). The live birth rate was 31% in the septum resection group versus
35% in the expectant management group (RR 0.88, 95% Cl| 0.47-1.65). There was no difference in live birth rates, the
primary outcome of the trial. The results could lead to changes in the septate uterine standard treatment.?* The surgery
is not recommended in other uterine malformations, like bicornuate and didelphic uterus.™

Thus, in relation to uterine malformation, the ESHRE points out that whether hysteroscopic septum resection has
beneficial effects, this should be evaluated in the context of surgical trials in women with RPL and septate uterus.
Metroplasty is not recommended for bicorporeal uterus with normal cervix and RPL. Uterine reconstruction is not
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recommended for hemiuterus and RPL. There is insufficient evidence in favour of metroplasty in women with bicorporeal
uterus and double cervix and RPL."

While there is a recommendation to remove the submucosal myomas and those that distort the endometrial cavity (types
0-2 according to The International Federation of Gynecology and Obstetrics/FIGO) by the ASRM, the same recommendation
is not supported by the European Society for Human Reproduction and Embryology (ESHRE).'4151924

Regardless of the association between myomas and miscarriages, there is no solid evidence that myomectomy in RPL
patients improves pregnancy prognosis.?* A retrospective study by Saravelos et al. examined the impact of different
types of fibroids on the pregnancy outcome of women with RPL and investigated to what extent resection of fibroids
distorting the uterine cavity affects the outcome of a future pregnancy. It was demonstrated that the miscarriage rates
decreased from 21.7% to 0%, while the live birth rate increased from 23.3% to 52% in women with intracavitary distortion
and undergoing myomectomy. However, since there was no control group and considering the good outcomes achieved
without intervention, it is not possible to know if the surgeries were responsible for these results.?> The removal procedure
for intramural myomas and those that do not distort the uterine cavity is not indicated.?* The ESHRE guideline also
points out that there is insufficient evidence supporting hysteroscopic removal of submucosal fibroids in women with
RPL, and surgical removal of intramural fibroids is not recommended in these women.'

The prevalence of endometrial polyps in RPL patients is from 1.6% to 6%, still there is no clear evidence of their
association with repeated losses. The prevalence of intrauterine adhesions varies from 1.3% to 9.6% in these patients.
The data is insufficient to support the benefits of the removal of polyps and intrauterine adhesions for pregnancy
outcome.’ Given that most surgeons opt to remove anomalies distorting the uterine cavity, due to their possible
interference in the embryo implantation, the realization of randomized clinical trials become more difficult.?® Both the
removal of endometrial polyps and intrauterine adhesions should be performed by hysteroscopic.'

A meta-analysis by Alfirevic et al. assessed the performance of cerclage to prevent preterm birth in singleton pregnancies
women with a history of prior losses, ultrasound finding of short cervix or physical exam recommendation. Patients
who underwent cerclage presented a reduced risk of perinatal death when compared to those with no cerclage, even
though the confidence interval (Cl) crossed the line of no effect (RR 0.82, 95% Cl 0.65-1.04). Moreover, patients with
cerclage were less likely to have a preterm birth when compared to the control groups (RR 0.88, 95% CI 0.69-0.95).
It remains unanswered if the cerclage was more effective than the alternative treatments (progesterone and pessary).?’

The ESHRE recommends women with a history of second-trimester pregnancy losses and suspected cervical weakness
should be offered serial cervical sonographic surveillance. In women with a singleton pregnancy and a history of recurrent
second-trimester pregnancy loss attributable to cervical weakness, a cerclage could be considered.™

Polycystic ovary syndrome

Although Polycystic Ovary Syndrome (PCOS) is associated with an increase number of miscarriages, probably due to
hyperinsulinemia and the hyperandrogenism, there is no clear evidence that this condition is associated with RPL.% The
PCOS incidence appears to be the same in patients with or without history of recurrent losses.?

