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Guidelines for the investigation and management of recurrent pregnancy loss (RPL) 

have been developed in Europe, USA and UK, but there is currently no Australasian 

guideline. The Australasian Certificate of Reproductive Endocrinology and Infertility 

Consensus Expert Panel on Trial Evidence group has prepared a two- part guide-

line to provide guidance on the management of RPL. In Part I chromosomal, ana-

tomical, and endocrine factors are outlined along with relevant recommendations 

for clinical management, levels of evidence and grades of consensus. In Part II 

thrombophilia, autoimmune factors, infective, inflammatory, and endometrial 

causes, environmental and lifestyle factors, male factor and unexplained causes 

will be outlined.
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INTRODUCTION

Pregnancy loss is defined as the spontaneous loss of pregnancy before 
the fetus reaches viability.1 It has been estimated that between 12% to 
15% of clinically recognised pregnancies result in spontaneous loss.2 
However, the rate of subclinical pregnancy loss is much greater.2,3

The most recent international ‘consensus’ on the definition of 
recurrent pregnancy loss (RPL) is two or more pregnancy losses 
prior to 24 weeks gestation with the same partner.4,5 Due to the 
changing gestation of viability, the Australasian CREI (Certificate 
of Reproductive Endocrinology and Infertility) Consensus Expert 
Panel on Trial Evidence (ACCEPT) group has chosen to change this 
definition to prior to 20 weeks gestation. Approximately 5% of 
women will experience two pregnancy losses (ASRM 2012)4 and, 
albeit low quality evidence, the diagnostic yield appears to be the 
same whether evaluating women with two or more pregnancy 

losses.6 Maternal age and number of previous pregnancy losses 
independently predict future pregnancy losses (Table 1).

The aetiology of RPL can be divided into the following groups: 
chromosomal, anatomical, thrombophilia, endocrine, autoim-
mune, infective and inflammatory endometrial, environmental, 
male factors, and unexplained.

Guidelines have been developed for the investigation and man-
agement of RPL by the European Society of Human Reproduction 
(ESHRE),5 American Society for Reproductive Medicine (ASRM),4 
and the National Institute for Health and Care Excellence accred-
ited Green- top Guidelines for the United Kingdom.1 However, 
there is currently no Australasian guideline for RPL.

In an effort to provide guidance to clinicians working with in-
fertile couples, this document, produced by the ACCEPT group, 
provides an Australasian consensus statement on the current 
management of RPL in infertile couples.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any 
medium, provided the original work is properly cited.
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MATERIALS AND METHODS

MEDLINE, EMBASE, PubMed, and the Cochrane Database of 
Systematic Reviews were searched using the terms ‘recurrent’, 
‘pregnancy loss’, ‘miscarriage’, ‘spontaneous abortion’, ‘recur-
rent abortion’ in addition to terms pertaining to aetiology (see 
Appendix  S1). Studies were limited to humans and English lan-
guage. The date of the last search was March 2023.

This document uses the Australian National Health and 
Medical Research Council (NHMRC) levels of evidence as outlined 
in Table  2.7 A comprehensive literature review was completed 
by four authors, then disseminated to content experts, prior to 
being reviewed by the ACCEPT group. The ACCEPT group con-
sists of the Australian and New Zealand Society of Reproductive 
Endocrinology and Infertility (ANZSREI) the governance structure 
of which can be viewed on the group's website (anzsr ei. com). The 
evidence was reviewed and presented to the ACCEPT group in 
2023 and classified according to the nomenclature listed in Table 3 
to define levels of agreement regarding the statements within this 
document. Consensus statements were modified as required. All 
contributing ACCEPT group clinicians in attendance are listed in the 
Acknowledgements. Recommendations for overall definition and 
management of RPL are given in Table 4.

