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ABSTRACT
Study question: Is there an added value to immediately starting IUI as compared to expectant management in patients after complete surgical endometriosis treatment with a high EFI?
Summary answer: Our study did not show a significant advantage of immediate postoperative start of treatment with COH-IUI over expectant management on the cumulative clinical pregnancy rate after 7 menstrual cycles.
What is known already: The place of treatment with intra-uterine insemination (IUI) in subfertile women with endometriosis is not well established, and mainly studied in infertile women with rASRM stage I/II endometriosis (minimal/mild disease: mainly peritoneal lesions), preferably combined with controlled ovarian hyperstimulation (COH). The Endometriosis Fertility Index (EFI) is a powerful clinical tool to predict non-ART pregnancy rate after surgical treatment for endometriosis, but so far no studies on COH+IUI in endometriosis patients have been done with patient selection by EFI-score.
Study design, size, duration: A single center randomized controlled trial (RCT) from March 2014 to November 2016, comparing the clinical pregnancy rate (CPR) after 7 menstrual cycles of expectant management versus 7 menstrual cycles of which 4 planned COH+IUI-cycles (study hypothesis: CPR 35% versus 65% in favor of IUI). Targeted total sample size for the RCT was 94 subjects.
Participants/materials, setting, methods: Women who recently (maximum 6 months prior to randomization) underwent complete endometriosis surgery at the LUFc (for any rAFS stage) and who had a an EFI score of 7 or higher, were eligible for this study. Further inclusion criteria were: age 18 until 37 years inclusive, proof of regular ovulatory menstrual cycles, at least one functional tube at surgery, partner with normal sperm sample or mild male factor, a normal uterine cavity, and a basal FSH level below 20 IU/l. The LUFc is a tertiary university referral center for both endometriosis and infertility. Patients were randomly allocated on a 1 : 1 ratio to either expectant management (R-exp) or gonadotrophin COH+IUI (R-IUI). 
Main results and the role of chance: Due to slow recruitment, the RCT was stopped prematurely (together with the observational study). 25 patients were randomized, 12 in the expectant and 13 in the COH+IUI group. In patients in the R-IUI-Group, cycles are a mix of spontaneous and COH+IUI cycles (48% with COH-IUI). The cumulative clinical pregnancy rate (7 menstrual cycles) was 54.6% (95%CI 36.5-74.6) in the R-exp group and 31.6% (95%CI 15.4-57.8) in the R-IUI-group (p=0.28, log-rank test). 
 Half of the pregnancies in the R-IUI group were spontaneous pregnancies.
Limitations, reasons for caution: 	The RCT lacked recruitment of the targeted sample size in the RCT, but a conditional power calculation revealed that even in the most optimistic scenario the probability of confirmation of our study hypothesis was estimated to be only 22.8%. 
Wider implications of the findings:  We postulate that surgical treatment is initially sufficient in women with EFI scores 7-10. 
Study funding/competing interest(s): C.T. is supported previously by the Clinical Research Fund of the University Hospitals of Leuven (KOF) and currently by the Fund for Scientific Research Flanders, Belgium (FWO). The gonadotrophins used were provided by Ferring Pharmaceuticals. The LUFC receives unrestricted research grants from Ferring Pharmaceuticals and Merck-Serono. The authors declare that there is no conflict of interest.  
Trial registration number: study registration number at UZ Leuven Clinical Trial Center: S55983; EudraCT number 2013-005420-42; clinicaltrials.gov: NCT02636400