To elucidate the possible effect of pregestacional metformin use in patients with PCOS and the risk of miscarriage,
seventeen randomized controlled trials were included in a sistematic review and meta-analysis. The results did not show
any benefit of pregestational metformin use, combined with other drugs or not, on the abortion risk in PCOS patients
(OR 0.89, 95% Cl 0.65-1.21; p = .452).%°

Concluding, there is insufficient evidence to recommend metformin supplementation in pregnancy to prevent pregnancy
loss in women with RPL and glucose metabolism defect.™

Thyroid disorders

The treatment of patients with hypothyroidism or hyperthyroidism during pregnancy is undoubted.’ Otherwise, subclinical
hyperthyroidism (SCH) and euthyroid women with high levels of thyroid antibodies treatment is not recommended
since there is no evidence of enhanced obstetric outcomes. Seeing that high-quality studies are lacking in literature,
the treatment of women with subclinical hypothyroidism is still controversial.”*** The absence of sufficient evidence
that subclinical hypothyroidism, defined as serum thyroid stimulating hormone (TSH) levels above 2.5 mlU/ml and free
thyroxine level within the reference range, is a predisposing factor to miscarriage in patients with RPL or that thyroxine
use in these women improves pregnancy outcomes.”='

A systematic review and meta-analysis found that levothyroxine did not improve the subsequent live birth rate in
women with subclinical hypothyroidism with or without thyroid antibodies. There was a statistically significant association
between RPL and thyroid autoimmunity (OR 1.94, 95% Cl 1.43-2.64), however there was no benefit from administering
levotyroxine in euthyroid patients with thyroid autoimmunity.3
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A recent cohort study involving 1,418 pregnancies evaluated the prevalence of subclinical hypothyroidism in 1,014 patients
with a history of two or more miscarriages and their gestational outcomes. The prevalence of subclinical hypothyroidism
in these patients was 14.4% (146/1014). Delivery rates were 75% (33/44) in the tyroxine group, 68.6% (72/105) in the
untreated subclinical hypothyroid group, and 70.1% (606/865) in the euthyroid group. After excluding miscarriages with
karyotype abnormalities, biochemical pregnancies and ectopic pregnancies, the live birth rate was 89.2% (33/37), 90.0%
(72/80) and 91.1% (606/665), respectively. There was no statistically significant difference in birth rates between these
3 groups. In conclusion, levothyroxine did not improve live birth rates in RPL patients with subclinical hypothyroidism.
Treatment of subclinical hypothyroidism with TSH levels between 2.5-10.0 mUI/I may have no benefit in increasing live
birth rates.??

Now, the cohort study by van Dijk et al.? evaluated if the subclinical hypothyroidism was associated with the decrease
of live birth rates in women with RPL. Women with RPL and normal thyroid function were the control group. A number of
848 women were assessed: 96% had euthyroidism, 2.4% had subclinical hypothyroidism and 1.2% had hypothyroidism.
The live birth rate was 45% in women with subclinical hypothyroidism versus 52% in euthyroid women (OR 0.69, Cl 95%
0.28-1.71).

In relation to tyroid disease, the ESHRE states that evidence is limited regarding treatment effect of levothyroxine for
women with subclinical hypothyroidism and RPL. Treatment of women with SCH may reduce the risk of miscarriage,
but the potential benefit of treatment should be balanced against the risks. The evidence to support treatment with
levothyroxine in euthyroid women with thyroid antibodies and RPL is insufficient.’

Hyperprolactinemia

A small randomized clinical trial measured the use of bromocriptine in patients with RPL and symptomatic or occult
hyperprolactinemia. Forty-six patients who had between 2 to 4 miscarriages were included in the analysis. Bromocriptine
was administered in doses of 2.5-5.0 mg/day depending on individual response, starting before pregnancy and continued
until the end of the 9th week of gestation. The patients in the bromocriptine group were allowed to become pregnant
as soon as their serum prolactin levels normalized. The percentage of successful pregnancies was higher in the group
of patients treated with bromocriptine than in those not treated (85.7% versus 52.4%, p <.05). The serum bromocriptine
level during early pregnancy (5-10 weeks’ gestation) was significantly higher in patients who miscarried (31.8-55.3 ng/
ml) than in patients who had a successful pregnancy (4.6 -15.5 ng/ml. p < .01 or p <.05).%

A 2016 meta-analysis evaluating the use of dopamine agonists to prevent miscarriage in women with idiopathic
hyperprolactinemia and recurrent miscarriage found only 2 studies for evaluation, with only the study cited above
being included.* Larger studies are therefore needed to assess the benefit of dopamine agonists in patients with RPL
and idiopathic hyperprolactinemia.