RESULTS

Chromosomal factors

Embryonic chromosomes

Aneuploidy (mainly trisomy) is the most common cause of first 
trimester loss8–10 in both sporadic and RPL and is reported in up 
to 67% of cases.11,12 There is a relationship between advancing 
maternal age and the rate of aneuploidy in embryos.13

Parental chromosomal rearrangement

Balanced translocations and/or inversions are found in approxi-
mately 4.7–14.6% of couples who have two or more miscar-
riages.14,15 Carriers of balanced translocations and inversions 
have a normal phenotype but have a higher propensity to create 

chromosomally unbalanced embryos, which may fail to implant 
or result in later pregnancy loss, in up to 60–80% of embryos.14 
Parental karyotype should be requested in RPL where there is an 
unbalanced structural chromosome rearrangement on analysis 
of products of conception (POC). Parental karyotypes should also 
be considered in other couples after individual risk assessment, 
including factors such as maternal age and family history of recur-
rent miscarriage in sibling or parent,16 and should be requested 
prior to commencing additional treatment options such as in vitro 
fertilisation (IVF).

Management
Chromosomal aneuploidy is the most common cause of preg-
nancy loss, and molecular chromosome analysis alone provides 
an answer to couples in about two- thirds of cases.12 Trisomies 
represent 60% of all cytogenetic abnormalities, monosomy X 
is reported in about 20% and triploidy occurs in about 15% of 
cases.17 Analysis of POC tissue via a molecular- based approach 
(array- comparative genomic hybridisation or single nucleo-
tide polymorphism array) should be offered in the RPL setting. 
A molecular- based approach is preferred due to higher tissue 

TABLE 1 Rate of pregnancy loss with maternal age

Age (years) Pregnancy loss (%)†

20–24 11

25–29 12

20–24 15

35–39 25

40–44 51

>45 93

†Data extracted from Li and Marren.88

TABLE 2 Levels of evidence

Level of 
evidence Intervention

GPP
Level I
Level II
Level III- 1
Level III- 2
Level III- 3
Level IV

Good practice principle
Systematic review of Level II studies
Randomised controlled trial
Pseudorandomised controlled trial
A comparative study with concurrent controls
A comparative study without concurrent controls
Case series with either post- test or pre- test/post- 
test outcomes

TABLE 3 Agreement consensus

Consensus Symbol

Unanimous
Unanimous with caveat
Majority
No consensus

α
β
γ
δ

TABLE 4 Recommendations for overall definition and 
management of recurrent pregnancy loss (RPL)

Statement

Level of evidence

Grade of consensus

RPL is defined by at least two clinical 
pregnancy losses prior to 20 weeks 
gestation

GPP
Consensus grade β

Women with RPL should be managed 
by a medical practitioner with the 
necessary skill set, expertise, and 
where available multi- disciplinary 
support

GPP
Consensus grade α

http://anzsrei.com
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culture failure rates and maternal cell contamination rates in kar-
yotype analysis of POC.5,12 Table 5 outlines the advantages and 
disadvantages of the various techniques.

Couples who have an identified chromosomal rearrange-
ment should be offered preimplantation genetic testing- 
structural rearrangement (PGT- SR) as a treatment option. 
PGT- SR results in live birth rates ranging 31.7–52% following 
embryo transfer.18–21

For RPL couples with a normal karyotype, PGT- aneuploidy 
(PGT- A) is promoted by some as a method of reducing preg-
nancy loss rates, by mediating the occurrence of aneuploidy 
(Table 6). In a recent retrospective analysis of PGT- A in RPL pa-
tients by Murugappan et al,22 the incidence of not reaching a eu-
ploid transfer was 25% in women <35 years, and 37% in women 
≥35 years, demonstrating the effect of age on oocyte quality 
and aneuploidy. When compared to expectant management, an 
intention- to- treat (ITT) analysis demonstrated no difference be-
tween groups for live birth or miscarriage rates. However, of the 

couples who completed PGT- A and underwent a euploid trans-
fer, the live birth rate was 57%; significantly higher compared to 
34% in the control group.

Recommendations pertaining to chromosomal factors in RPL 
are listed in Table 7.

Anatomical factors

Anatomical abnormalities of the uterus and/or cervix, congenital or 
acquired, are associated with RPL (Table 8). Some of the fertility and 
obstetric implications of Müllerian anomalies are given in Table 9.

Congenital Müllerian anomalies

Embryologically, the uterus forms from two Müllerian ducts, which 
undergo formation and elongation, fusion and resorption. Failure 
of this process results in Müllerian anomalies, which are commonly 
classified according to the ASRM classification (Fig. 1).