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INTRODUCTION
The place of treatment with intra-uterine insemination (IUI) in subfertile women with endometriosis is not well established, and primarily studied in rASRM stage I/II endometriosis (minimal/mild disease: mainly peritoneal lesions). IUI has been proposed as a first treatment option in women with rASRM stage I/II endometriosis (Dunselman et al, 2014; ASRM, 2012), although pregnancy rates in surgically untreated stage I/II endometriosis patients are lower than in patients with unexplained infertility (based on a retrospective (Nuojua-Huttonen et al, 1999) and a prospective cohort study (Omland et al, 1998)). In surgically treated stage I/II endometriosis patients, a study from our own center (Werbrouck et al, 2006) showed that IUI with controlled ovarian hyper-stimulation (COH) with gonadotrophins was similarly effective as in women with unexplained infertility, which might indirectly show that surgery for endometriosis improves IUI pregnancy rates for endometriosis patients (Werbrouck et al, 2006; De Ziegler et al, 2010). In addition, in a randomized study by Nulsen et al. (1993), it was concluded that  - when performing IUI in patients with stage I/II endometriosis - it is better to combine COH (with gonadotrophins) with IUI as opposed to performing IUI in a natural cycle. In a general IUI setting, COH with gonadotrophins is superior to clomiphene citrate as it results in a higher clinical pregnancy rate (Peeraer et al., 2015).
Whether IUI is better than expectant management in surgically treated endometriosis patients who do not directly need ART-treatment, remains unclear. An older randomized controlled trial (Tummon et al., 1997), performed in 103 patients with stage I/II endometriosis, compared COH + IUI with no treatment, and found higher live birth rates in the COH+IUI group. However, only about half of the included patients underwent prior surgical reduction (47% in the COH+IUI group and 68% in the no treatment group), and the span of the limits of the 95%confidence intervals (CI) of the odds ratio (OR) for live birth was very wide (OR 5.6; 95%CI 1.8-17.4). These results could not be confirmed by a more recent retrospective analysis by Gandhi et al (2013) in patients who were all treated surgically for endometriosis: they found that COH+IUI did not improve pregnancy rates in any stage of endometriosis as compared to no active treatment. 
The Endometriosis Fertility Index (EFI) is a recently validated (Adamson and Pasta 2010, Tomassetti et al, 2013) scoring system to predict non-ART pregnancy rates in postoperative endometriosis patients, taking all endometriosis stages into account. The score ranges from 0 to 10, with the highest score representing the highest probability for postoperative non-ART pregnancy. As the EFI prediction pools spontaneous pregnancies and pregnancies after treatment with IUI (e.g. of all non-ART pregnancies, 64% were achieved spontaneously versus 36% with IUI in our study (Tomassetti et al, 2013)), it does not give an insight if IUI would have an added value when compared to expectant management. Furthermore, none of the above cited studies on IUI in endometriosis patients have taken the EFI into account, although it is clear that the EFI has a far better value in selecting patients for a non-ART management than the rASRM stage. Therefore, the aim of our study was to assess whether starting COH + IUI immediately post-surgery has an added value above expectant management in surgically treated endometriosis patients with a high EFI (i.e. a good prognosis for non-ART pregnancy). Both the results from a randomized trial with early discontinuation, as from a parallel-running prospective cohort study will be discussed in this chapter.

