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T he American Society for Repro-
ductive Medicine (ASRM) de-
fines recurrent pregnancy loss 

(RPL) as the spontaneous loss of two 
or more pregnancies, excluding 
confirmed molar or ectopic pregnan-
cies. Pregnancies confirmed by urinary 
or blood human chorionic gonado-
tropin (HCG) are sufficient. Ultrasound 
or tissue confirmation is not required, 
as access to early pregnancy ultra-
sound and care is variable across pa-
tient populations. In addition, it has 
been established that biochemical 
pregnancy losses confer a similar 
impact on recurrence risk as clinical 
losses, supporting the inclusion of 
biochemical pregnancy losses in the 
definition of RPL (1–3). Recurrent 
pregnancy loss is a disease distinct 
from infertility, requiring its own 
specific evaluation and management. 
There are inconsistent definitions of 
miscarriage (or spontaneous abortion) 
in the literature to define pregnancy 
losses as less than 20 or 22 weeks. For 
the purpose of this document, we will 
use less than 22 weeks, which is 
consistent with the International 
Glossary of Infertility and Fertility 
Care (4). Pregnancy loss after 22 
weeks is considered a stillbirth or 
fetal demise and is outside the scope 
of this document and covered by a

dedicated American College of 
Obstetricians and Gynecologists 
(ACOG)/Society for Maternal-Fetal 
Medicine consensus guideline (5, 6). 

Approximately 50%–60% of first-
trimester miscarriages are due to 
embryonic aneuploidy (7). Sporadic 
aneuploidy is strongly correlated with 
maternal age. Aneuploidy plays a 
smaller role in second and third 
trimester losses and stillbirths, impact-
ing 20% of stillborn fetuses at 22 weeks 
of gestation, 6% of stillborn infants at 
term, and 0.1%–5% of term live births 
(8). When compared with individuals 
with isolated miscarriage, patients 
with RPL have a higher likelihood of 
euploid miscarriage. The likelihood of 
euploid miscarriage further increases 
with the number of miscarriages. Large 
observational cohort studies show that 
women with RPL have an elevated risk 
of several serious health conditions 
later in life, including cardiovascular 
disease, stroke, diabetes, autoimmune 
disorders, and mental health disorders 
(9). Therefore, a complete evaluation 
of maternal and paternal health is 
essential in the setting of recurrent 
miscarriage, especially if ≥1 miscar-
riages are found to be euploid, termed
‟unexplained’’. The definition of RPL 
does not require miscarriages to be 
consecutive, due to a lack of definitive

associations with consecutive miscar-
riages and known risk factors for 
RPL. However, clinicians are urged to 
use their judgment on when to initiate 
a partial or complete workup in the 
setting of nonconsecutive miscar-
riages, as limited data indicate that 
consecutive miscarriages have a poorer 
prognosis for live birth than noncon-
secutive miscarriages in one observa-
tional cohort (10). Management of 
this traumatic diagnosis drives patients 
and providers to seek answers and 
attempt unproven therapies. However, 
counseling about the natural history 
of RPL is a key component and respon-
sibility of the provider, as 50%–80% of 
patients will succeed in their subse-
quent pregnancy attempt with no spe-
cific interventions (11, 12). Although 
ASRM supports shared decision-
making in the absence of high-
quality data, taking care of patients 
with this multifactorial disorder should 
include an evidence-based approach in 
a supportive environment to minimize 
risks of harm because of unproven 
treatments.

In this document, we present a 
stepwise algorithm for the evaluation 
of RPL, with the recommendation to 
perform chromosome evaluation of 
the miscarriage, followed by additional 
testing as indicated (see Fig. 1, Table 1, 
and Table 2). The incremental benefit 
of adding miscarriage testing to the 
diagnostic workup of patients with 
recurrent miscarriage has been demon-
strated in numerous studies (13–15).
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Therefore, we propose a stepwise algorithm, which provides 
more explanations and substantial cost savings by 
avoiding unnecessary testing when miscarriages are 
explained. Although chromosome testing at the time of 
first miscarriage can be offered for explanatory purposes, a 
single euploid early miscarriage has not been shown to 
increase the risk of second loss (16); therefore, reflex 
testing for other causes of losses is not indicated after a 
single euploid miscarriage.

GENETIC EVALUATION OF MISCARRIAGE
The ASRM, European Society of Human Reproduction and 
Embryology (ESHRE), ACOG, and Royal College of Obstetri-
cians and Gynaecologists (RCOG) have all suggested 
considering the genetic analysis of the miscarriage tissue 
in the evaluation of RPL for explanatory purposes and/or 
psychological benefit to patients (17–20). Given new data 
on cost-effectiveness, patient satisfaction, and emotional 
benefits, ASRM now recommends offering a genetic evalu-
ation of miscarriage tissue to all patients experiencing their 
second miscarriage or with a history of recurrent miscar-
riage. Whole chromosome aneuploidy is the most 
commonly identified cause of sporadic and recurrent 
miscarriage (12, 21). The rate of aneuploidy is strongly 
correlated with maternal age and has been demonstrated 
in approximately 50% of miscarriages tested in young 
women (<35 years) and in 75% of miscarriages in women 
over 40 (22). Chromosome testing of miscarriage is highly

desired by patients (23), as testing provides a psychological 
benefit by reducing feelings of guilt and self-blame. In 
addition, chromosome testing at the time of a second 
miscarriage has been shown to frequently provide an expla-
nation (15) and reduce cost in the setting of RPL (13, 24). 
Chromosomal abnormalities account for the majority of 
first-trimester miscarriages, most of which are sporadic 
and nonrecurrent. Detecting the etiology of a miscarriage, 
especially if it is found to be a sporadic aneuploid event, 
can allow for the avoidance of an expensive RPL workup, 
guide counseling, and alleviate a couple’s anxiety and sense 
of guilt. Although surgical management of miscarriage is 
most likely to provide optimal material testing, at-home 
collection kits are available and can be successful after 
medical management (25). For many years, conventional 
metaphase G-banding karyotyping was the standard tech-
nique to evaluate miscarriage tissue for aneuploidy. How-
ever, this technique has significant limitations, including 
high rates of cell culture failure (10%–40%), maternal cell 
contamination (contributing to high rates of false negative 
results), inability to process samples already placed in 
formalin, and inability to detect microdeletions and micro-
duplications <5 Mb (26–31).

Fluorescence in situ hybridization (FISH) has its own ad-
vantages, but it also has significant disadvantages (time-
consuming, probe-design dependent sensitivity, targeting 
only specific chromosomes) that limit its successful applica-
bility to the diagnosis of common numeric chromosome ab-
normalities (18, 32).

FIGURE 1

Approach to recurrent pregnancy loss on the basis of chromosome testing of the most recent miscarriage. APS = antiphospholipid syndrome.
American Society for Reproductive Medicine Practice Committee. Recurrent pregnancy loss. Fertil Steril 2026.
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Molecular karyotyping by array comparative genomic 
hybridization (aCGH), next-generation sequencing (NGS), 
and single-nucleotide polymorphism (SNP) based microar-
rays have distinct advantages over conventional cytoge-
netics. With these techniques, there is no need for cell 
culture, a fast turnaround time, and the ability to use 
archived miscarriage tissue or home-collected tissue 
(30, 33, 34). Additionally, these techniques allow detection 
of microduplications and microdeletions that would other-
wise be missed by conventional karyotyping.

Maternal cell contamination of miscarriage tissue is a 
common problem in miscarriage analysis and limits the 
interpretation of 46,XX results. The maternal cell contami-
nation rate is highly provider-dependent and can be mini-
mized by careful tissue sampling and cleaning (35, 36). 
Molecular fingerprinting can be completed as an adjunct to 
most methodologies to compare maternal and miscarriage 
deoxyribonucleic acid (DNA) using highly polymorphic 
markers, such as SNPs.

Any technology that detects whole chromosome abnor-
malities will identify the most common aneuploidies in 
first-trimester miscarriage. However, each platform has ad-
vantages and limitations. Conventional metaphase karyo-
typing can detect mosaicism and balanced chromosomal 
rearrangements. The SNP-based microarrays provide infor-

mation on uniparental disomy and consanguinity, offer 
decreased cost, rule out maternal cell contamination, and 
have the ability to identify the parent of origin for the aneu-
ploidy. Although aCGH cannot detect balanced transloca-
tions, SNP cannot detect balanced tetraploidy. Next-
generation sequencing can detect segmental aneuploidy 
and mosaicism. Emerging evidence has confirmed the accu-
racy and efficiency of NGS testing in the miscarriage tissue 
evaluation (37). No single technique can detect all possible 
genetic abnormalities, and the most comprehensive results 
might be obtained by combining different techniques.