TABLE 5 Summary of advantages and disadvantages of chromosome testing techniques

Advantages Disadvantages

Array- comparative genomic 
hybridisation (CGH)

• Does not require live cells, allowing for 
retrospective analysis

• Can detect microdeletions/duplications
• Abnormalities detected throughout the 

entire genome
• Reduced maternal cell contamination effect

• Unable to detect balanced chromosome rear-
rangements (translocations, inversions)

• Unable to detect triploidy, tetraploidy, 
low- level mosaicism

• Unable to detect maternal cell contamination

Single nucleotide 
polymorphism array

• Does not require live cells, allowing for 
retrospective analysis

• Can detect microdeletions/duplications
• Abnormalities detected throughout the 

entire genome
• Can detect maternal cell contamination
• Can provide information about parental origin 

of aneuploidy
• Can detect some placental mosaicism
• Can detect triploidy

• Unable to detect balanced chromosome rear-
rangements (translocations, inversions)

• Unable to detect low- level mosaicism 
or tetraploidy

Karyotyping • Abnormalities detected throughout the 
entire genome

• Can detect low- level mosaicism, tetraploidy
• Can detect Robertsonian translocations

• Requires live cells, with high culture failure rate 
(up to 40%)

• Unable to detect microdeletion/duplications
• Unable to detect maternal cell contamination
• Time intensive (four weeks for results)

TABLE 6 Summary of advantages and disadvantages of preimplantation genetic testing – aneuploidy (PGT- A)

Advantages Disadvantages

PGT- A • Used to evaluate ploidy status for all 23 chromosomes
• For patients reaching euploid transfer, may improve live 

birth rate
• Increased live birth rate in women >35 years
• Decrease in miscarriage rate in patients reaching 

euploid transfer
• Even if negative result, provides information to the patient

• Invasive procedure with risks to patient and embryo
• No guarantee embryos will be suitable for biopsy or 

for transfer
• Risk of discarding usable embryos
• Cannot completely rule out aneuploidy due to chal-

lenge identifying mosaicism
• Not all platforms are equal, various techniques have 

different diagnostic strengths/weaknesses
• Cannot screen for single gene defect
• More costly than expectant management
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Congenital uterine anomalies are present in 10–15% of the pop-
ulation of women who suffer from RPL, compared to approximately 
7% of the general population.23–25 The exact mechanism for this is 
unclear, but may be related to impaired uterine distention, abnormal 
implantation, inflammation or decreased steroid hormone receptiv-
ity.26 The effect of reproductive tract anomalies on pregnancy out-
comes have been largely derived from small observational studies.

Endometrial polyps

Endometrial polyps are the most common acquired uterine ab-
normality, affecting approximately 12% of the population.27,28 
Approximately 6–8.5% of women with RPL have uterine polyps,29,30 
suggesting a similar prevalence to the general population.

There is little data to suggest polyps are associated with in-
creased risks of miscarriage or poor obstetric outcome. However, 
a randomised controlled trial (RCT) by Perez- Medina (2005)31 ob-
served a significantly higher pregnancy rate with intrauterine in-
semination following polypectomy, compared to polyp biopsy only 
in subfertile women (63% vs 28% respectively; P < 0.001).

Leiomyoma

Leiomyoma may affect pregnancy loss depending on type. As per 
the ACCEPT guidelines on fibroids in infertility, subserosal fibroids 
do not appear to affect fertility, intramural fibroids may possibly 

increase miscarriage rates, and submucosal fibroids significantly 
increase the risk of miscarriage.32 Proposed mechanisms included 
that they may act as an impediment to normal implantation due 
to position, may result in poor endometrial receptivity of the de-
cidua overlying the myoma, and/or degeneration of the myoma 
leading to increased cytokine production.33

Intrauterine adhesions

Intrauterine adhesions have a prevalence of 1.5% as an inciden-
tal finding, but the prevalence is 21.5% for women who have had 
a postpartum curettage, and 4.1–12.5% for women with RPL.34 
Intrauterine adhesions appear to cause infertility and RPL via abnor-
mal implantation from denudation and poor vascularisation of the 
endometrium. Repeated curettage procedures have been identified 
as the biggest risk factor for intrauterine adhesion formation.35