MATERIALS AND METHODS
Study design
We have conducted a single center open label randomized controlled trial (RCT) at the Leuven University Fertility Center, a tertiary referral center for both endometriosis and infertility in the University Hospitals of Leuven, Belgium. The trial was registered in the UZ Leuven trial registry as S55983, and in EudraCT as number 2013-005420-42, and in clinicaltrials.gov as NCT02636400. The study was approved by both the UZ Leuven Ethical Committee and the competent authority (FAMHP: Federal agency for medicines and health products) on January 27th 2014 and February 6th 2014 respectively. Patient screening and recruitment started on March 1st 2014 and ended on November 31st 2016. All patients gave written informed consent. Patient level data are available from the corresponding author. Consent for data sharing with third parties was not obtained but the presented data are coded and risk of identification is low.

Eligibility criteria
Women who recently (maximum 6 months prior to randomization) underwent endometriosis surgery at the LUFc (for any rAFS stage) and who had a good prognosis for achieving a pregnancy without ART, defined as having an EFI score of 7 or higher, were eligible for this study. Further inclusion criteria were: age from 18 until 37 years inclusive at randomization, histologically proven endometriosis with complete resection of all endometriosis (no evidence of persistent or recurrent disease at randomization), proof of regular ovulatory menstrual cycles (min 24days – max 38days), at least one functional tube at surgery, partner with normal sperm sample or mild male factor with total motile sperm count after capacitation (TMC) in the diagnostic phase of minimally 5 million (reflecting routine practice at LUFc), a normal uterine cavity (including arcuate uterus and adenomyosis), and a basal FSH level below 20 IU/l. Participation to the RCT was proposed during hospitalization, at the first postoperative patient visit, or in between. 
Patients were withdrawn from the study in case of withdrawal of consent, if they developed a contra-indication to become pregnant, or if contraception or ART were started prior to the end of the study period. 

Randomization and blinding
Patients who meet the study criteria and who have signed the informed consent form (ICF) (for the RCT part) were randomized by a centralized web-based computer generated list (www.uzleuven.be/rct) with a 1 to 1 ratio of patients assigned to group 1 (R-expectant-group) and group 2 (R-IUI-group). No stratification by EFI score or other variables was applied. Blinding was not possible due to the nature of the intervention.


Study procedures
This study tested the hypothesis that the cumulative clinical pregnancy rate is higher after planned IUI-treatment than after expectant management within the same time frame (i.e. 7 menstrual cycles). 

The study period for all patients started at the onset of the first menstruation after randomisation (unless randomization took place in the early follicular phase), and lasted for 7 menstrual cycles. Patients in the control group awaited spontaneous conception during 7 menstrual cycles after randomization. They received specific education on natural fertility (window of conception, as described in the general patient information brochure of the LUFC). 
Patients in the R-IUI-group were planned to undergo 4 IUI cycles with mild COH with urinary gonadotrophins as per LUFc protocol (Peeraer et al., 2015). The aim of the COH is to obtain a maximum of 2 mature follicles (mean diameter of 15mm or more) on the day of HCG-trigger. In case of 3 or more mature follicles on the day of HCG-trigger were seen, the patient was given the choice to either perform a selective follicle aspiration of excess follicles or to cancel the cycle. In IUI-cycles, luteal support was given with vaginal progestogens. 
All patients kept a diary cycle monogram. Patients who were not pregnant at the end of the study period were invited for a follow-up consultation and a transvaginal ultrasound to assess any signs of endometriosis recurrence, as per normal routine at the LUFC.

Outcomes 
The primary outcome measure studied – both for the RCT as for the observational study - was the cumulative clinical pregnancy rate (CCPR) after 7 menstrual cycles, with an intention-to-treat approach. A clinical pregnancy was (as defined by WHO-ICMART, Zeghers-Hochschild et al, 2009) detected by a transvaginal ultrasound between 3 and 8 weeks after ovulation, or - in case the pregnancy ended sooner than 8 weeks after ovulation, and no transvaginal ultrasound was performed prior to the end of the pregnancy (e.g. spontaneous miscarriage, or ectopic pregnancy undergoing urgent surgery) - by confirmation of pregnancy tissue on pathological examination. Initiated IUI cycles included cancelled cycles for reason of high/no response, or when no sperm was available.
Predefined secondary outcome measures include clinical pregnancy rate per cycle (IUI or spontaneous), time to pregnancy, and other pregnancy outcomes (biochemical, multiples, miscarriage, ectopic, delivery, live birth).

