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Recurrent pregnancy loss

Frustrating for the medical practitioners
Devastating for the patients and their families

Incidence  1 – 2%, depending on definition



Andrew, 32 years old 
and Kate, 30 years old

Trying to conceive 
for 3 years (from age 
29/27)

Four pregnancy losses 
since started trying

Emotionally exhausted and 
anxious

Not sure if can carry 
pregnancy

Keen to get some answers

WHY???

What are our chance for 
healthy pregnancy?

What tests do we need to 
complete?

What treatments can help?



Recurrent Pregnancy Loss (RPL) – Definition and Terminology have changed

• Recurrent Pregnancy Loss        vs. Recurrent Miscarriage

• A diagnosis of RPL could be considered after the loss of two or more pregnancies

• A pregnancy in the definition is confirmed at least by either serum or urine b-hCG
(including nonvisualized pregnancy losses) 

• Ectopic and molar pregnancies or Implantation failure are not included 

• Recurrent “Early” Pregnancy Loss (REPL) is the loss of two or more pregnancies 
before 10 weeks of gestational age

The decision on when to start investigations will have to be decided with the 
couple, as the result of shared decision-making



RPL – Incidence

• Sporadic (single) pregnancy loss - 15 – 20% of couples
• Two pregnancy losses – 5%
• Three or more pregnancy losses – 1%

• 1st Trimester – 75%
• Implantation to 6 weeks – 1/3 of all 1st Trim losses

• 2nd Trimester 25%

• Subsequent pregnancy loss rate:
• After 1: 21%

• After 2: 26%

• After 3: 40-50% (30-33% if previous live birth)

• Higher with advancing maternal age



RPL – Risk Factors

1. Age

Most studies evaluating male age have reported a significant association between increasing male age 
and the incidence of miscarriage. There are no studies on male age and RPL

• Advanced female age is a well-established risk factor for female subfertility, fetal anomalies, stillbirth, and 
obstetric complications Nybo Andersen et al., 2000, Sauer, 2015

• Computer simulation fertility model (data on the chance of age-dependent pregnancy loss) -> couples 
should start trying to conceive when the female partner ≤ 31 y.o. to have a chance of at least 90% for family 
with 2 children

• If IVF is not an option, couples should start no later than 27 y.o. 
• To achieve a one-child family, couples should start trying before age 32, or age 35 if IVF is an option Habbema et 

al., 2015
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Clinical 
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2003 Assisted reproductive technology success rates: national summary 

and fertility clinic reports.

IVF/ICSI data

2003 Assisted reproductive technology success rates: national summary 

and fertility clinic reports.

Anderson et al. BMJ 2000
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Overall, the studies indicate that there is an association between stress and pregnancy loss, 
but they provide no information on whether the stress is a result of RPL, or whether stress could be a causal factor in RPL. 

Environmental Exposures
Based on only a few small studies, exposure to occupational and environmental factors 
(heavy metals, pesticide, lack of micronutrients) is associated with an increased risk of pregnancy loss in women with RPL. 
Exposure to possible hazardous substances should be avoided during pregnancy (for all pregnant women), 
there are insufficient data to recommend protection against a certain occupational or environmental factor to prevent RPL. 



• Age-dependent

• As number of losses increases, greater likelihood of cause

Endocrine/ Metabolic
15-20%

Haematology/ 
Immunology
15-20%

Anatomic
10-15%

Infection
0.5-5%

Unknown
~50%

Genetic
2-5%

Environmental

3. Embryo

2. Uterus

1. Parents

Environment

Lifestyle

Health



Endocrine & Metabolic causes (15-20%)

• Luteal phase defect 

• Endocrine Conditions:
• Thyroid disease

• Hyperprolactinemia

• PCOS

• Metabolic derangements
• Hyperinsulinaemia

• Obesity



Luteal Phase Defect (LPD)