Investigations and diagnosis of 
anatomical anomalies36

Combined hysteroscopy and laparoscopy remain the gold 
standard for diagnosis of Müllerian anomalies.37,38 However, 

TABLE 7 Recommendations pertaining to chromosomal factors 
in recurrent pregnancy loss

Statement

Level of evidence

Grade of 
consensus

Parental genetic abnormalities may be 
implicated in the aetiology of recurrent 
pregnancy loss

Level III evidence
Consensus grade α

A detailed family history including 
consanguinity noting subfertility, stillbirths, 
miscarriages, neonatal deaths, disability or 
congenital anomalies is indicated in couples 
with recurrent pregnancy loss

GPP
Consensus grade α

Karyotyping of both partners is indicated in 
couples with recurrent pregnancy loss

GPP
Consensus grade α

Chromosomal assessment (via an 
array- based technology) of products 
of conception should be offered in a 
subsequent pregnancy loss

GPP
Consensus grade α

When a parental karyotypic abnormality 
is identified genetic counselling should be 
offered

GPP
Consensus grade α

When parental karyotypic abnormality is 
identified preimplantation genetic testing 
(PGT) should be offered

GPP
Consensus grade α

A discussion detailing the relative merits of 
PGT as a means to increase the probability 
of a successful pregnancy may be of value

Level II evidence
Consensus grade β

TABLE 8 Recommendations pertaining to anatomical factors in 
recurrent pregnancy loss

Statement

Level of evidence

Grade of consensus

Müllerian anomalies are associated with 
an increase in recurrent first trimester 
pregnancy loss

Level III- 2
Consensus grade β

Combined hysteroscopy and laparoscopy 
remains the gold standard for the 
investigation of Müllerian anomalies

GPP
Consensus grade α

Sonohysterogram in combination 
with two- dimensional ultrasound OR 
three- dimensional ultrasound has a 
high sensitivity and specificity. As such, 
this would be an appropriate first- line 
investigation

Level III- 3
Consensus grade α

Hysterosalpingogram is no longer a first- 
line investigation as it gives no information 
about the fundal contour of the uterus, 
and also gives no information about other 
important aspects in fertility such as 
antral follicle count. It additionally exposes 
patients to radiation

GPP
Consensus grade α

The evidence that resection of the uterine 
septum reduces recurrent pregnancy loss 
is uncertain

Level II
Consensus grade α

However, the ACCEPT group believe that 
it is reasonable for hysteroscopic septum 
resection to be offered after appropriate 
counselling and discussion of risks and 
benefits

GPP
Consensus grade α

Evidence for surgical correction of other 
uterine anomalies is poor

Level III- 3
Consensus grade α
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two- dimensional (2D)/three- dimensional (3D) ultrasonography 
with sonohysterography has high sensitivity and specificity, and is 
therefore an appropriate non- invasive investigation for cavity as-
sessment of women with RPL.37 Other useful imaging modalities 
include sonohysterogram (especially in suspected fibroids) and 
magnetic resonance imaging (MRI) for further visualisation of the 
Müllerian duct abnormalities.

Management

Müllerian anomalies The Randomised Uterine Septum 
Transsection (TRUST) trial did not support surgical correction of 
the uterine septum in a heterogenous cohort in order to decrease 
pregnancy loss and increase live births.36 However, there is 
supportive retrospective data. The evidence for the surgical 
correction of other Müllerian anomalies is not supportive.25,36,38–41

Hysteroscopic approach is preferred for surgical manage-
ment with overall low intraoperative and postoperative complica-
tions.37,38,42 The choice of energy source for resection should be 
that which is most familiar to the surgeon.37

Polyps A Cochrane review recently determined that although 
there is no data on live birth rates following polypectomy, removal 
of an endometrial polyp may improve clinical pregnancy rates.27

Leiomyoma The ACCEPT guidelines on fibroids in infertility 
acknowledge the requirement for individualised management of 
a women with a fibroid uterus.32 There is insufficient evidence for 
surgical management of intramural fibroids to be used as first- 
line treatment to improve fertility. Hysteroscopic myomectomy of 
submucosal fibroids appears to improve pregnancy outcomes.32 