Statistical analysis

All analyses were intention-to-treat, taking into account all dropouts. Initially, also a per-protocol analysis was planned, but this was not performed: due to the low number of included patients the added value compared to the intention-to-treat analysis was deemed futile. A Fisher’s exact test was used to compare the percentage clinical pregnancy between both groups. Note that this comparison ignores that a single subject did not finish the full 7 cycles, despite not being pregnant. Therefore, the odds-ratio for the effect of IUI was also reported from a discrete-time survival analysis (Singer and Willett, 1993), with cycle as a categorical predictor. This approach can also evaluate the effect of IUI on cycle level (i.e. by treating IUI as a factor which can vary over time/cycle). Kaplan-Meier estimates were used to visualize the clinical pregnancy rate as a function of menstrual cycle (due to lack of events, these probabilities could not be obtained from the discrete-time survival analysis without making restrictive assumptions on the relation with cycle (e.g. assuming linearity)). No interim- or subgroup-analysis was planned.
After early discontinuation of the RCT due to slow recruitment, it was decided to perform a conditional power calculation, i.e. testing the probability to obtain a statistically significant result with the planned number of subjects given the already observed data, as calculated for an approximate test (Chi²) comparing the two proportions of clinical pregnancy, and this under three scenarios. Under the first assumption the subsequent data are assumed to reflect equality of the two groups. Under the second assumption the same trend is expected as on the gathered data. Under the third assumption the subsequent data are assumed to reflect the original hypothesized difference (65% vs 35%).

[bookmark: _GoBack]Analyses have been performed using SAS software, version 9.4 of the SAS System for Windows, except for the conditional power analysis which has been performed using with freeware available at: http://resourcetepee.com/free-statistical-calculators/conditional-power-calculator/.

Sample size 
Sample size was estimated based on the primary outcome: the CCPR after 7 spontaneous cycles (R-expectant-group) or 4 planned IUI cycles within 7 cycles (R-IUI-group). Sample size calculation was based on the baseline CCPR expected in controls, the clinically important difference that might be expected between active treatment versus expectant management, and appropriate levels of alpha and beta error. The baseline spontaneous cumulative pregnancy rate in the control group of our study was based on our recent article on validation of the EFI (Tomassetti et al, 2013). In this paper, the cumulative pregnancy rate 6 months after surgery in women with an EFI score of 7 or more was 39 %. About 64% of these pregnancies were achieved spontaneously and the remaining 36% were achieved after treatment with IUI. Sub-analysis (Kaplan Meier; unpublished data) revealed that the cumulative spontaneous pregnancy rate (excluding pregnancies conceived after treatment with IUI) was 30% within 6 months after surgery, and about 50% of these patients had rASRM stage III/IV endometriosis. Since in our study a follow-up period of 6 instead of 7 menstrual cycles was planned, we estimated that the baseline cumulative spontaneous pregnancy rate within 7 cycles after surgery in the R-expectant-group will be 35%. The expected CCPR in the R-IUI-group is based on one of our previous papers (Werbrouck et al, 2006), demonstrating a cumulative live birth rate of 70% after 4 IUI-cycles in only minimal and mild stages of endometriosis. In the current study, clinical pregnancy instead of live birth is studied, and all types of endometriosis stages are included. Hence, we hypothesized that the CCPR would be 65% in our R-IUI-group. 
Based on two-sided Chi²-test, setting alpha (‘significance level’) at 5% and the required power at 80%, 43 patients were needed 43 per group (total sample size 86). To account for 10% losses to follow-up after randomization, we aimed for a total sample size of 94 patients (47 per group). 

RESULTS
The study was conducted between March 1st 2014 and November 30th 2016 (start/end of inclusion and randomization). Figure 1 shows the flow of patient selection and inclusion: during the study period, 113 patients were screened for participation in the RCT, of whom were excluded. Of these 100 eligible patients, only 25 agreed to participate in the RCT. Although the total number of screened and eligible patients was sufficient for the RCT, the inclusion and randomization proceeded very slowly (less than 20 patients per year) which led us to conclude that randomizing the full sample size would result in an unacceptably long inclusion period. For this reason, we decided on November 30th 2016 to stop the RCT prematurely. 
Of 25 randomized patients, 12 were allocated to the R-expectant-group, and 13 to the R-IUI-group. Of the 12 patients in the R-expectant-group, one patient withdrew voluntarily shortly after randomization because she wanted to start ART in another hospital; of this patient, no cycles were available for analysis. Of the 13 patients in the R-IUI-group, one patient was withdrawn from the study early (5 instead of 7 cycles available for analysis, of which 1 with IUI; no clinical pregnancy detected) due to the suspected diagnosis of a syphilis infection in her partner. For both groups, the loss-to-follow-up rate stayed below 10%.
Baseline characteristics are shown in Table 1, and confirm similar patient characteristics in both groups except for primary infertility (in favor of the R-exp-group) and rASRM stages (in favor of the R-IUI-group); the latter two are balanced out as can be seen in the distribution of the different EFI-scores, which appears to be similar for both groups. 