• A progesterone-related problem, causing euploid miscarriage

• The corpus luteum in the ovary produces progesterone during early pregnancy
• Essential direct effect on decidua & myometrium
• Inhibits lymphocyte cytotoxicity, modulates function of endometrial/ peripheral NK cells, promotes release 

of Th2 over Th1 cytokines from T cells

• Defect in the function of the corpus luteum -> low Prog levels -> increased risk of miscarriage
• Aberrant FSH & LH secretion early in the cycle -> abnormal folliculogenesis
• LH surge timing (too early, too late)
• Insufficient oestrogen production to allow normal progesterone action

• There is no clear definition for LPD, and there are certainly no reliable tests to identify 
patients who may have the condition

• Serum and salivary progesterone – unclear the diagnostic and prognostic value 

• Histologic assessment of the endometrium (by Noyes et al., in 1950) - high inter- and 
intraobserver variation and low diagnostic value

Stephenson et al., Cytogenetic analysis of miscarriages from couples with recurrent miscarriage: a case-control study. Hum Reprod. 2002;17:446–451. Pillai et al., Role of serum 
biomarkers in the prediction of outcome in women with threatened miscarriage: a systematic review and diagnostic accuracy meta-analysis. Hum Reprod Update. 2016;22:228–
239. Tulppala et al., Luteal phase defect in habitual abortion: progesterone in saliva. Fertil Steril. 1991;56:41–44. Daya et al., Progesterone profiles in luteal phase defect cycles and 
outcome of progesterone treatment in patients with recurrent spontaneous abortion. Am J Obstet Gynecol. 1988;158:225–232.



Luteal Phase Defect (LPD)

• Direction of causality? - > is low Progesterone the cause or effect of a miscarriage?

• Inconsistent evidence and no clear value for prognosis and treatment





Authors’ conclusions:

For women with unexplained recurrent miscarriages, supplementation with progestogen 
therapy may reduce the rate of miscarriage in subsequent pregnancies.









Thyroid Dysfunction

• Thyroid hormones are essential for fetal development

• Thyroid hormone disorders are associated with abnormal folliculogenesis, spermatogenesis, 
fertilization and embryogenesis 

• Positive anti-thyroid Abs (TPO Ab) and subclinical hypothyroidism (TSH > 2.5 mIU/L with 
normal FT3/FT4) are associated with RPL, but it is uncertain if treatment helps



Hyperprolactinemia

• Prolactin is a hormone essential for female reproduction

• Prolactin plays a role in maintaining corpus luteum, and progesterone secretion – mechanism 
still unclear 

• High Prolactin is possibly associated with PCOS, LPD, stress and obesity

• Association with RPL is inconsistent



PCOS and abnormal Insulin metabolism
• PCOS is associated with GDM, PET, PIH; association with RPL  is uncertain

• Insulin Resistance is more prevalent in women with RPL, but mechanism is unclear

• Well controlled DM is not a risk factor



Obesity

There are no studies evaluating the impact of male weight on RPL



Other endocrine/ metabolic

Chronic liver/ renal disease, DM (poorly controlled), Wilson’s disease have been 
associated with RPL



Haematology/ Immunology (15-20%)

• Thrombophilia
• Hereditary

• Factor V Leiden
• Prothrombin mutation
• MTFHR mutation
• Protein C/ Protein S/ Antithrombin III deficiency

• Acquired
• Antiphospholipid Syndrome (APS)

• Lupus anticoagulant (LA), 

• anticardiolipin antibodies (ACA, IgG and IgM), 

• β2 glycoprotein I antibodies (aβ2GPI, IgG and IgM)

• Immunological conditions
• Human Leucocyte Antigen (HLA)
• Cytokines
• Antinuclear antibodies (ANA)
• Natural killer cells (NK cells)
• Coeliac Disease
• Anti-sperm antibodies



Hereditary Thrombophilias

• Prospective trials have not confirmed that these are associated with 
first trimester losses (Dizon-Towson et al. Obstet Gynecol 2005 Silver RM et al. Obstet Gynecol 2010)