Medical management is not recommended when prompt fertility 
is desired.32

Intrauterine adhesions Hysteroscopic lysis of adhesions is 
recommended in cases of intrauterine adhesions.43 Although 
there are no RCTs for the management of intrauterine adhesions, 
several small studies report benefit to removing the adhesions. 
Pregnancy rates for women with RPL following hysteroscopic 
resection of intrauterine adhesions have been reported as 61.5%, 
with live birth rates of 71–75%.44,45

Endocrine Factors

Maternal endocrine disorders such as thyroid disease, hyperpro-
lactinaemia, polycystic ovarian syndrome, and glucose intoler-
ance have been associated with RPL. The management of these 
conditions, in addition to progesterone as support therapy are 
discussed below. The association between thyroid disorder and 
pregnancy loss or RPL is outlined in Table 10. Recommendations 
are given in Table 11.

Thyroid disorders

Maternal thyroid production in the first trimester is vital for fetal 
neurocognitive development.46 Thyroid dysfunction appears to be 
implicated in RPL. The American Thyroid Association (ATA) revised 
their guidelines for the diagnosis and management of thyroid dis-
ease during pregnancy in 2017.47 These guidelines have been en-
dorsed by the Council of the Endocrine Society of Australia,48 but 
there is no specific reference to fertility populations. Guidelines 
stipulate the use of population- based trimester- specific reference 

TABLE 9 Fertility and obstetric implications of Müllerian anomalies

Classification Distribution96 Fertility implications Obstetric implications

Müllerian agenesis/
cervical agenesis

4% • Associated with infertility, rather than recurrent 
pregnancy loss

Unicornuate uterus 4.5% • Associated with first trimester loss (24%), second 
trimester loss (9%), and ectopic pregnancy (2%)89

• Associated with preterm delivery 
(20%), and death in utero (10%)89

• Higher rates of malpresentation90

Uterus didelphus 11% • Estimated miscarriage rate 32%90 • Estimated preterm delivery rate 
of 28%90

Bicornuate uterus 46% • Estimated miscarriage rate 36%90 • Estimated preterm delivery 
of 23%90

Septate uterus 37% • Partial septate uterus – most common type of anom-
aly, with poorest reproductive outcome.90 Estimated 
miscarriage rate up to 60% if untreated.23,91–94 
Miscarriage classically occurs between 8–16 weeks38

• Poorly understood mechanism, although thought to 
be due to poor implantation due to abnormal blood 
supply in septum and surrounding areas38,95

• Arcuate uterus – no association with first trimester 
pregnancy loss but may be associated with second 
trimester pregnancy loss95

• Increased risk preterm delivery 
and malpresentation in partial 
septate uterus95
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ranges for thyroid stimulating hormone (TSH).47 An upper limit of 
4.0 mIU/L for TSH range applied from week 7 to week 12 has been 
revised (previously 2.5 mIU/L), with levels above this triggering ini-
tiation of treatment with levothyroxine (L- T4).47

Hypothyroidism
Overt hypothyroidism is defined as an elevated TSH level with a 
low free thyroxine (T4) level. It is present in approximately 0.5% 
of all pregnant women, with Hashimoto's thyroiditis the most 

F I G U R E  1   The American Fertility Society (ASRM) Müllerian Anomalies Classification 2021.
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F I G U R E  1    (Continued)
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common cause.49 Untreated hypothyroidism is associated with an 
approximate two- fold increased risk of pregnancy loss50 and treat-
ment with L- T4 reduces this risk. Negro et al.51 described rates of 
spontaneous pregnancy loss almost twice as high in untreated 
hypothyroid compared to euthyroid women, within a thyroid 
antibody- negative cohort (6.1% vs 3.6% respectively; P = 0.006).

Subclinical hypothyroidism
Subclinical hypothyroidism (SCH) is defined as an elevated TSH 
with a normal free T4 level. Depending on clinical TSH reference 
ranges used, the prevalence of subclinical hypothyroidism is es-
timated to be 1.5–4% of the general pregnant population.52 This 
rate has been found to be considerably higher within the RPL pop-
ulation, affecting approximately 19% of this population in a cohort 
study.53 However, the combination of variance in the TSH range 
upper limit, in addition to differentiating the effect of SCH alone 
or with thyroid autoimmunity, has made the potential association 
with RPL unclear.