Summary statement

• The ASRM recommends chromosome analysis of miscar-
riage tissue, when feasible, as a first step in the evaluation 
of the couple with RPL. The American Society for Repro-
ductive Medicine joins ESHRE and ACOG in recommend-
ing array-based technology for analysis of miscarriage 
tissue on the basis of its many technical advantages over 
traditional cytogenetic analysis. Options for at-home 
collection of tissue for miscarriage tissue testing should 
be discussed with patients at the time of miscarriage for pa-
tients who do not desire surgical management.

TABLE 1

Testing in couples/ individuals identified with recurrent pregnancy loss.

Evaluation Indication Test

Recommended
Chromosome evaluation

of miscarriage tissue
All patients Array-based chromosome testing

Uterine cavity evaluation All patients HSG, saline sonogram, or hysteroscopy 
Recommended in certain circumstances
Parental karyotypes Miscarriage with unbalanced translocation or

no miscarriage testing
Blood karyotype of male and female

Antiphospholipid
antibodies

Clinical criteria for antiphospholipid syndrome (APS)
- 3 or more consecutive losses
- personal history of thrombosis

Anticardiolipin IgG and IgM 
Beta-2-glycoprotein IgG and IgM 
Lupus anticoagulant

Thyroid Risk factors or symptoms, Euploid miscarriage, or 
no miscarriage testing

TSH

Chronic endometritis Recurrent unexplained miscarriage or
concurrent infertility

Endometrial biopsy with CD138 staining

Sperm DNA 
fragmentation testing

Recurrent unexplained miscarriage or
concurrent infertility

Sperm DNA fragmentation 
Reproductive urology evaluation

Diabetes Risk factors or symptoms (PCOS, obesity, age >40) HgbA1c
Prolactin Symptoms of hyperprolactinemia

(anovulation, galactorrhea)
Fasting prolactin

Not recommended 
Inherited thrombophilia Not recommended Factor V Leiden, Prothrombin gene, MTHFR, 

protein C, protein S, antithrombin 3, 
homocysteine

Autoimmune testing 
outside of APS 

Not recommended Thyroid antibodies
NK cell testing

Endometrial receptivity 
testing 

Not recommended

Microbiome testing 
(including 
mycoplasma and 
ureaplasma)

Not recommended

Note: APS = antiphospholipid syndrome; DNA = deoxyribonucleic acid; HSG = hysterosalpingography; IgG = immunoglobulin G; IgM = immunoglobulin M; MTHFR = methylenetetrahydro-
folate reductase; NK = natural killer; PCOS = polycystic ovary syndrome; TSH = thyroid-stimulating hormone.
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UTERINE CAVITY EVALUATION
Given the risk of retained pregnancy tissue, intrauterine ad-
hesions, and the increased prevalence of anatomic abnor-
malities among patients with RPL (38–40), an evaluation of 
the uterine anatomy should be offered to all women with 
RPL (17–19,41).

Congenital uterine anomalies

The higher prevalence of congenital uterine anomalies among 
women with RPL is well established. Congenital uterine anom-
alies are detected more often among these women compared 
with the general population [risk ratio [RR] (95% confidence in-
terval [CI]): 13.3% (8.9–20) vs. 5.5% (3.5–8.5)], and prevalence 
does not appear to differ substantially with two vs. three mis-
carriages (18, 38, 39). In a meta-analysis, the probability of 
miscarriage was higher [RR (95%CI): 1.68 (1.31–2.15)] among 
women with congenital uterine anomalies compared with con-
trols. Additionally, septate and bicornuate uteri were associated 
with an increased probability of first- and second-trimester 
miscarriage; for septate [RR (95%CI): 2.65 (1.39–5.09), and 
2.95 (1.51–5.77) and bicornuate uteri 2.32 (1.05–5.13)] and 
2.90 (1.56–5.41), respectively (40).

A variety of noninvasive or minimally invasive diagnostic 
procedures are currently available to accurately evaluate uter-
ine anatomy and pathology, including hysterosalpingography 
(HSG), 2- and 3-dimensional ultrasonography, hysterosalpingo 
contrast sonography (HyCoSy), sonohysterography (SHG), hys-
teroscopy, magnetic resonance imaging (MRI), and laparos-
copy. Each diagnostic technique has distinct advantages and 
disadvantages, and each one can be used in combination 
with another, as needed, in complex diagnostic cases. Overall, 
techniques that permit accurate evaluation of the uterine con-
tour (outer and inner) are more informative in the detection 
and accurate classification of congenital uterine anomalies 
(42). The sensitivity and specificity of SHG in diagnosing uter-
ine malformations are higher than those of either HSG or diag-
nostic hysteroscopy (43). Additionally, its combination with 3-
dimensional ultrasonography allows for the visualization of the 
inner and outer uterine contour, further increasing its sensi-
tivity and specificity.

The Thessaloniki ESHRE/European Society for Gynaeco-
logical Endoscopy (ESGE) consensus on diagnosis of female 
genital anomalies reported on the overall diagnostic accu-
racy of available diagnostic technologies and concluded 
that 3-dimensional ultrasonography had the highest accu-
racy (97.6%), followed by SHG (96.5%), 2-dimensional ultra-
sound (86.6%), and HSG (86.9%). Moreover, MRI correctly 
subclassified 85.8% of anomalies, accurately diagnosing 
congenital uterine malformations in well over 90% of the 
cases (41). An advantage of MRI is that it often permits the 
concurrent diagnosis of urinary tract abnormalities (often 
coexisting with M€ ullerian duct anomalies); however, its 
high cost precludes its use as a first-line diagnostic modality. 
The new ASRM M€ ullerian anomalies classification is an 
excellent tool for guiding the identification, diagnosis, and 
treatment of these anomalies (42).

Treatment of congenital uterine malformations. Hystero-
scopic metroplasty is the most common procedure for septum

resection and is considered safe and effective by this mini-
mally invasive approach. Although associations exist be-
tween congenital and acquired abnormalities and poor 
pregnancy outcomes, data supporting a clear positive impact 
of surgical management remain limited. For example, un-
treated M€ ullerian anomalies were associated with lower im-
plantation rates and higher miscarriage risk in a large series 
of donor egg cycles. Treatment of anomalies did appear to 
provide some benefit but did not normalize miscarriage 
risk (44). Additionally, a retrospective cohort of 257 women 
with a range of reproductive presentations demonstrated no 
difference in livebirth or miscarriage rate after septum resec-
tion and a smaller study of 32 recurrent early pregnancy loss 
patients in the US similarly showed no improvement in live 
birth or miscarriage. A meta-analysis of 10 observational 
studies of all comers showed a reduction in miscarriage 
and malpresentation but no difference in live birth after hys-
teroscopic metroplasty (45–51). Although not designed to 
specifically assess a role for septum resection in RPL, a 
multicenter, international randomized controlled trial (RCT) 
comparing septum resection vs. no resection in women 
with a history of subfertility, one prior early miscarriage or 
history of preterm birth and a documented uterine septum 
did not find an improvement in live birth rate (LBR) with 
septum resection (31%) compared with expectant 
management (35%) (RR 0.88, 95% CI 0.47 to 1.65) (52). 
However, this RCT had significant limitations, including a 
small sample size, a heterogeneous study population, a lack 
of standardized surgical approach (electrosurgical and/or 
mechanical), and a short follow-up period for the outcome 
of live birth (45–48). According to the ASRM uterine 
septum guideline, it is recommended to offer hysteroscopic 
septum incision to patients with a septum and RPL in a 
shared decision-making model (53). In contrast, no clear ev-
idence supports the surgical correction of arcuate, bicornu-
ate, unicornuate uterus (54).

Acquired intracavitary pathology

The role of acquired intracavitary pathology (i.e., endome-
trial polyps, submucosal fibroids, intrauterine adhesions 
[IUA]) in RPL is unclear. The prevalence of endometrial 
polyps, fibroids, and IUA in RPL varies, depending on the 
study (1.6%–6%, 0.5%–1.3%, and 1.3%–9.6%, respectively) 
(54, 55). Hysteroscopy can easily and accurately diagnose 
such intrauterine anomalies, whereas SHG can aid by delin-
eating submucosal myomas and permitting the evaluation of 
their proximity to the endometrial cavity in case of intramu-
ral myomas, all with high accuracy.