• Recent RCT failed to show benefit of treatment

• May be clinically justified when a patient has a personal history of VTE

(Factor V Leiden, prothrombin, protein C and protein S and antithrombin deficiencies)



Hereditary Thrombophilia

If screening is performed, it is recommended to postpone until 6 weeks after the 
pregnancy (loss) (Protein C, Protein S, AT III)



Acquired Thrombophilia
• Hyperhomocystinaemia (MTHFR gene mutation)

• Antiphospholipid Ab (APS) - 11% to 42% of RPL (5% of general population)

• APS – diagnosis by clinical criteria (3 losses or severe PET, thrombosis, thrombocytopenia, 
ischaemic episode) + laboratory criteria

• LA increases the risk of pregnancy loss 3- to 4.8-fold, and ACA 1- to 20-fold

• Implantation

• binding to cytotrophoblast cells - direct cellular injury and impaired trophoblast 
invasion

• binding on the surface anticoagulants expressed on trophoblastic cells with 
inhibition of syncytia formation. 

• Cellular damage may lead to thrombosis in the placental vessels and impairment 
of embryonic implantation

• Post implantation

• Thrombogenic action of APA with reduced placental perfusion



Acquired Thrombophilia

Time interval after pregnancy (loss) is not known. 
Confirmation of the positive test results after 12 weeks is necessary



Immunological conditions



Immunological conditions

Consider offering HLA-DRB1 typing to women with RPL after a birth of a boy for 
clarification of the pathogenesis and assessment of prognosis. However, the testing 
will provide no change in treatment offers. 



Immunological conditions

The role of cytokines in RPL is complex -> their functions change according to production of blood lymphocytes. 
Plasma cytokine concentrations may be completely different from that in the uterus. 
The studies have shown an association between TNF-α and RPL, the relevance of routine testing is unclear.



Immunological conditions

Whether ANA positivity can identify a subset of women with RPL that responds beneficially to various forms of 
immunotherapy is unknown. 



Immunological conditions

There seems to be a weak association of serum and endometrial NK with RPL, but NK cell testing cannot be used 
to select women with RPL for immunological treatments. 
Lack of consensus about ranges of normal values and lack of standardization in the measurement of NK cells.



Immunological conditions

• Coeliac serum markers  - tissue transglutaminase (tTG IgA + IgG) have been 
described in women with RPL in single study. 

• Testing for celiac disease serum markers is not indicated in women with RPL in 
absence of symptoms of celiac disease.

• Anti-sperm antibodies have been associated with higher risk of RPL but the 
evidence is inconsistent and testing is not recommended.



Anatomic factors (10-15%)

• Uterine
• Inherited (Mullerian abnormalities): 

• Septate uterus

• Bicornuate uterus

• Unicornuate uterus

• Uterus didelphis

• Acquired: 
• Uterine adhesions (Asherman’s syndrome)

• Fibroids (submucous)

• Endometrial polyps

• Adenomyosis

• Hydrosalpinx

• Cervical incompetence – 2nd Trimester RPL
• Inherited: Mullerian anomalies, DES exposure

• Acquired: post conization/ post LLETZ



Congenital Uterine Anomalies

Incidence: 
• 5% in unselected population

• 8% in infertile women

• 13% in women with history of miscarriage

• Associated with increased miscarriage rates and preterm 
labor 

• Diagnosis with 3D-US, Sonohysterography, HyCoSy
(hystero-salpingo contrast sonography) MRI

• Hysteroscopy + Laparoscopy – gold standard, invasive

Chan Y et al., Reproductive outcomes in women with congenital uterine anomalies: a systematic review. Ultrasound Obstet Gynecol 2011; 38: 371-382
Ashton et al., 1988; Raga et al., 1997; Salim et al., 2003, Tulppala et al., 1993; Romer et al., 1994; Valli et al., 2001 
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Uterine Anomalies – Reproductive Outcomes