So, bromocriptine treatment can be considered in women with RPL and hyperprolactinemia to increase live birth rate.’

Antiphospholipid Syndrome (APS)

Treatment of APS with low-dose aspirin started preconceptionally and low molecular weight (LMWH) or unfractionated
heparin (UFH) started after the first positive pregnancy test is recommended by several international entities.”>' The
criteria for APS¥ are described in Table 2.

A meta-analysis compared the use of aspirin alone with LMWH plus aspirin and with unfractionated heparin plus
aspirin. The use of aspirin alone was related to lower live birth rates when compared to the use of LMWH plus aspirin
(OR=0.37; 95%Crl, 0.17-0.71). The use of unfractionated heparin plus aspirin also had high live birth rates when compared
to the use of aspirin alone (OR=2.63; 85% Crl, 1.04-5.39). Treatment with LMWH plus aspirin or unfractionated heparin
plus aspirin did not differ. Unfractionated heparin plus aspirin improved the birth weight of newborns compared to the
use of LMWH plus aspirin. There was no statistically significant difference in gestational age at delivery, rates of preterm
delivery, vaginal delivery, cesarean delivery, or restricted intrauterine growth (IUGR) between these 2 associations.*

Another recent meta-analysis evaluated the use of aspirin or heparin or both in improving gestational outcomes in
patients with persistent levels of antiphospholipid antibodies (anticardiolipin, lupus anticoagulant or anti-p2-glycoprotein-|
antibodies) and RPL. The authors concluded that the combination of heparin plus aspirin may increase the birth rate
(RR 1.27, 95% Cl 1.09-1.49) when compared to aspirin alone.*

The ESHRE guideline suggests administration with low dose aspirin (75-100 mg/day), starting before conception, and
a prophylactic dose heparin (UFH or LMWH) starting at date of a positive pregnancy test, for these women.'
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Table 2: Sapporo classification criteria for Antiphospholipid Syndrome - International Consensus®’

Confirmed diagnosis: 1 clinical criteria + 1 laboratory criteria

Clinical criteria:
1. Vascular thrombosis

One or more unexplained deaths of a morphologically normal fetus after the 10th week of

2. Pregnancy morbidity gestation

One or more premature births of a morphologically normal newborn before 34 weeks’
gestation, because of severe preeclampsia or eclampsia or placental insufficiency

Three or more miscarriages before 10 weeks of gestation after excluding maternal and
paternal morphological and hormonal alterations

Laboratorial criteria:
1. Presence of lupus anticoagulant in plasma on 2 occasions, at least 12 weeks apart

2. Presence of IgG and IgM anticardiolipin antibody in plasma in medium or high titers on two or more occasions, at least 12
weeks apart

3. Presence of IgG or IgM anti-B2-glycoprotein-l antibody in plasma serum at medium or high titers on two or more occasions, at
least 12 weeks apart

Hereditary thrombophilia

Women carrying factor V Leiden mutation (OR 2.44, 95% Cl 1.96-3.03), prothrombin gene mutation (OR 2.08, 95% Cl 1.61-
2.68) and protein S deficiency (OR 3.45, 95% ClI 1.15-10.35) had high risk of RPL in a meta-analysis and systematic review.

There are insufficient data to support the use of thromboprophylaxis to reduce miscarriage in patients with RPL.
The use of LMWH to improve the live birth rates in pregnant women with hereditary thrombophilia was assessed in a
systematic review by Tan et al.*! Despite the favorable outcomes for the LMWH treatment in these patients (RR 2.40,
95% Cl 0.73-7.83), there was no statistically significant difference (p=0.15).