Hyperthyroidism
Overt hyperthyroidism is defined as a low TSH level with an el-
evated free T4 and/or free T3. It is present in 0.1–0.4% of preg-
nant women, with Graves' disease accounting for 85% of cases.54 
Subclinical hyperthyroidism is defined as a low TSH with normal 
free thyroid hormone levels. Untreated or undertreated overt 
hyperthyroidism carries an increased risk of miscarriage.55 
Subclinical hyperthyroidism is not associated with any adverse 
feto- maternal outcomes.

Thyroid autoimmwunity (TAI)
Autoimmune thyroid disease occurs in 5–20% of women of child- 
bearing age.56 Prevalence of TAI has been described as high as 17–
33% within a RPL population.57 A large systematic review of 12 126 
euthyroid women reported a strong association between maternal 
TAI and rates of pregnancy loss (odds ratio (OR) 3.9; 95% confidence 

interval (CI) 2.48–6.12; P < 0.001).57 This association was further in-
creased for women with RPL (OR 4.22; CI 0.97–18.44; P = 0.006).

Management Overt hypothyroidism
L- T4 is the recommended treatment of choice for maternal overt 
hypothyroidism, assuming there is adequate iodine intake.58 This is 
supported by Level 1 evidence which suggests L- T4 reduces the risk 
of miscarriage by 81% (relative risk (RR) 0.19; 95% CI 0.08–0.39).59

Subclinical hypothyroidism
The evidence is conflicting regarding treatment of SCH. As per 
the ATA guidelines, it is recommended to initiate L- T4 once TSH is 
≥4.0 mIU/L, aiming for a therapeutic TSH target of 0.1–2.5 mIU/L.47 
Additionally, women who have a TSH ≥4.0 mIU/L, or above the 
trimester-  and population- specific reference range, are recom-
mended to have TPO antibodies measured.47

Hyperthyroidism
Current recommendations include achieving a euthyroid state 
prior to pregnancy. This is best achieved with endocrinologist in-
volvement. The ATA suggest ceasing anti- thyroid medications (eg 
carbimazole, propylthiouracil (PTU)) at diagnosis of pregnancy, 
due to teratogenicity.47

Thyroid autoimmunity
Despite the recognised association between thyroid antibodies 
and miscarriage, the management of this condition in euthyroid 
women is unclear.60–62 The ATA recommends regular assess-
ment of TSH levels every four weeks until mid- gestation within 
this population.47

Prolactin

The association between hyperprolactinaemia and RPL is tenu-
ous (Table 12).4,5,63,64

TABLE 10 Association between thyroid disorder and PL or RPL

Thyroid disorder Association Management

Overt hypothyroidism ↑ PL • Levothyroxine improves MC rate

Subclinical 
hypothyroidism

Possible ↑ PL • Unclear if L- T4 improves MC rate
• Recommendation to test thyroid antibodies (specifically TPOAb) if TSH is ≥4.0 mIU/L, and 

commence L- T4
• Could consider L- T4 if TSH is >2.5 mIU/L and TPOAb positive

Hyperthyroidism ↑ PL • Consider definitive treatment (surgery), prior to pregnancy
• If on low- dose anti- thyroid therapy (eg carbimazole or propylthiouracil), recommendation to 

stop at pregnancy confirmation (as teratogenic), and monitor TFTs every two weeks until thy-
roid function has normalised. Can switch to or continue on the lowest effective dose of PTU if 
biochemical control is required for moderate to severe hyperthyroidism in the first trimester

Antibody- positive 
euthyroid

↑RPL • Unclear if L- T4 improves MC rate
• Test TSH every four weeks till mid- gestation and consider L- T4 if TSH is ≥4.0 mIU/L

L- T4, levothyroxine; MC, miscarriage; mIU/L, milli- international units per litre; PL, pregnancy loss; PTU, propylthiouracil; RPL, recurrent pregnancy 
loss; TFT, thyroid function test; TPOAb, thyroid peroxidase antibody test; TSH, thyroid stimulating hormone.
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Management
There is weak evidence to suggest that normalising hyperprolacti-
naemia with a dopamine agonist can improve outcomes in RPL.65