Treatment of acquired uterine malformations. The benefit 
of surgical intervention for acquired anomalies is still 
controversial, as high-quality, randomized studies are lack-
ing that conclude a reduction in the risk of miscarriage. 
Nevertheless, in clinical practice, endometrial polyps, sub-
mucosal myomas, and IUAs are the primary reasons for sur-
gical intervention in the management of RPL (54). 

Hysteroscopic myomectomy for the treatment of submu-
cosal fibroids can improve the chance of pregnancy. Howev-
er, the data are unclear whether there is a benefit of surgery
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in terms of reduction in miscarriage within an RPL popula-
tion (47). For intramural fibroids without cavity involve-
ment, a clear benefit of removal has not been shown (47). 
For multiple fibroids, as well as submucosal fibroids with a 
significant intramural component, an abdominal approach 
to myomectomy can be considered, including a laparoscopic

approach when appropriate (54). Despite the lack of high-
quality data, observational studies support hysteroscopic 
myomectomy as a treatment for submucosal fibroids in 
couples with RPL. The ASRM suggests removing large cavity 
deforming fibroids or those directly impacting the cavity 
(submucosal or a submucosal component) to improve preg-
nancy rates (47, 56).

Universally accepted recommendations do not exist to 
guide the management of endometrial polyps. A review of 
studies on fertility outcomes after hysteroscopic polypec-
tomy remains too limited for universal recommendation 
within the RPL population. Hysteroscopic polypectomy is 
overall widely regarded as a safe procedure with a very low 
complication rate (57). Case reports have suggested an 
improvement in LBR when hysteroscopic polypectomy is uti-
lized before intrauterine insemination cycles (58, 59). 
However, the data within the in vitro fertilization (IVF) pop-
ulation remains conflicting (18, 19, 58). Given that limited 
data demonstrate an increase in live birth in infertile women 
after polypectomy, it is reasonable to consider offering hys-
teroscopic polypectomy for women with RPL found to have 
endometrial polyps. Lastly, plasma cells, a key feature of 
chronic endometritis, are often encountered in association 
with polyps; however, polypectomy is likely sufficient for 
treatment rather than antibiotics (60, 61).

Recurrent pregnancy loss is an independent risk factor 
for the development of intrauterine adhesions. Intrauterine 
adhesions, also referred to as Asherman syndrome, can 
develop after uterine instrumentation (including curettage), 
pelvic infections, postobstetrical complications, and uterine 
surgery (posthysteroscopic myomectomy and polypectomy). 
In a large meta-analysis from 2014, relative to women with 
one miscarriage, women with two, three, or more miscar-
riages showed an increased intrauterine adhesion risk by a 
pooled odds ratio (OR) of 1.41 and 2.1, respectively (62). 
Case reports have described favorable pregnancy outcomes 
after adhesiolysis for mild to moderate adhesions; however, 
this was studied within an infertile population (63). Both 
the ESHRE and ASRM concluded that there was insufficient 
evidence to recommend surgical removal of IUAs in women 
with RPL (17, 18). Although there is a paucity of evidence 
supporting the surgical removal of intrauterine adhesions 
in couples with RPL, treatment of mild and moderate adhe-
sions by a hysteroscopic approach may be considered. In 
the event of significant intrauterine adhesive disease or 
irreparable anatomic uterine abnormalities, IVF with transfer 
of embryos to an appropriately selected gestational carrier 
may also be a consideration.

Summary statement

• A uterine cavity evaluation should be offered to all women 
with unexplained RPL and can be considered in patients 
with aneuploid miscarriages to evaluate for anatomic ab-
normalities that could lead to miscarriage or sequelae 
from prior miscarriages, such as adhesions and retained 
pregnancy tissue. It is reasonable to offer surgical treat-
ment of a uterine septum and acquired uterine defects, 
including endometrial polyps, submucosal fibroids,

TABLE 2

Treating couples/individuals identified with recurrent pregnancy 
loss.
Standard recommended

treatments
✔ Preconception optimization of 

maternal health conditions 
(such as lupus, hypertension)

✔ Psychological support
✔ Treatment of APS with heparin 

and low-dose aspirin
✔ Treatment of overt thyroid 

disease
✔ Treatment of uncontrolled Dia-

betes Mellitus
✔ Genetic counseling in a setting 

of known genetic cause 
(parental translocation) or high-
risk family history

✔ Treatment of 
hyperprolactinemia

Treatments of possible 
benefit, with limited or 
conflicting studies

✔ Correction of uterine cavity ab-
normalities (uterine septum, 
polyps, submucosal fibroids, in-
trauterine adhesions)

✔ Addition of progesterone sup-
port if the patient has bleeding 
in the first trimester

✔ Empiric use of progesterone in 
the luteal phase

✔ Treatment of chronic 
endometritis

✔ Reproductive Urology evalua-
tion if elevated sperm DNA 
fragmentation

✔ Use of Metformin for women 
with PCOS or evidence of insulin 
resistance

✔ IVF for PGT-A or PGT-SR
✔ Use of donor gametes in a 

setting of genetic cause found 
or advanced maternal age with 
diminished ovarian reserve

Treatments proven 
ineffective or no 
evidence of benefit

✔ Use of empiric aspirin and 
thrombolytics in the absence of 
positive APS testing

✔ Treatment of endometriosis and 
adenomyosis

✔ Treatment of hyperprolactine-
mia in the absence of ovulatory 
disorder

✔ Treatment of inherited 
thrombophilia

✔ Thyroid hormone supplementa-
tion in patients with isolated 
TPO antibodies or TSH less than
4 mIU/L

✔ IVIG, intralipids, or prednisone
Note: APS = antiphospholipid syndrome; DNA = deoxyribonucleic acid; IVIG = intravenous 
immunoglobulin; IVF = in vitro fertilization; PCOS = polycystic ovary syndrome; PGT-A = 
preimplantation genetic testing for aneuploidy; PGT-SR = preimplantation genetic testing 
for structural rearrangements; TPO = thyroid peroxidase; TSH = thyroid-stimulating 
hormone.
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retained pregnancy tissue, and intrauterine adhesions, in 
women with RPL.

PARENTAL KARYOTYPES
Although prior ASRM guidelines and ACOG recommend RPL 
couples undergo peripheral karyotyping to detect balanced 
structural chromosomal rearrangements, ESHRE and RCOG 
recommend parental karyotyping only after individual risk 
assessment or when testing of products of conception detects 
an unbalanced structural chromosomal abnormality (17–20). 
Routine karyotyping can miss small rearrangements or 
rearrangements that have similar banding patterns and are 
likely underestimated (64,65). A recent study involving 
over 1,000 RPL patients found that 11.7% of them had 
chromosomal abnormalities on low-pass sequencing, and 
40% of these were undetected by G-banding karyotype 
(64, 66). Currently, only G-banding karyotype testing is 
widely available and should be considered the first test; how-
ever, further studies are needed on the optimal testing of par-
ents desiring testing for chromosome rearrangements. 

Testing for structural chromosomal rearrangements will 
provide reassurance for most couples, may help to individu-
alize treatment plans, and respect reproductive autonomy. 
Furthermore, it aids genetic counseling for the affected indi-
vidual(s) and their at-risk relatives. Accurate prediction of 
the risk of another miscarriage or birth of an affected child 
requires knowledge of the specific chromosomes involved, 
the type and size of the rearrangements, as well as the sex 
of the carrier (66). Additionally, prediction of the segregation 
mode in RPL patients presents further challenges because it is 
influenced by more factors, including the unique position of 
the translocation breakpoints in each patient, gene content, 
and other aspects unique to individual(s) (67). For individ-
ual(s) with reciprocal balanced translocations who elect as-
sisted reproductive technologies (ART)/preimplantation 
genetic testing for structural rearrangements (PGT-SR), ge-
netic counseling with risk calculation, counseling should 
include a discussion about 1) the increased risk of uniparen-
tal disomy (UPD) in their offspring (67–69), and 2) the 
possibly higher rates of additional aneuploid events among 
female carriers (67), although not all studies have shown this. 