Maternal risk of thromboembolic events should determine the indication for thromboprophylaxis in pregnancy in
women with inherited thrombophilia.*

According to the ESHRE, antithrombotic prophylaxis for women with hereditary thrombophilia and a history of RPL
should only be used in the context of research, or if indicated for venous thromboembolism (VTE) prevention.'™

Obesity and lifestyle

Obesity is evidently associated with the increase risk of RPL in two meta-analyses.*#4 A systematic review and meta-
analysis analyzed the effects of lifestyles on RPL. Body mass index (BMI), tobacco, alcohol and caffeine intake were
evaluated. BMI > 25 was clearly associated with the risk of RPL, but larger studies are needed to assess the effect of
alcohol, cigarettes and caffeine.*?

Couples with RPL should be informed that smoking, alcohol use, obesity and excessive physical activity can have a
negative impact on the pregnancy outcome, and it is recommended that smoking cessation and alcohol consumption,
maintenance of body weight within the normal range and normal practice of physical exercise before pregnancy.'*'

Unexplained miscarriages

Progesterone is essential to establishment and maintenance of pregnancy, and some researchers hypothesize that
its deficiency would be cause some miscarriages. The use of progestogens has been attemped for more than 70 years
with the aim of preventing new abortions in women with unexplained RPL.4>4¢

Two recent meta-analyses who evaluated the use of progestogens in patients with unexplained RPL concluded that
there may be some benefit in the routine administration of synthetic progestogens in this group of women, culminating
in lower miscarriage rates and higher live birth rates. However, in these meta-analyses, the types (natural or synthetic),
doses and route of administration (oral, vaginal or intramuscular) of the progestins varied, as well as the time of initiation
and duration of the intervention.*4

The treatment with micronized vaginal progesterone (Utrogestan®) in women with RPL was evaluated in the study
PROMISE (PROgesterone in recurrent MIScarriagE). Women with idiopathic RPL were randomized to receive 400 mg
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of micronized vaginal progesterone twice daily or placebo, started with a positive pregnancy test and maintained until
12 weeks gestation. The total live birth rate was 65.8% (262 of 398 women) in the progesterone group and 63.3% (271 of
428 women) in the placebo group (RR 1.04, Cl 95% -4.0-9.0). There was also no statistically significant difference between
the groups in the rates of clinical pregnancy, miscarriage, ectopic pregnancy, stillbirth, neonatal outcomes, mean age
at abortion and preterm birth.*

The PRISM (PRogesterone In Spontaneous Miscarriage) randomized clinical trial evaluated the use of micronized
vaginal progesterone in patients with vaginal bleeding in the first 12 weeks of pregnancy. Progesterone was maintained
until 16 weeks of gestation. The live birth rate was 75% (1513/2025 patients) in the progesterone group and 72%
(1459/2013 patients) in the placebo group (RR 1.09, 95% Cl 1.0-1.07; p=0.08). When the groups were subdivided by number
of previous miscarriages, the group that had 3 or more previous miscarriages benefited from the use of progesterone
(72% in the progesterone group vs. 57% in the placebo group; RR 1.28, 95% Cl 1.08-1.51; p = 0.004).>°

A critical evaluation of these two large clinical trials (PROMISE and PRISM) concluded that the effectiveness of micronized
vaginal progesterone in preventing new miscarriages in women with idiopathic RPL increases with the number of previous
miscarriages. For the subgroup with a history of 1 or more previous miscarriages and pregnancy bleeding, the live birth
rate was 75% (619/914) with progesterone versus 70% (619/886) with placebo (5% difference; RR 1.09, 95% Cl 1.03-1.15;
p=0.003). The benefit was greatest in the subgroup of women with 3 or more previous losses and current bleeding; the
live birth rate was 72% (98/137) with progesterone versus 57% (85/148) with placebo (15% difference; RR 1.28, Cl 95%,
1.08-1.51; p=0.004). The outcomes from these clinical trials should not be generalized to other progestogens, such as
dydrogesterone or 17-hydroxyprogesterone. The study does not suggest any benefits of progesterone in women with
bleeding and no history of a previous loss.”’