Polycystic ovarian syndrome (PCOS)

PCOS is the most common endocrine disorder in women, af-
fecting 8–13% of women of reproductive age (Table  13).66 The 
updated Australian PCOS Guidelines endorse the Rotterdam diag-
nostic criteria for adults.66

PCOS has been associated with a possible increase in the 
rate of spontaneous pregnancy loss, with a reported range of 
25–37% for women with the condition compared to 18–25% of 
controls.67 As a heterogeneous syndrome, it is often difficult to 
discern the contributing factor of the PCOS entity alone on preg-
nancy loss, from common confounding conditions such as obe-
sity,68 insulin resistance,69–71 and elevated luteinising hormone 
(LH) concentrations.72

Management
It is understood that weight loss improves ovulation rates in the 
obese population, and reduces fasting insulin concentrations.73,74 
Therefore, in the absence of high- quality evidence for weight loss 

TABLE 11 Recommendations pertaining to thyroid factors in 
recurrent pregnancy loss (RPL)

Statement

Level of 
evidence

Grade of 
consensus

In women with RPL, thyroid function tests (TSH and 
FT4) and thyroid antibodies (TPO and Tg) should be 
measured
In the absence of population- based reference 
ranges, a TSH ≥4.0 mIU/L should be considered 
abnormal
If TSH is low/suppressed, then FT3 and TRAb 
should also be performed

GPP
Consensus 
grade α

There is strong evidence that overt hypothyroidism 
or overt hyperthyroidism is associated with (R)PL
Women with RPL with overt hypothryoidism or 
overt hyperthyroidism should be investigated and 
treated according to accepted guidelines47

Level I to III- 3
Consensus 
grade α

There is weak evidence that subclinical 
hypothyroidism (TSH ≥4.0 mIU/L; normal FT4/3; 
regardless of antibody status) is associated with 
RPL
While the evidence for treatment with 
levothyroxine is weak, treatment in women with 
a TSH ≥4.0 mIU/L with an aim of reducing TSH to 
euthyroid levels is low risk and may reduce the risk 
of further loss

Level III- 3
Consensus 
grade α

There is weak evidence that a euthyroid but 
antibody- positive state is associated with RPL. Two 
management strategies are suggested:
a.  Monitor TFTs every four weeks during pregnancy 

until mid- gestation, and treat with levothyroxine 
if TSH ≥4.0 mIU/L

b.  Commence low- dose levothyroxine (25–50 μg 
PO in the morning) with an aim of maintaining 
TSH <4.0 mIU/L

Level III- 3
Consensus 
grade β

FT3/4, free triiodothyronine 3/4; mIU/L, milli- international units per 
litre; PO, per oral/orally; TFT, thyroid function test; Tg, thyroglobulin; 
TPO, thyroid peroxidase; TRAb, thyrotropin receptor antibodies; TSH, 
thyroid stimulating hormone.

TABLE 12 Recommendations pertaining to prolactin factors in 
recurrent pregnancy loss (RPL)

Statement

Level of evidence

Grade of consensus

It is unclear if hyperprolactinaemia is 
implicated in RPL

Level IV
Consensus grade α

Women with RPL should have prolactin 
levels obtained when there is clinical 
suspicion of hyperprolactinaemia

Good practice 
principle (GPP)
Consensus grade α

For women with hyperprolactinaemia, 
consultation with an endocrinologist 
should be considered

GPP
Consensus grade α

There is WEAK evidence to suggest 
treating hyperprolactinaemia may 
improve live birth rate

Level II
Consensus grade α

TABLE 13 Recommendations pertaining to polycystic ovarian 
syndrome (PCOS) in recurrent pregnancy loss

Statement

Level of evidence

Grade of consensus

PCOS may be associated with 
pregnancy loss

Level IV
Consensus grade α

The management of PCOS needs to 
be individualised but may include 
non- pharmacological measures (such 
as diet and lifestyle interventions) and 
pharmacological measures (such as 
metformin)

GPP
Consensus grade α

TABLE 14 Recommendations pertaining to obesity in recurrent 
pregnancy loss (RPL)