Arguments against routine parental karyotyping among 
those with RPL include the low chance of detecting an abnor-
mality with <3 miscarriages, a negative family history, and 
maternal age above 39 years (18, 70–72), the reassuring 
cumulative LBRs without the adoption of invasive ART/ 
PGT treatments (18), and the limitations and expenses 
associated with current karyotype technology. 
Furthermore, concerns exist about the unforeseen impact 
of the diagnosis on the parent(s)’s psychology and 
reproductive decision-making.

Treatment options for carriers of balanced 
chromosomal rearrangements (PGT-SR)

Several observational studies on couples with translocations 
have shown LBRs as high as 70%–71% without assisted 
reproduction and miscarriage rates as low as 29%–30%

(73,74). Treatment using IVF with PGT-SR can be offered 
to couples for whom one or both partners are carriers of a 
translocation. The PGT-SR can be utilized as a tool to screen 
embryos for an unbalanced chromosomal abnormality of 
parental origin. In addition, conception through the use of 
donor gametes can be considered in a couple where one or 
both partners carry a translocation.

To date, the efficiency of PGT-SR vs. expectant man-
agement has not been established, owing to the lack of pro-
spective trials evaluating subsequent pregnancy outcomes 
and the relatively large number of different chromosome 
abnormalities that exist. Earlier studies on the use of preim-
plantation genetic diagnosis and cleavage-stage trophecto-
derm biopsy for translocation carriers had mixed outcomes 
regarding cumulative reduction in miscarriage rate and 
improvement in LBR (75, 76). A large, retrospective study 
of 194 couples with a reciprocal translocation and RPL 
who underwent 265 PGT-SR cycles described a LBR of 
56% per euploid transfer and 38% per started cycle, with 
a miscarriage rate of 11.0% per clinical pregnancy (77). Pa-
tients should be counseled that the presence of a balanced 
translocation significantly decreases the number of euploid 
blastocysts available for transfer in an IVF cycle, and one 
study of 1942 PGT-SR cycles showed that on average, cou-
ples needed at least 4.5 blastocysts to have a good chance 
of at least one euploid embryo, which is consistent with 
another study showing 17%–22% euploidy rate depending 
on maternal age (78, 79). In the setting of advanced 
maternal age or low ovarian reserve, IVF is less likely to 
yield a euploid embryo and may require multiple retrieval 
cycles to achieve a usable embryo. These couples should 
be counseled on all options, including unassisted concep-
tion and donor gametes.

Summary statement

• Screening for parental balanced structural chromosomal 
rearrangements should be offered when an unbalanced 
structural chromosome rearrangement is detected in 
miscarriage testing or when no chromosomal testing of 
miscarriages is available. Additional studies are warranted 
to determine the overall effectiveness of PGT-SR in the 
setting of parental chromosome rearrangements.

ANTIPHOSPHOLIPID SYNDROME TESTING
Antiphospholipid syndrome (APS) is an acquired thrombo-
philia, the diagnosis of which requires the presence of certain 
clinical criteria (i.e., thrombotic events and adverse preg-
nancy outcomes, including miscarriage) and the detection 
of persistent, circulating antiphospholipid antibodies (aPL) 
in the plasma on more than one occasion at least 12 weeks 
apart (80). The RPL patients with true APS are at risk for 
serious obstetrical complications, which can be life-
threatening to both the mother and the fetus (19). The use 
of antithrombotic drugs during pregnancy may help prevent 
some of the adverse reproductive outcomes in this group; 
however, the data come from relatively small studies. The 
combination of aspirin and heparin appears to reduce the
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risk of miscarriage associated with antiphospholipid anti-
body syndrome and therefore increase the rate of live births 
in a carefully defined cohort (81).

When and if to test patients with recurrent miscarriage is 
a matter of some controversy. Consensus guidelines state 
that testing is warranted if there are three or more consecu-
tive miscarriages without other explanations; however, 
newer criteria suggest that recurrent early miscarriage alone 
may not be sufficient to meet clinical criteria for APS (82). 
Additionally, patients with a single miscarriage should be 
screened for other APS clinical criteria, such as documented 
miscarriage after 10 weeks, unexplained prior venous throm-
boembolism (VTE), and pregnancy complications, such as se-
vere preterm preeclampsia, placental insufficiency, or 
cutaneous manifestations (see Table 3) (80, 83). Conversely, 
if all miscarriages are aneuploid, testing for aPL is not recom-
mended. It should be recognized that APS testing has a high 
false positive rate, and repeat testing could cause delays in 
subsequent pregnancies or unnecessary treatments. 

Laboratory testing should include lupus anticoagulant 
(LAC), anticardiolipin (aCL) immunoglobulin G (IgG) or immu-
noglobulin M (IgM), and anti-ß2-glycoprotein-I (aß2GPI) 
immunoglobulin G (IgG) or immunoglobulin M (IgM) anti-
bodies. Antibody titers >99th percentile for the laboratory 
or >40 IgG phospholipid units (GPL)/IgM phospholipid units 
(MPL) are considered preliminarily positive, but need to be 
persistently positive on repeat testing 12 weeks later to meet 
diagnostic criteria for APS (see Table 3) (80, 83, 84).

In 2023, the American Rheumatology Society and the Eu-
ropean Alliance for the Associations of Rheumatology rigor-
ously reviewed the literature and the available data to come 
up with a new scoring system that was statistically validated 
and approved for use in research settings (82). How these 
new research guidelines will be used in clinical practice is yet 
to be determined at the time that this document is being written.

Treatment of APS

Although studies are small and inconsistent, a meta-analysis on 
the treatment of obstetric APS without a history of clot demon-
strated the benefit of treatment with low-dose aspirin and pro-
phylactic dose heparin/low molecular weight heparin (LMWH) 
(85). Current consensus guidelines recommend treating women 
with a history of thrombotic events and APS with therapeutic an-
ticoagulation (86). Given the serious consequences of APS and 
the changing guidelines for testing and treatment, we recom-
mend referral to a hematologist or rheumatologist with expertise 
in antiphospholipid antibody syndrome for long-term manage-
ment of patients with confirmed persistent and moderate to high 
antibody titers and positive lupus anticoagulant.

Summary statement

• A laboratory evaluation for antiphospholipid antibodies is
recommended for individuals who meet clinical criteria for 
antiphospholipid antibody syndrome. Treatment should 
include a low-dose aspirin before conception or with initi-
ation of prophylactic heparin at the time of clinical or lab-
oratory evidence of a pregnancy.

THYROID TESTING
Pregnancy impacts the function of the thyroid gland, and 
thyroid disease in pregnancy may lead to adverse obstetric 
and fetal outcomes. Among women trying to conceive, overt 
hypothyroidism is associated with an increased risk of infer-
tility and miscarriage, with the risk of the latter calculated to 
be as high as 60% among hypothyroid women not treated 
adequately (87–90). For these reasons, the American 
Thyroid Association and ASRM recommend treating overt 
hypothyroidism with levothyroxine during pregnancy 
(91,92). There is some evidence of an association between 
1) RPL and subclinical hypothyroidism and 2) RPL and 
thyroid autoimmunity (presence of elevated levels of 
thyroid peroxidase antibodies). A meta-analysis of five 
studies found the prevalence of subclinical hypothyroidism 
(SCH) in women with RPL to be 12.9% (95% CI: 0%–35%) 
(93), which is higher than the prevalence of SCH among preg-
nant women (3.5%). In a meta-analysis of 17 studies, Dong 
et al. (93) found an association between thyroid autoimmu-
nity and RPL (OR 1.94; 95% CI, 1.43–2.64) (93). The ASRM 
recommends that women with RPL should be screened with 
a serum thyroid-stimulating hormone (TSH) (91).

Treatment of thyroid dysfunction

Women with overt hypothyroidism, which is defined as TSH 
above the upper limit of normal for the laboratory, with free 
thyroxine (T4) below the normal range, should be adequately 
treated before planning the next pregnancy. There is also ev-
idence that women with subclinical hypothyroidism, which 
is defined as TSH above the upper limit of normal for the lab-
oratory, with free T4 in the normal range, and RPL should be 
treated with levothyroxine. In a 2023 meta-analysis of 15 
studies, three studies of women with RPL and subclinical hy-
pothyroidism found that levothyroxine treatment increased 
LBRs (RR = 1.20, 95% CI: 1.01, 1.42) and four studies found 
that levothyroxine treatment decreased miscarriage rates (RR
= 0.65, 95%CI: 0.44, 0.97) compared with placebo (94). How-
ever, recent, large randomized controlled studies failed to 
show the benefit of treating euthyroid women with thyroid 
autoimmunity with levothyroxine (95–97).