A meta-analysis by Devall et al. evaluated the effectiviness and safety profile for the different progestogen treatments
for threatened and recurrent miscarriage. In patients with RPL, the result of a single trial (826 women) evaluating the
use of vaginal micronized progesterone versus placebo showed no effect on the live birth rates (RR 1.04, Cl 95% 0.95-
1.15). The evidence for dydrogestone compared with placebo for women with RPL is very low and its benefits remain
unclear. The authors conclude that there is little or no difference in the use of progestogens in the live birth rate for
women with threatened miscarriage or RPL. However, vaginal micronized progesterone could increase the live birth rate
in women with threatened miscarriage and history of one or more previous abortions. No other type of progestogens
has been effective in treating these patients.>

The ESHRE guideline states that the evidence to recommend the use of progesterone to improve live birth rate in
women with RPL and luteal phase insufficiency is insufficient.’

RPL and the Assisted Reproductive Technologies

When a clear etiology in RPL is not identified, some couples and doctors start considering the ART as an option to
reduce the time to pregnancy, increase pregnancy chances and improve embryonic quality.>

Mean time to conception and delivery in women with unexplained RPL was assessed in a prospective cohort study:
56% after 6 months, 74% after 12 months and 86% after 24 months, with a total live birth rate of 65%. Of these, 13%
got pregnant after ART, whereas the others conceived spontaneously. The only factor associated with the increased
time for a live birth was the number of previous losses (OR 0.83, 95% Cl 0.74-0.94).>*

A retrospective cohort study compared the time to the next pregnancy in women with unexplained RPL who conceived
naturally to those who underwent any infertility treatment. For patients who became pregnant spontaneously, 88% of
pregnancies occurred within the first 6 months, with a mean time of 2 (1-10) months. Patients who underwent intrauterine
insemination (IUl), IVF and pre-implantation genetic screening (PGS) conceived at a mean time of 3 (1-9), 4 (1-12) and
5 (2-10) months, respectively. A statistically significant difference (p<0.01) was observed in these patients regarding the
increased time to the next pregnancy. There was no difference as to the miscarriage rates between the two groups
(18% in the spontaneous pregnancy group versus 16% in the ART group without PGS; p=0.76).%

Another retrospective study compared the pregnancy outcomes in patients who underwent PGS to those with expectant
management (spontaneous attempt to conceive) for a period of 6 months. The median time to pregnancy was of
6.5 months in the PGS group versus 3 months in the expectant management group. The author concluded that PGS
should not be offered to couples with an urgency to conceive.*®

Obstetric complications

A prospective cohort study evaluated pregnancy complications in women with RPL. There were a total of 1092 women
divided between women with RPL (431) and control group (661). Women with pregnancy loss history had a higher
rate of complications (53.6%) than healthy women without RPL (20.9%) (OR= 4.37; 95% Cl 3.345-5,714; p < 0.0001).
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The prevalence of the following complications is observed: abortion, cervical insufficiency, genetic alterations, fetal
anomalies, oligohydramnios, polyhydramnios, restricted intrauterine growth, gestational diabetes, pre-eclampsia, placenta
previa, placental abruption, liver disorders related to pregnancy, premature rupture of membranes. The risk was also
higher in those patients with multiple gestations. Women with 3 losses were at greater risk of complications than women
with 2 losses (OR = 1,269; Cl 1,112-2,386, p < 0.02). There was no difference according to the type of loss (explained or
unexplained). Women with RPL had an increased risk of not having a live birth when compared to the control group
(OR=5.77, Cl 3.359-9,933, p<0.0001). In this work, the increase in the number of previous abortions was related to a
reduction in pregnancy rates and an increase in pregnancy complications. When patients were stratified according to
the causes of RPL, an increased risk of preeclampsia and placental abruption was observed in women with unexplained
loss. Women with secondary loss had a higher risk of gestational diabetes mellitus, probably due to greater exposure
to the diabetogenic effect of previous pregnancies.®’

The treatment for RPL should be directed to the cause of the miscarriages. Since the outcomes for most couples with
unexplained RPL are favorable without treatment, therapy interventions that have not been proven are not recommended,
especially the expensive and invasive ones. The explanation and emotional support are two of the main factors to
treatment success.
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