Statement

Level of evidence

Grade of consensus

Obesity is associated with RPL Level III- 2
Consensus grade α

Individuals should be 
encouraged to achieve and 
maintain a normal body mass 
index, through weight loss 
interventions such as diet and 
exercise

Good practice principle
Consensus grade α

There is some (weak) evidence to 
suggest weight loss can improve 
live birth rates

Level I
Consensus grade α
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on RPL in PCOS individuals, women should be supported regard-
less to achieve a healthy body mass index (BMI). There is some 
evidence to support the use of metformin as an insulin sensitiser, 
to reduce pregnancy loss in women with PCOS.71,75,76

Obesity

Maternal obesity is associated with an increased risk of RPL in 
addition to other poor obstetric outcomes (Table 14). The exact 
pathophysiology is complex and poorly understood.77–79

Management
Weight loss among obese women with RPL is not well- studied, with 
conflicting evidence.73,79–81 Therefore, despite strong evidence to 
describe the association between obesity and RPL, the evidence 
to quantify the effects of weight loss to reverse this association 
is lacking. Regardless, the numerous benefits regarding healthy 
weight for both general health and in preparation for a pregnancy, 
ensures that aiming for a healthy BMI should be a first- line recom-
mendation in overweight and obese women with RPL.

Glucose intolerance

Glucose intolerance can present in several forms, including im-
paired fasting glucose, impaired glucose tolerance (IGT), and overt 
diabetes mellitus (DM). Several small observational studies have 
suggested a possible association between glucose intolerance 
and RPL, with prevalence observed between 11% to 27% in small 
case–controlled studies,69,82–84 but some of this evidence is con-
flicting (Table 15).85

Management
Management should be coordinated by an endocrinologist to 
achieve a euglycaemic state, which may include metformin.71

Progesterone

Progesterone is an essential hormone for normal pregnancy de-
velopment. It has been hypothesised that administering exog-
enous progestogens, may support women with RPL by inducing 
secretory changes to the endometrium for successful implanta-
tion (Table 16).86

Management
A Cochrane literature review by Haas et al.86 concluded that pro-
gestogen supplementation may improve the rate of pregnancy 
loss in women with RPL compared with placebo; however, results 
did not reach statistical significance (20.1% vs 27.5%; RR 0.73; 95% 
CI 0.54–1.00; P = 0.10).

A study by Coomarasamy et al87 demonstrated a favourable 
impact on women with a threatened pregnancy loss who had had 
three or more previous pregnancy losses compared with placebo 
(71.5% vs 57.4%; RR 1.28; 95% CI 1.08–1.51), but not for women 
with 1–2 previous pregnancy losses.
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TABLE 15 Recommendations pertaining to glucose intolerance 
in recurrent pregnancy loss (RPL)

Statement

Level of evidence

Grade of consensus

There is conflicting evidence regarding 
whether glucose intolerance is 
associated with RPL

Level III- 2
Consensus grade α

Glucose intolerance should be screened 
with a fBGL and glycated haemoglobin 
(HbA1c). Consider a formal 75 g oGTT 
if either parameter is abnormal. If the 
75 g oGTT is abnormal, referral to an 
endocrinologist is indicated

GPP
Consensus grade α

Glucose impairment should be managed 
for general health benefits, and may also 
improve live birth rates in the context 
of RPL

GPP
Consensus grade α

fBGL, fasting blood glucose level; GDM, gestational diabetes; HbA1c, 
glycated haemoglobin; oGTT, oral glucose tolerance test.

TABLE 16 Recommendations pertaining to progesterone in in 
recurrent pregnancy loss (RPL)

Statement

Level of evidence

Grade of consensus

The association between progesterone 
and RPL is uncertain

Level I
Consensus grade α

Progesterone supplementation should 
be individualised
a If supplementing progesterone, pro-

gesterone and not progestins should 
be used

b The exact dose is uncertain; however, 
based on the PROMISE and PRISM 
trials, 400 mg twice daily per vagina 
is recommended

c Supplementation is recommended 
in women with ≥2 pregnancy 
losses especially in the setting of a 
threatened miscarriage

Level II
Consensus grade α
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SUPPORTING INFORMATION

Additional supporting information may be found online in the 
Supporting Information section at the end of the article.
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