Summary statement

• Women with RPL who have had euploid miscarriage or no 
testing of miscarriage tissue should be screened for hypo-
thyroidism with measurement of TSH and treated if TSH 
>4 mIU/L or the upper limit of normal in the laboratory. 
Given the high-quality data demonstrating no benefit of 
treating euthyroid women with thyroid autoimmunity, we 
do not recommend screening for thyroid antibodies.

CHRONIC ENDOMETRITIS
Chronic endometritis is a subclinical inflammatory or infec-
tious process characterized by the presence of plasma cells in 
the functional endometrium. There is a large body of evi-
dence supporting the association between chronic endome-
tritis and RPL, with a prevalence of 7%–57% (98–100), and

VOL. ■ NO. ■ / ■ 2026 7

Fertil Steril®



women with RPL have a significantly higher prevalence of 
chronic endometritis compared with controls (101, 102). A 
limitation of the current literature, however, is the use of 
varied testing methods, biopsy timing, and diagnostic 
criteria for defining chronic endometritis. Additionally, if 
other pathologies are present, such as polyps, retained 
products of conception, or fibroids, plasma cells may be 
seen in endometrial sampling and complicate the diagnosis. 

Although hysteroscopy, endometrial culture, and micro-
biome testing have been proposed, the most well-studied 
method for the diagnosis of chronic endometritis is an endo-
metrial biopsy with plasma cell identification. There is 
currently no consensus on the number of plasma cells 
required for the diagnosis and whether immunohistochem-
ical staining for CD138 is necessary. One case control study 
evaluating various diagnostic thresholds suggests that the 
best performing criterion for chronic endometritis is identifi-
cation of ≥3 plasma cells per whole section or ≥2 per 10 
high-power field using CD138 staining (103).

Treatment of chronic endometritis

Chronic endometritis is treated with oral antibiotics and 
removal of any associated uterine pathology (polyps, re-
tained pregnancy tissue). A test of cure biopsy can be 
completed following the next menstrual cycle after antibiotic 
treatment. In 2010, Johnston-MacAnanny et al. (104) re-
ported that a single course of doxycycline resulted in a 
cure among 66% of cases, while two courses of antibiotics re-
sulted in a cure in all cases. In 2014, McQueen et al. (99) re-
ported that treatment with levofloxacin and flagyl had a cure 
rate of 94% in a single course.

A meta-analysis of 12 studies examining the effects of 
antibiotic treatment of chronic endometritis in RPL patients 
showed improved LBR if a test of cure biopsy is performed 
and resolution of chronic endometritis confirmed. However, 
this data was limited by heterogeneous study populations, 
definitions of chronic endometritis, and a lack of RCTs 
(105, 106). A high-quality RCT presented as an abstract in 
which 438 women with RPL and biopsy confirmed chronic 
endometritis were randomized to 2 weeks of doxycycline 
vs. placebo demonstrated no significant difference in miscar-
riage or LBR (107, 108).

Summary statement

• Until recently, limited data existed to inform best practice
and some evidence suggested a benefit to screening and 
treating endometritis. However, a recent high-quality 
RCT presented as an abstract demonstrated no benefit of 
prescribing doxycycline for chronic endometritis in RPL pa-
tients (107, 108).

MALE EVALUATION
Male age and metabolic health have been associated with 
miscarriage in several observational studies (109–111).

However, standard semen analysis parameters do not 
appear to be predictive of RPL (112). In contrast, 
elevated sperm DNA fragmentation (SDF) is associated 
with miscarriage (113). Sperm DNA damage may occur 
from environmental toxins, pollution, drugs, febrile 
illness, cigarette smoking, varicocele, increasing 
paternal age, or a combination of factors (114–116). 
Sperm DNA is protected by protamines and tight 
packaging; however, despite these protections, certain 
regions of sperm DNA are still susceptible to damage 
(117). Some of this damage can be repaired by the 
oocyte after fertilization; however, in certain cases, the 
damage is too extensive for repair, and poor 
reproductive outcomes can occur.

Two recent meta-analyses have suggested that male 
partners of women with RPL have higher sperm DNA frag-
mentation than partners of fertile controls, with a mean dif-
ference of 11%–12% on the SDF scores (118, 119). In another 
meta-analysis, investigators found a higher rate of 
subsequent miscarriage in couples with high (vs. low) SDF, 
with RR = 2.16 (1.54, 3.03; P≤.00001) (120).

Treatment of male factors

Although interventions such as varicocele repair, testicular 
sperm extraction, sperm selection, smoking cessation, fre-
quency of ejaculation, and other lifestyle optimization 
have been shown to decrease SDF, there are no well-
controlled published studies that demonstrate whether treat-
ment of elevated SDF decreases the risk of RPL. A large, ran-
domized trial using hyaluronan binding for sperm selection 
did show a reduction in miscarriage rates, but this was not 
specifically focused on RPL patients (121). However, 
abnormal testing may prompt urologic consultation for 
men experiencing RPL, with the goal of identifying factors 
or interventions that could impact SDF (113, 122).

Summary statement

• Sperm DNA fragmentation testing may be considered in 
patients with otherwise unexplained recurrent miscarriage 
or recurrent miscarriage and concomitant infertility. 
Further research is necessary to determine if treatment im-
proves pregnancy outcomes.

DIABETES MELLITUS TESTING
Uncontrolled diabetes mellitus (DM) and an elevated hemo-
globin A1C (HbA1C) have both been linked to RPL; however, 
well-controlled DM is not a risk factor for RPL. In a recent 
study of patients with infertility and RPL, HbA1C was found 
to be superior to a 2-hr glucose tolerance test (GTT) as an 
initial screening test for pre-DM, because it identified a sub-
stantial number of women who would have remained undi-
agnosed on the basis of a normal 2-hr GTT alone (123). 
However, the clinical significance of an elevated HbA1C in 
women with infertility and RPL remains unclear.
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Summary statement

• Given the association of uncontrolled DM with pregnancy
complications and the need for glycemic control before 
conception to optimize outcomes, ASRM recommends 
measuring an HbA1C during the diagnostic workup of 
women with RPL if risk factors are present. Risk factors 
for DM include being overweight or obese (i.e., high body 
mass index [BMI]), family history of DM, age >40, polycy-
stic ovary syndrome (PCOS), and history of gestational 
diabetes.

The use of metformin for women with PCOS

Polycystic ovary syndrome, obesity, and insulin resistance 
have been associated with increased risk of euploid miscar-
riage; however, the mechanisms are unclear (124, 125). The 
PCOS affects 5%–10% of the female population in the United 
States. Women with PCOS have difficulty conceiving and 
have been found to have an increased risk of miscarriage 
(126). Early miscarriage has been reported to be as high as 
30%–50% in this population. Studies have implicated hyper-
insulinemic insulin resistance as an independent risk factor 
for early miscarriage (127). Metformin, an insulin-
sensitizing drug, has been shown to reduce the rate of early 
miscarriage in PCOS patients. Although not studied specif-
ically in the setting of RPL, metformin has been shown to 
reduce miscarriage risk in women with PCOS in some obser-

vational studies (128–130). Metformin or placebo was 
administered to women with RPL and abnormal GTTs; 
miscarriage rates were significantly reduced after 
metformin therapy compared with placebo in women 
without PCOS (15% vs. 55%) (131). In a recent, large meta-
analysis of 2,899 pregnant women with PCOS, the use of met-
formin significantly reduced the incidence of preterm delivery 
(3.86% vs 9.19%, RR 0.42, 95% CI 0.25–0.71, P = .001), early 
miscarriage (cumulative rate 6.58% vs 18.35%, RR 0.40, 95% 
CI 0.20–0.78, P = .007), and the use of insulin treatment 
throughout pregnancy (cumulative rate 2.14% vs 5.12%, RR 
0.43, 95% CI 0.22–0.85, P = .01), all without any significant 
difference in serious maternal adverse events (132). However, 
continuous use of metformin throughout pregnancy, until de-
livery, has been associated with an increase in childhood 
obesity (133). A meta-analysis on the risks of metformin during 
pregnancy concluded that exposure to metformin during the 
first trimester of pregnancy does not increase the risk of birth 
defects (134). The currently available data are heterogeneous 
because of differences in patient populations and timing of 
initiation and discontinuation of metformin.