Uterine Septum

• Nonrandomized prospective trials have shown septate uteri to 
be associated with 67% chance of miscarriage and 47% lower 
fecundity (relative to post-transection) Ghi T et al., The pregnancy outcome in 

women with incidental diagnosis of septate uterus at first trimester scan. Hum Reprod. 2012; 27: 2671-2675; 
Mollo A et al., Hysteroscopic resection of the septum improves the pregnancy rate of women with unexplained 
infertility: a prospective controlled trial. Fertil Steril 2009; 91: 2628-2631

• ASRM Committee guidelines state that it may be reasonable 
to perform septal incision if septum is > 1.5 cm Practice Committee of the 

American Society for Reproductive Medicine. Uterine septum. Fertil Steril 2016; 106: 530-540

• In contrast, guidance on RPL from the European Society of 
Human Reproduction and Embryology (ESHRE), the National 
Institute for Health and Care Excellence (NICE) and the Royal 
College of Obstetricians and Gynaecologists (RCOG) do not 
support septum resection RCOG, 2011; NICE, 2015; ESHRE, 2018



The TRUST (The Randomised Uterine Septum Trial) 



The TRUST (The Randomised Uterine Septum Trial) 



Uterine Polyps



• RCT – 215 women before IUI, 
randomly allocated to hysteroscopic 
polypectomy vs. hysteroscopy + polyp 
biopsy

• Clinical pregnancy rate was 51.4% vs 
25.4% over 4 cycles IUI

• 2/3 of conceptions occurred 
spontaneously within 3 months 
postop

• Polyp size did not matter

Pregnancy rates double after hysteroscopic resection of uterine polyps
Pérez-Medina T et al., Endometrial polyps and their implication in the pregnancy rates of patients undergoing intrauterine insemination: a prospective, randomized study. Hum 

Reprod. 2005; 20: 1632-1635



Hysteroscopic myomectomy increased pregnancy rates from 27% to 43% and decreased 
miscarriage rates by more than 10% Casini ML et al., Effects of the position of fibroids on fertility. GynecolEndocrinol 2006; 22: 106-109

Uterine Fibroids
Submucous



Intrauterine adhesions (Asherman’s syndrome)

• Leads to abnormal placentation, recurrent miscarriage, 
and preterm labor

• Women with intrauterine adhesions and secondary 
infertility or recurrent pregnancy loss showed fecundity 
of 48% after hysteroscopic adhesiolysis

• The same study showed lower miscarriage rate (42.8% 
from 86.5%) post surgery

Goldenberg M et al., Reproductive outcome following hysteroscopic management of intrauterine septum and adhesions.Hum 
Reprod 1995; 10: 2663-2665
Robinson J et al., Poostoperative adhesiolysis therapy for intrauterine adhesions (Asherman’s syndrome).Fertil Steril 2008; 90: 409-
414



Hydrosalpinx

• Two meta-analyses: Chance for pregnancy is ½, Risk of pregnancy loss x 2 Zeyneloglu et al., 1998; Camus et al., 1999

• Laparoscopic salpingectomy:

• Lower concentrations of integrins, restored after removal Dicker et al., 1991; Marcus and Edwards, 1994; Loh et al., 1999

•  pregnancy rate x 1.75 & live birth rate x 2.13 overall Johnson et al., 2002

•  live birth rates x 2 (visible on u/s) & x3.5 (bilateral) Strandell et al., 1999



Anatomical factors



Infections (0.5-5%)

• Vaginal cultures:
• Ureaplasma urealiticum

• Mycoplasma hominis

• Chlamydia

• Serology
• Listeria monocytogenes

• Toxoplasma gondii

• Rubella

• CMV

• HSV

• Chronic endometritis

Mainly in sporadic 
miscarriages, not in RPL

No recommendation for 
routine testing



Chronic endometritis

• Can cause delayed endometrial maturation, leading to 
asynchrony with implantation

• Incidence - 0.5% in women with RPL

• Observed in women with recurrent implantation failure 

• Diagnosis: endometrial biopsy for plasma cells (CD 138) or 
culture & sensitivity (Pipelle or Hysteroscopy)

