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25 Given that (i) endometriosis affects approximately 40% of women diagnosed with 26 fertility problems and (ii) this condition may be an underestimated cause of idiopathic 27 infertility, it is essential to identify high-risk patients for laparoscopic screening and 28 reduce the diagnostic delay. We performed a retrospective analysis of 312 women (208 29 diagnosed with endometriosis and 104 controls) admitted to an in vitro fertilization 30 (IVF) unit in the city of Brest (France) between June 2007 and July 2014. As part of the 31 women's infertility treatment, levels of cancer antigen 125 (CA-125) were assayed in 32 blood samples collected on the day of oocyte retrieval. Surplus serum was used to set up 33 a new sperm agglutination test. It was observed that sperm agglutination was 34 significantly correlated with endometriosis and CA-125 levels (p<0.01 for both). By 35 building a decision tree, we identified a subpopulation of patients with low CA-125 36 levels and a high risk of endometriosis. This proof-of-concept study constitutes a first 37 step towards a high-quality, controlled, multi-centre trial. If our preliminary results are 38 confirmed, the decision tree should improve the medical care given to women in IVF 39 programmes by identifying potential endometriosis sufferers for laparoscopic 40 examination and enabling them to be counselled about precautionary measures.

119 July 2014 were included in the study. The sole inclusion criterion was admission to an 120 IVF programme. Two groups of participants were defined: (i) women with 121 laparoscopically and histologically confirmed endometriosis (hereafter referred to as the 122 endometriosis group), and (ii) women without a documented history of endometriosis 123 (the control group). For ethical reasons, the absence of endometriosis was not confirmed 124 laparoscopically in the control participants; there was no justification for an invasive 125 surgical procedure in these patients.
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All women received standard treatment for IVF, namely the administration of a 

  x 10 -9 ) and between age and endometriosis (p = 0.03595). 565 566 S2. Fig. A) Variable importance in the model, tested in a random forest analysis. 567 Agglutination 1:4 was the most important variable in this model, with regard to both 568 accuracy and the Gini index. B) The random forest plot for 200 trees, mtry= 3, and an 569 estimated OOB error rate of 23.72%.

  

  

  

  

Table 1 . A qualitative description of the study population.

 1 The results of the chi-squared test in a bivariate analysis of each of the two dilutions showed that the CA-125 level and the agglutination level were significantly associated with the origin of the IVF sample (endometriosis or not).

	Variable ≤ 35 years > 35 years	Control group n % 50 48.08 54 51.92	Endometriosis group n % Age class 124 59.62 84 40.38 CA-125 level m a n u s c r i p t Total n % 𝟀2 p-value 174 55.77 138 44.23 3.289 0.07
	≤ 30 U/mL > 30 U/mL -+	87 17 21 28 A c c e p t e d 83.65 108 51.92 16.35 100 48.08 Agglutination with a 1:2 dilution 195 117 20.19 18 8.65 39 26.92 34 16.35 62	62.5 37.5 12.5 19.87	28.446 16.302	<0.0001*** <0.0005**

Table 2 . The training and test sets.
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	Training set

Table 3 . Multivariate model (obtain by logistic regression) for discriminating between the endometriosis group and the control group.
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	All the variables considered here were qualitative.			
	The Akaike information criterion for the model was 342.33.			
		Odds ratio	95%CI	p value	
	(Intercept)	0.5513037	0.3091266 -0.9630029	>0.01	*
	CA-125 > 30 U/mL	4.3015392	2.3748690 -8.1532708	<0.0001	***
	Agglutination1:4 +	2.2483028	1.0959224 -4.6887153	>0.01	*
	Agglutination1:4 ++	5.3711769	2.9005988 -10.1558972	<0.0001	***
	Age > 35	0.6644742	0.3906826 -1.1264008	>0.1	
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