Summary statement

• Although the evidence of benefit in the setting of RPL is in-
direct, it is reasonable to consider metformin in women 
with PCOS, with evidence of insulin resistance and other-
wise unexplained miscarriage. Further studies are needed

TABLE 3

Classification criteria for APS. 
Clinical criteria
Vascular thrombosis • One or more documented episodes of arterial, venous, or small vessel thrombosis—other than su-

perficial venous thrombosis—in any tissue or organ. Thrombosis must be confirmed by objective, 
validated criteria. For histopathologic confirmation, thrombosis should be present without significant 
evidence of inflammation in the vessel wall.

Pregnancy morbidity • One or more unexplained deaths of a morphologically normal fetus at or beyond the 10th week of 
gestation, with normal fetal morphology documented by ultrasound or direct examination of the 
fetus.

• One or more premature births of a morphologically normal neonate before the 34th week of gestation 
because of: (i) eclampsia or severe pre-eclampsia defined according to standard definitions, or (ii) 
recognized features of placental insufficiency.

• Three or more unexplained, consecutive spontaneous abortions before the 10th week of gestation, 
with maternal anatomic or hormonal abnormalities and paternal and maternal chromosomal causes 
excluded.

Laboratory criteria 
Note: Investigators are 

strongly advised to 
classify APS patients in 
studies into one of the 
following categories: I, 
more than one 
laboratory criterion 
present (any 
combination); IIa, LAC 
present alone; and IIb, 
aCL present alone; IIc, 
anti-ß2GPI antibody 
present alone.

• Lupus anticoagulant (LAC) 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 Haemostasis (84).

• Anticardiolipin antibody (aCL) of IgG and/or IgM isotype in serum or plasma, present in medium or 
high titer (i.e., >40 GPL or MPL, or > the 99th percentile) on two or more occasions, at least 12 weeks 
apart, measured by a standardized ELISA.

• Anti-ß2-glycoprotein-I antibody of IgG and/or IgM isotype in serum or plasma (in titer >the 99th 
percentile) present on two or more occasions, at least 12 weeks apart, measured by a standardized 
ELISA, according to recommended procedures.

Note: Adapted from Miyakis S et al. (80). AND Practice Bulletin No. (83). aCL = anticardiolipin antibody; APS = antiphospholipid syndrome; ELISA = enzyme-linked immunosorbent assay; GPL = 
IgG phospholipid; IgG = immunoglobulin G; IgM = immunoglobulin M; LAC = lupus anticoagulant; MPL = IgM phospholipid.
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to clarify the optimal patient population, dosage, and 
timing of initiation and discontinuation before definitive 
recommendations can be made.

PROLACTIN TESTING
Prolactin is often measured in women with anovulatory 
infertility, because elevated levels are associated with ovula-
tory dysfunction and possible luteal phase defect. The latter 
might be mediating a negative impact of hyperprolactinemia 
on pregnancy outcomes. Earlier studies suggested a possible 
association between hyperprolactinemia and recurrent 
miscarriage (135, 136). However, there is no high-quality ev-
idence either linking prolactin disturbances to RPL or docu-
menting a benefit of dopamine agonist treatments on the 
prevention of future miscarriages in women with RPL.

Summary statement

• Prolactin testing is not recommended in women with RPL,
except in the evaluation of coexisting clinical symptoms, 
such as galactorrhea or anovulation.

USE OF EMPIRIC PROGESTERONE
Progesterone is necessary to achieve and maintain preg-
nancy because of its direct effect on the endometrium and 
immune-modulating properties. There have been several 
studies evaluating the effect of progesterone supplementa-
tion on women with recurrent miscarriage, with differing 
conclusions. The Progesterone in Recurrent Miscarriage 
(PROMISE) trial was a large multicenter, randomized, 
placebo-controlled trial which showed that vaginal proges-
terone treatment in the first trimester of pregnancy did not 
result in a significant increase in LBR compared with placebo 
among patients with a history of unexplained recurrent 
miscarriage (137). This study was limited by the use of pro-
gesterone after a confirmed pregnancy. In 2017, Stephenson 
et al. (138), reported an improved LBR among women with 
RPL who used vaginal progesterone starting 3 days after 
the LH surge and until 10 weeks of gestation. However, this 
study was retrospective and nonrandomized.

The Progesterone in Spontaneous Miscarriage trial 
looked at the use of vaginal progesterone in patients who 
presented with vaginal bleeding in early pregnancy; there 
was a 3% increase in LBR, which was not significant. In a 
subgroup analysis of these studies, women with a history 
of miscarriage who present with threatened miscarriage 
had a 5% increase in LBR after the use of vaginal progester-
one compared with placebo, which reached statistical signif-
icance. The investigators acknowledge that this observation 
requires further validation because multiple comparisons 
were performed without statistical adjustment (139). There 
is no evidence supporting the practice of checking progester-
one levels in unassisted pregnancies and supplementing 
based on the level.

Summary statement

• Additional prospective clinical trials are needed to deter-
mine if progesterone supplementation in women with 
RPL can improve live birth rates. Vaginal progesterone 
may be considered in early pregnancy in the setting of 
vaginal bleeding and/or recurrent unexplained miscarriage 
using a shared decision-making model.

PREIMPLANTATION GENETIC TESTING FOR 
ANEUPLOIDY
The most common cause of both sporadic and recurrent 
miscarriage is embryonic aneuploidy (140). Therefore, it 
has been hypothesized that IVF with preimplantation genetic 
testing for aneuploidy (PGT-A) could be an effective strategy 
to lower the rate of miscarriage and increase the LBR among 
individuals with recurrent miscarriage. However, PGT-A has 
not been shown to be effective at reducing miscarriage or 
increasing LBR in the setting of RPL in prospective studies 
(141).

In 2016, Murugappan et al. (142) performed a retrospec-
tive intent-to-treat analysis of IVF with PGT-A vs. expectant 
management (EM), where the decision to use PGT-A was 
based on provider recommendation and patient preference. 
In this study, an ‟attempt’’ was defined as one IVF cycle 
and frozen embryo transfer (FET) in the PGT-A group, as 
well as 6 months of trying to conceive in the EM group. 
The LBR in the two groups was similar, with 32% vs. 34% 
per attempt in PGT-A vs. EM. Furthermore, median time to 
pregnancy was longer in the cohort of women undergoing 
PGT-A vs. EM (6.5 vs. 3 months). In this analysis, improved 
LBR of PGT-A was only realized by patients >40 reaching 
euploid transfer (142).

In 2021, Bhatt et al. (143) performed a Society for Assis-
ted Reproductive Technology – Clinic Outcome Reporting 
System (SART-CORS) analysis on IVF outcomes with or 
without PGT-A in individuals with RPL (N = 1,2631 cycles). 
The analysis was limited to couples with RPL, defined as a 
history of three or more miscarriages, undergoing FET 
with a primary outcome of live birth. In women with a 
diagnosis of RPL, the adjusted odds ratio (aOR) of live birth 
with FET with PGT-A vs. without PGT-A was 1.31 (95% CI: 
1.12, 1.52) for age <35 years, 1.45 (95% CI: 1.21, 1.75) for 
ages 35–37 years, 1.89 (95% CI: 1.56, 2.29) for ages 38– 
40, 2.62 (95% CI: 1.94–3.53) for ages 41–42, and 3.80 
(95% CI: 2.52, 5.72) for ages >42 years. The aOR for clinical 
miscarriage with PGT-A vs. without PGT-A was 0.95 (95% 
CI: 0.74, 1.21) for age <35 years, 0.85 (95% CI: 0.65, 1.11) 
for ages 35–37 years, 0.81 (95% CI: 0.60, 1.08) for ages 
38–40, 0.86 (95% CI: 0.58, 1.27) for ages 41–42, and 0.58 
(95% CI: 0.32, 1.07) for ages >42 years. This study has 
several limitations, including its retrospective study design 
and the control group being IVF patients without PGT-A, 
which therefore may be skewed toward worse prognosis pa-
tients with coexisting infertility (143). In a 2025 meta-
analysis of retrospective and observational studies 
comparing IVF without PGT-A with IVF with PGT-A, there
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was a statistical improvement in live birth per transfer with 
PGT-A, similar to that seen in the general IVF population 
(144). However, this analysis is similarly problematic to 
prior studies, as it did not analyze intent to treat per 
retrieval, cost, or time to pregnancy or include cycles with 
no embryos available for embryo transfer (ET), and, again, 
the control group (ET without PGT-A) is problematic in 
that IVF is not an established treatment for RPL. Although 
some observational studies demonstrate a reduction in 
miscarriage, miscarriage still occurs in 10%–20% of preg-
nancies after PGT-A (143, 144). Both studies, as well as 
the ASRM Practice Committee Opinion on the use of PGT-
A, conclude that well-designed trials comparing outcomes 
of IVF with PGT-A to EM are needed before definitive rec-
ommendations can be made (143–145).