• Antibiotic therapy seems to restore normal fecundity in 
affected patients (Doxycycline for 2-3 weeks)

McQueen D et al., Chronic endometritis in women with recurrent early pregnancy loss and/or fetal demise. Fertil Steril 2014; 101: 1026-1030 
Zolghadri J et al., The value of hysteroscopy in diagnosis of chronic endometritis in patients with unexplained recurrent spontaneous abortion.Eur J Obstet 
Gynecol 2011; 155: 217-220
Johnston-MacAnanny E et al., Chronic endometritis is a frequent finding in women with recurrent implantation failure after in vitro fertilization. Fertil 
Steril 2010; 93: 437-441

Infections



Genetic disorders (2-5%)

Stephenson et al., Cytogenetic analysis of miscarriages from couples with recurrent miscarriage: a case-control study. Hum Reprod. 2002;17:446–451.

70% of pregnancy loses < 12 weeks – due to chromosomal abnormalities

Aneuploidy (numerical chromosome errors) a cause of sporadic losses and RPL:
• Trisomy (52%)
• Polyploidy (21%)
• Monosomy X (13%)

• Increase with advancing maternal age 
• Diagnosed on analysis of pregnancy tissue (POC)
• Prognosis is unclear (may not reoccur)

Structural chromosomal abnormalities in 6 - 8%
• Translocations
• Deletions
• Inversions



Genetic disorders

Franssen, et al., 2005, Franssen, et al., 2006, Stephenson and Sierra, 2006, Sugiura-Ogasawara et al., 2004, 

Parental karyotype abnormality in 1.9 – 3.5% couples
• The subsequent miscarriage rate is higher, and the live birth rate was lower in 

carrier couples, although the cumulative live birth rate was 64%

• Parental karyotyping can be recommended based on genetic history:
• previous birth of a child with congenital abnormalities
• offspring with unbalanced chromosome abnormalities in the family
• detection of a translocation in the pregnancy tissue

• For other couples, the benefit of the test is limited as the chances of finding an 
abnormality are very low: 
• If female age > 39 y.o., less than three pregnancy losses and a negative family 

history -> the chance of being a carrier of a translocation is very low



Genetic disorders



Sperm DNA damage

• Oxidative damages
• Excessive ROS

• Deficient anti-oxidants

• Susceptibility
• Sperm defects – loss of tight packaging of the DNA

• Poor outcomes - 
• Inadequate oocyte repairing capability

• Associated  with advanced paternal age

• Caused by unhealthy lifestyles 
• Smoking, obesity and excessive exercise 

de Ligny, et al., 2022, Sharma et al., 2013, Wright et al., 2014

> Treatment options
– Lower ROS exposures

– Antioxidants

– NSAIDS

– Shorten sperm transit time (frequent 
ejaculations) 

– Obtain sperm before damage – 
testicular sperm

– Lifestyle changes

– ICS –> if fertility treatments





Sperm DNA damages – ART miscarriages









Several assays have been described to measure sperm DNA damage. 
It has not been established which test is most informative and most reliable. 



Preimplantation Genetic Testing Day 5 (200-300 cells in total) biopsy

2-9 cells from trophectoderm

Not a cure but improves embryo selection



Treatments

No immunological biomarker, except for 
high-titer antiphospholipid antibodies
can be used for selecting couples with RPL 
for specific treatments. 



Treatments



• Proven benefit: hydrosalpinx removal, resection of polyps and SM fibroids, 
thyroid and DM control 

• Possible benefit: chronic endometritis, septum resection, vaginal progesterone, 
lifestyle changes, weight loss

• Mostly Empirical
• Heparin? - in addition to its anticoagulant effects, is known to suppress NK cell cytotoxicity 

and antagonize IFN- action by inhibiting its binding to the cell surface Clin Exp Immunol 120:247–252, 
107:578–584; Cell Immunol 96:409–417, Thromb Haemost 74:998–1002. 

