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The diagnostic challenge



There is no such thing as ‘endometriosis’

Peritoneal endometriosis Deep endometriosisEndometrioma

Definition: presence of endometrial like tissue outside of the uterus

Zondervan et al. NEJM 2020



There is no such thing as ‘an endometriosis patient’

• No pain

• Minimal disease

• Fertile

Incidental finding

• Invalidating pain

• Extensive disease

• Fertility?

Chronic pain patient

• No pain

• Minimal disease

• Infertile

Unexplained infertility

• Pain

• Minimal disease

• Fertility?

Pain clinic

• No pain

• Extensive disease

• Fertile

“Pelvic mass”

• Moderate pain

• Extensive disease

• Infertile

ART/surgery enigma

Pain

Infertility
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The role for non-invasive diagnosis

Pain or infertility
✓ Peritoneal + deep endometriosis

✓ False negative TVUS

Pain
✓ Peritoneal endometriosis

✓ Negative TVUS

Infertility + Pain

✓ Peritoneal endometriosis

✓ Negative TVUS

Red Flag Test

Reduce Diagn Lap Test



Biomarkers for endometriosis: 

state of the art



Definition

• WHO: “any substance, structure, or process that can be measured in the body 

or its products and influence or predict the incidence of outcome or disease”

• NIH: “a characteristic that is objectively measured and evaluated as an 

indicator of normal biological processes, pathogenic processes, or 

pharmacologic responses to a therapeutic intervention.”



Different aspects of non-invasive diagnosis



Many are called but few are chosen…

• CA-125

• Auto-antibodies

• Circulating miRNAs

• Endometrial nerve fibers

• Inflammatory markers

• ….

Biomarker ≠ diagnostic test
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Biomarkers for endometriosis: 

circulating miRNA



Why miRNAs?

Small non-coding RNA Stable in circulation



Limited overlap & conflicting results

Vanhie et al, under review



Nisenblat et al. JCEM 2019

✓ Plasma

✓ RT-qPCR (multiplex & singleplex)

✓ Explorative phase (n=16)

o Healthy women (n=8) & endometriosis patients (n=8)

✓ Discovery phase (n=36)

o Endometriosis vs asymptomatic women

o Endometriosis vs surgically proven absence of endometriosis

✓ Selection phase (n=78)

o Symptomatic women

✓ Validation phase (n=119)

o Symptomatic women



Nisenblat et al. JCEM 2019



Vanhie et al. Human Reproduction 2019

✓ NGS and RT-qPCR

✓ Plasma

✓ Discovery phase (n=120)

o Symptomatic women

o Laparoscopiclly proven

✓ Validation phase (n=90)

o Symptomatic women

o Laparoscopiclly proven

✓ Predominantly ultrasound negative + infertility & pain



Vanhie et al. Human Reproduction 2019

Model 1
• Let-7d-5p

• miR-21-5p

• miR-28-5p

Model 2
• miR-125b-5p

• miR-28-5p

• miR-29a-3p

Model 3
• miR-21-5p

• miR-28-5p

• miR-30a-5p



Moustafa et al. AJOG 2020

✓ Serum

✓ RT-qPCR

✓ Discovery phase

o Cosar et al 2016 Fertil Steril

✓ Model building phase (n=100)

o Indication: suspected benign conditions

✓ Validation phase (n=48)

o Retrospective validation in existing dataset (Cosar et al 2016 Fertil Steril)



Moustafa et al.  AJOG 2020



Papari et al. Fertil Steril 2020

✓ Plasma

✓ Exploratory study (n=20)

o Endo (n=10) & Control (n=10)

o NGS

✓ Validation study (n=40)

o Endo (n=25) – Control (n=15)

o RT-qPCR

✓ Diagnostic laparoscopy because of pain, infertility, pelvic mass, myomas



Papari et al. Fertil Steril 2020



Variability in endometriosis RNA biomarker research

✓Biological
➢ Varibility introduced by differences in cases/control selection

➢ Disease heterogeneity (phenotype, symptoms, etc.), control group (symptomatic, laparoscopy,…)

✓Pre-analytical
➢ Variability introduced by differences related to sample collection, processing & storage

➢ Serum vs plasma, hemolysis, biobanking method, etc

✓Analytical
➢ Variability introduced by factors directly connected to the analytical method

➢ Profiling platform/array, data normalisation, etc. 



Conclusion

✓ Biological link between endometriosis and certain miRNAs?

➢ Plausible

➢ Interesting for pathophysiology

✓ Only few studies include validation cohorts

➢ Important drop in diagnostic perfomance

➢ Limited overlap & conflicting data

✓ miRNAs as biomarkers for endometriosis?

➢ We have a few ‘potential targets’…but a lot of work to do

➢ Molecular stability does not exclude variability



Hot off the press…



Signature of 109 salivary miRNAs

Bendifallah et al. J Clin Med 2022



Random forest vs Decision tree



• Salami slicing

o 4 papers from same cohort…

• Saliva

o Origin of salivary miRNAs?

• Statistical “overfitting”

o Small sample size (47 controls…)

➔Independent validation needed!

➔Clinical application of test: performance in imaging negative patients?

Bendifallah et al. J Clin Med 2022

Challenges & limitations

Test is now online available at a 

significant cost…
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