Summary statement

• Overall, PGT-A has not been shown to significantly reduce
miscarriage or improve live births compared with EM in the 
setting of RPL. In women over 40 years with a proven aneu-
ploid miscarriage, it is reasonable to discuss PGT-A using a 
shared decision-making model to reduce miscarriage 
because of aneuploidy. However, patients should be coun-
seled that PGT-A has not been shown to reduce the time to 
successful pregnancy or increase LBR compared with EM. 
Prospective clinical trials in patients with RPL are needed.

THROMBOPHILIA WORKUP
In women with inherited thrombophilia, pregnancy can 
exaggerate the physiologically induced state of hypercoagu-
lation and therefore increase the risk for thrombotic events. 
The possible role of inherited thrombophilias in RPL has 
generated a great deal of research interest, and an association 
between the two has been documented in a few meta-
analyses. A recent systematic review of the prevalence of 
thrombophilia in women with RPL found it to be the same 
as that of the general population (146). Recommendations 
regarding testing are aimed at identifying women with RPL 
who might benefit from anticoagulation for the purposes 
of preventing recurrent VTE in pregnancy in accordance 
with current hematology guidelines.

Use of empiric thrombolytics

The pathogenesis of unexplained RPL and recurrent miscar-
riage because of APS have potential similarities (147). On the 
basis of these similarities, thrombolytics such as LMWH and/ 
or aspirin are often prescribed for patients with unexplained 
recurrent miscarriage. A randomized, placebo-controlled 
study (ALIFE) found that neither LMWH with aspirin vs. 
aspirin alone compared with placebo improved the LBR in 
patients with unexplained RPL (148). One study evaluated 
three different thrombolytic treatments (LMWH with aspirin, 
LMWH alone, aspirin alone) in women with RPL. Among pa-
tients who had a negative thrombophilia screen, all three 
treatments were equally effective when comparing LBR

with miscarriage rate (149). A meta-analysis looked to 
compare the efficacy of heparin combined with aspirin vs. 
aspirin alone in patients with unexplained recurrent miscar-
riage. Four of the eight studies included in the meta-analysis 
included patients with thrombophilias. This study found that 
heparin with aspirin vs. aspirin alone increased the LBR in 
patients with unexplained RPL if the number of miscarriages 
was three or greater, but not after two miscarriages (150). A 
recent, international, multisite randomized controlled study 
examined the use of prophylactic use of LMWH in women 
with inherited thrombophilias and recurrent miscarriage 
(151). Outcomes were similar between treated and untreated 
women with LBRs of 72% (116/162) and 71% (112/158), 
respectively. A 2022 meta-analysis of seven randomized 
controlled studies including women with unexplained RPL 
did not show any benefit of LMWH or LMWH plus acetylsali-
cylic acid on miscarriage, live birth, or preeclampsia risk (152).

Summary statement

• Routine testing for thrombophilias is not recommended 
among women with RPL. The use of anticoagulants for 
the treatment of RPL with hereditary thrombophilias or un-
explained RPL is not recommended, based on high-quality 
evidence showing no benefit on LBR or miscarriage rate.

OVARIAN RESERVE EVALUATION
Testing for ovarian reserve is not routinely recommended in 
the evaluation of women with RPL. However, some evidence 
exists suggesting a potential higher risk for miscarriage and 
RPL among younger women with diminished ovarian reserve 
(153–157). Studies are limited by small numbers, 
heterogeneity in the patient population, definition of 
diminished ovarian reserve, and tests utilized to determine 
the diagnosis, all of which limit the ability to pool the data 
and draw valid conclusions (153–157). Two large, 
prospective studies examining the association between 
antim€ ullerian hormone (AMH) and miscarriage have had 
conflicting results (158, 159). Further studies are needed to 
clarify the relationship between ovarian reserve testing, 
oocyte quality, ovarian function, and miscarriage before 
specific therapies can be proposed.

Summary statement

• The ASRM does not recommend routine testing for ovarian 
reserve in the evaluation of RPL because the association be-
tween RPL and ovarian reserve is unclear and no effective 
therapeutic interventions exist.

IMMUNE TESTING AND TREATMENT
The role of an altered immune environment as an etiology for 
unexplained RPL is supported by correlative studies and an-
imal models demonstrating failed implantation and miscar-
riage in association with immune dysfunction. Clinical 
studies supporting a role for immune testing have been
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significantly limited by study design, specifically low patient 
volume, lack of standardized immune testing, and poor 
reproducibility.

Clinical trials evaluating immune therapies have simi-
larly suffered from poor study design (i.e., limited RCTs) 
and nonspecific immunomodulating therapies without clear 
endpoints for treatment. Given the great interest in immune 
investigations and treatment by patients and reproductive 
immunologists, we must continue to investigate immune 
testing and treatment in subgroups of RPL patients most 
likely to benefit (i.e., those with recurrent euploid miscar-
riages) under research protocols before recommendations 
can be made.

Summary statement

• The ASRM does not recommend routine immune testing
and treatment in the evaluation of RPL.

PREPREGNANCY EVALUATION AND CARE
Optimization of all maternal health, autoimmune conditions, 
and medications before pregnancy should be attempted for 
all women as part of a comprehensive preconception coun-
seling (160).

All women planning pregnancy, regardless of fertility 
or miscarriage history, should be counseled for healthy 
lifestyle changes, prenatal folic acid support, and avoid-
ance of toxic exposures during the periconception period. 
Tobacco usage and secondhand smoke are linked to an 
increased risk of sporadic miscarriage (161, 162). Cessa-
tion of tobacco and limiting exposure to secondhand 
smoke are recommended (19, 163). The role of alcohol 
and caffeine is less clear, and studies are mixed. However, 
there may be an interaction or dose response to these com-
mon exposures. Alcohol consumption (>3 drinks per 
week) and caffeine consumption (>99 mg/day) have 
been associated with an increased risk of miscarriage or 
recurrent miscarriage (164–166). The effect of stopping 
caffeine use has not been evaluated in any trial. Low or 
moderate exercise is not associated with miscarriage. The 
data on high-intensity exercise and occupational activities 
is less clear and has been associated with miscarriage in 
some studies (167). Obesity has also been found to be an 
independent risk factor for miscarriage in patients with 
recurrent miscarriage, and it has also been associated 
with euploid miscarriage in IVF-FET cycles (168, 169); 
however, no study has evaluated the impact of weight 
loss on miscarriage rate in this population.

Summary statement

• Although the data on lifestyle interventions on miscarriage
risk are limited, given the known risk of certain exposures 
in pregnancy and the possible impact on miscarriage risk, 
these exposures should be reduced whenever possible pre-
conception. Smoking cessation is strongly recommended.

PSYCHOLOGICAL FACTORS AND SUPPORT
It has long been recognized that women experiencing RPL 
are subject to significant psychological sequelae, including 
an increased risk of depression, anxiety, posttraumatic stress, 
guilt, and anger, with the incidence of depression approxi-
mately five times higher in women affected by RPL 
(170–172). Although most of the psychological data within 
RPL focuses on the female partner’s experience, there has 
been evolving research into the impact of RPL on the male 
partner. In a cross-sectional study in couples experiencing 
RPL, the investigators demonstrate that while women are 
more likely to experience depression and anxiety, male partners 
of women with RPL are also at significant risk for these symp-
toms, and both men and women reported limited social support 
(172). It is clear that miscarriage exacts an immense psycholog-
ical toll on the affected couple as a dyad. Unfortunately, there is 
little data on the miscarriage experience of underrepresented 
groups, such as racial, ethnic, and sexual minorities; research 
is needed to address these gaps in knowledge. Healthcare pro-
fessionals should validate the individual’s experience, imple-
ment screening for mood disorders and social support for 
women and their partners, and offer referral to mental health 
professionals for counseling support to all patients experi-
encing miscarriage, while simultaneously not assigning blame 
to patients and reminding patients that the most common cause 
of miscarriage is a genetically abnormal embryo.