• Progesterone? - can inhibit Th1 cytokine release and reduce embryotoxicity by trophoblast-
activated PBMC cultures from women with RPL Hum Reprod 15(Suppl 1): 46–59

• Ovarian stimulation with gonadotropins and progesterone? - a decrease in Th1 CD4+ cells, 
NK cells, and NK cell activity; also a decrease in the levels of plasma IFN- and IL-2 and an 
increase in TGF-1 Am J Reprod Immunol 48:394–403

• Prednisolone ?
• Intralipid ?

Treatments



Summary

• Recurrent miscarriages occur more frequently than expected by chance

• Only small percentage of women have a treatable underlying cause

• The chance of an ongoing pregnancy decreases with age and number of previous 
miscarriages)

• A woman at high risk of having a miscarriage may not need absolute scientific 
certainty to choose to have a treatment 

• If patients are informed about the uncertainty around treatment effects and available 
safety data, then they could decide for themselves the right course of action 

• IVF without preimplantation genetic testing has the same chances for miscarriage as 
those who fall pregnant naturally

• PGT-A can improve the chances of an ongoing pregnancy and reduce the miscarriage 
rates



Recourses



Thank you



Andrew, 32 years old 
and Kate, 30 years old

Trying to conceive 
for 3 years (from age 
29/27)

Four pregnancy losses 
since started trying

Emotionally exhausted and 
anxious

Not sure if can carry 
pregnancy

Keen to get some answers

WHY???

What are our chance for 
healthy pregnancy?

What tests do we need to 
complete?

What treatments can help?



Andrew and Kate

Kate 30 yo
• G4P0

• CIN III LLETZ, recent smear normal

• Ex-smoker (5-10/d for years till after 1st miscarriage 3 yrs ago)

• Family: Nil sig

• U/S: normal uterus, ovaries features of PCO

• Sono hysterogram: no evidence of endometrial abnormality

• Karyotype 46 XX

• Vaginal & Cervical Swab – no pathogens isolated

• Endometrial biopsy – no endometritis or hyperplasia



Andrew and Kate
Kate 30 yo

• History:
• Gyn hx: G4P0: 

• G1 – no FHR on US 8/40, G2 – only positive urine test, G3 – empty sac on US 7/40 weeks, G4 – positive serum HCG = 150, 
then bleeding and negative HCG

• regular cycle K5/28; CIN III LLETZ, recent CST normal

• Medical hx: Nil sig
• Family Hx: Nil sig
• Ex-smoker (5-10/d for years till after 1st miscarriage 3 yrs ago); ETOH - nil

• Investigations:
• Day 2 blood test: FSH 6, LH 3.4, Testosterone 1.5, SHBG 29, FAI 5.2%, TSH 1.5, Prolactin 155
• Fasting glucose 4.9, insulin 10
• Luteal blood test: P4 30 (day 21), 39 (day 23)
• Karyotype 46 XX
• Thrombophilia screenings –ve 
• Vaginal & Cervical Swab – no pathogens isolated
• Luteal endometrial biopsy – no endometritis /hyperplasia; in phase adequate luteal effect, uNK cells – normal 

profile 
• U/S: normal uterus, ovaries features of PCO
• Sono hysterogram: no evidence of endometrial abnormality



Andrew and Kate

Andrew 32 yo
• History:

• Medical hx: Nil sig

• Family Hx: Nil sig

• Non-smoker; ETOH – nil; BMI = 28

• Investigations:
• Karyotype: 46 XY

• Fasting Homocysteine: 10 (6-15), Fasting Glu 4.5

• Sperm DNA Fragmentation Index (DFI) 15% 



• Do this couple meet criteria of RPL?

• Additional history?

• Considerations for further investigations/ treatments?

• Additional tests?

• Referrals?

• Next management step?



Considerations for Investigation and Treatment

• Woman’s age

• Ovarian reserve
• AMH

• Antral follicle count

• Length of time to conception

• Desired family size

• Is she losing normal or abnormal embryos?

• If karyotype is normal, consider investigations

• If karyotype is abnormal, options are:
• Keep trying

• IVF with PGT-A
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