Several studies, including a meta-analysis published in 
2017, demonstrated a positive correlation between maternal 
stress and miscarriage (173). Two nonrandomized studies 
have examined the impact of supportive care in subsequent 
pregnancy (11, 174). A cohort of 158 couples with three or 
more otherwise unexplained consecutive miscarriages was 
divided into two groups, with one receiving routine obstet-
rical care during the next pregnancy (n = 42) and the other 
additionally receiving tender-loving care (TLC) (n = 116). 
The TLC was defined as psychological support with weekly 
medical and ultrasonographic examinations, as well as in-
structions to avoid heavy work, travel, and sexual activity. 
The difference in live births was significant: 36% in the con-
trol group and 85% in the TLC group.

Summary statement

• The RPL couples are at risk for psychological sequelae. Psy-
chological support is an essential part of miscarriage care 
and should be offered to all couples experiencing miscar-
riage and planning future pregnancy.

SUMMARY
The following statements address specific aspects of testing 
and treating couples or individuals with RPL:

• ASRM defines recurrent pregnancy loss (RPL) as the spon-
taneous loss of two or more pregnancies, excluding 
confirmed molar or ectopic pregnancies. Pregnancies 
confirmed by urinary or blood HCG are sufficient.

• ASRM recommends chromosome analysis of miscarriage 
tissue, when feasible, as a first step in the evaluation of
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the couple with RPL. ASRM joins ESHRE and ACOG in rec-
ommending array-based technology for analysis of 
miscarriage tissue on the basis of its many technical ad-
vantages over traditional cytogenetic analysis. Options 
for at-home collection of tissue for miscarriage tissue 
testing should be discussed with patients at the time of 
miscarriage for patients who do not desire surgical 
management.

• A uterine cavity evaluation should be offered to all women
with unexplained RPL and can be considered in patients 
with aneuploid miscarriages to evaluate for anatomic ab-
normalities that could lead to miscarriage or sequelae from 
prior miscarriages, such as adhesions and retained preg-
nancy tissue. It is reasonable to offer surgical treatment 
of a uterine septum and acquired uterine defects, including 
endometrial polyps, submucosal fibroids, retained preg-
nancy tissue, and intrauterine adhesions, in women with 
RPL.

• Screening for parental balanced structural chromosomal
rearrangements should be offered when an unbalanced 
structural chromosome rearrangement is detected in 
miscarriage testing or when no chromosomal testing of 
miscarriages is available. Additional studies are war-
ranted to determine the overall effectiveness of PGT-
SR in the setting of parental chromosome 
rearrangements.

• A laboratory evaluation for antiphospholipid antibodies is
recommended for individuals who meet clinical criteria for 
antiphospholipid antibody syndrome. Treatment should 
include a low-dose aspirin before conception or with initi-
ation of prophylactic heparin at the time of clinical or lab-
oratory evidence of a pregnancy.

• Women with RPL who have had euploid miscarriage or
no testing of miscarriage tissue should be screened for 
hypothyroidism with measurement of TSH and treated 
if TSH >4 mIU/L or the upper limit of normal in the lab-
oratory. Given the high-quality data demonstrating no 
benefit of treating euthyroid women with thyroid auto-
immunity, we do not recommend screening for thyroid 
antibodies.

• Until recently, limited data existed to inform best practice,
and some evidence suggested a benefit to screening and 
treating endometritis. However, a recent high-quality RCT 
presented as an abstract demonstrated no benefit of prescrib-
ing doxycycline for chronic endometritis in RPL patients.

• Sperm DNA fragmentation testing may be considered in pa-
tients with otherwise unexplained recurrent miscarriage or 
RPL and concomitant infertility. Further research is neces-
sary to determine if treatment improves pregnancy 
outcomes.

• Given the association of uncontrolled DM with pregnancy
complications and the need for glycemic control before 
conception to optimize outcomes, ASRM recommends 
measuring an HbA1C during the diagnostic workup of 
women with RPL if risk factors are present. Risk factors 
for DM include being overweight or obese (i.e., high 
BMI), family history of DM, age >40, PCOS, and history 
of gestational diabetes.

• Although the evidence of benefit in the setting of RPL is 
indirect, it is reasonable to consider metformin in women 
with PCOS, with evidence of insulin resistance and other-
wise unexplained miscarriage. Further studies are needed 
to clarify the optimal patient population, dosage, and 
timing of initiation and discontinuation before definitive 
recommendations can be made.

• Prolactin testing is not recommended in women with RPL, 
except in the evaluation of coexisting clinical symptoms, 
such as galactorrhea or anovulation.

• Additional prospective clinical trials are needed to deter-
mine if progesterone supplementation in women with 
RPL can improve live birth rates. Vaginal progesterone 
may be offered in early pregnancy in the setting of vaginal 
bleeding and/or recurrent unexplained miscarriage using 
a shared decision-making model.

• Overall, PGT-A has not been shown to significantly reduce 
miscarriage or improve live births compared with EM in 
the setting of RPL. In women over 40 years with a proven 
aneuploid miscarriage, it is reasonable to discuss PGT-A 
using a shared decision-making model to reduce miscar-
riage because of aneuploidy. However, patients should 
be counseled that PGT-A has not been shown to reduce 
the time to successful pregnancy or increase live birth 
rate compared with EM. Prospective clinical trials in pa-
tients with RPL are needed.

• Routine testing for thrombophilias is not recommended 
among women with RPL. The use of anticoagulants for 
the treatment of RPL with hereditary thrombophilias or 
unexplained RPL is not recommended, on the basis of 
high-quality evidence showing no benefit on livebirth or 
miscarriage rate.

• ASRM does not recommend routine testing for ovarian 
reserve in the evaluation of RPL because the association 
between RPL and ovarian reserve is unclear and no effec-
tive therapeutic interventions exist.

• ASRM does not recommend routine immune testing and 
treatment in the evaluation of RPL.

• Although the data on lifestyle interventions on miscar-
riage risk are limited, given the known risk of certain ex-
posures in pregnancy and the possible impact on 
miscarriage risk, these exposures should be reduced when-
ever possible preconception. Smoking cessation is 
strongly recommended.

• The RPL couples are at risk for psychological sequelae. 
Psychological support is an essential part of miscarriage 
care and should be offered to all couples experiencing 
miscarriage and planning future pregnancy.

CONCLUSIONS
RPL is identified in a woman with the loss of two or more pre-
sumed intrauterine pregnancies before 22 completed weeks 
of pregnancy. An algorithm is presented that guides the diag-
nostic workup on the basis of the chromosome status of the 
second miscarriage, while still allowing for provider judg-
ment for higher numbers of miscarriages or untested 
miscarriages.
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In this updated Committee Opinion, etiologies and treat-
ments for RPL are presented in the context of the latest 
research advances in the field. One of the biggest challenges 
of treating patients with unexplained recurrent miscarriage 
is the high percentage of patients who remain unexplained 
if chromosome testing of the miscarriage is not performed, 
which can compel patients to request unproven 
diagnostic tests and therapies. Although ASRM supports 
shared decision-making, counseling patients with this 
multifactorial disorder should include an evidence-based 
approach in a supportive environment to minimize risks of 
unproven treatments. Expectant management should be dis-
cussed as a viable option, as the success rate is 50%–80% for 
the majority of patients with unexplained RPL (11, 174). As 
researchers and providers, it is essential that we continue 
to work to find patients’ answers and effective treatments 
and to continue to critically evaluate the literature as it 
emerges. Further research is needed in several areas, such 
as genetic and immune predisposition to miscarriage, endo-
metrial factors, and therapies to mitigate the psychological 
impact of miscarriage on families. Empiric use of other treat-
ment modalities has been suggested for unexplained RPL. 
However, studies have not shown benefit to RPL patients 
with routine use of low-dose aspirin, enoxaparin, glucocor-
ticoids, heparin, endometrial scratching, granulocyte-
colony stimulating factor (G-CSF), intralipid therapy, routine 
use vaginal progesterone, alloimmune causes, or treatment 
with intravenous immunoglobulin (IVIG), or lymphocyte im-
munization therapy. At the present time, the use of empiric 
thrombolytics is not recommended for unexplained RPL.
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