Table 1: Baseline characteristics of randomized patients in the RCT
	Characteristic
	R-expectant-group
N=12
	R-IUI-group
N=13

	Primary infertility (%)
	7/12 (58.3%)
	11/13 (84%)

	Female age 
Mean (+/- SD)
Median (IQR) 
	
30.8 (+/-3.8)
30.6 (28.3-32.6)
	
31.8 (+/-3.6)
31.2 (27.4-33.6)

	Age of male partner
Mean (+/- SD)
Median (IQR)
	
33.0 (+/-6.6)
30.9 (28.7-35.3)
	
32.6 (+/-3.7)
32.4 (29.3-35.8)

	Sperm analysis partner
Normal n/N (%)
Teratozoospermia n/N (%)
	
11/12 (91,7%)
1/12 (8.3%)
	
12/13 (92.3%)
1/13 (7.7%)

	BMI
Mean (+/- SD)
Median (IQR)
	
22.7 (+/-3.5)
22.2 (20.5-23.8)
	
23.3 (+/-4.87)
21.5 (20.2-25.6)

	Current smoker n/N (%)
	3/12 (25%)
	1/13 (7.7%)

	Endometriosis surgery type
Endometrioma n/N (%)
Bowel shaving/discoid n/N (%)
Bowel resection n/N (%)
	
4/12 (33.3%)
3/12 (25%)
2/12 (16.7%)
	
0/13 (0%)
1/13 (7.7%)
1/13 (7.7%)

	Adenomyosis n/N (%)
	0/12 (0%)
	0/13 (0%)

	rASRM stage
I n/N (%)
II n/N (%)
III n/N (%)
IV n/N (%)
	
2/12 (16.7%)
5/12 (41.7%)
0/12 (0%)
5/12 (41.7%)
	
4/13 (30.7%)
5/13 (38.6%)
1/13 (7.7%)
3/13 (13%)

	EFI score
7 n/N (%)
8 n/N (%)
9 n/N (%)
10 n/N (%)
	
3/12 (25%)
2/12 (16.7%)
6/12 (50%)
1/12 (8.3%)
	
2/13 (15.4%)
4/13 (30.7%)
5/13 (38.6%)
2/13 (15.4%)

	Early discontinuation
	1/12 (8.3%)
0 menstr cycles in study
	1/13 (7.7%)
5 menstr cycles in study



Table 2A reports more details on the type of cycles in the total population (both groups together): a total of 140 menstrual cycles were recorded, of which 103 spontaneous cycles and 37 COH+IUI cycles. 
In the R-expectant group, a total of 62 menstrual cycles were recorded. For the patients in the R-IUI-group, Table 2B shows the number of IUI cycles compared to the total number of menstrual cycles in the study on a patient-level; in this group – on a total of 78 studied menstrual cycles - 41 spontaneous cycles were recorded versus 37 COH+IUI-cycles (i.e. 52.6% of cycles in the R-IUI-group were spontaneous cycles).  

Table 2A RCT: for the total population: number of menstrual cycles with or without IUI versus occurrence of clinical pregnancy
	
	Total 
	With clinical pregnancy
	Without clinical pregnancy

	N Spontaneous cycles
	103
	8
	95

	N COH+IUI cycles
	37
	2
	35




Table 2B: RCT: for the R-IUI-group: Details of number of IUI cycles in comparison with total number of menstrual cycles on patient-level 
*: for example: 2 = 2 patients with 4 menstrual cycles, of which 1 with COH+IUI
	
Total N menstrual cycles
	Total N of IUI cycles

	
	1
	2
	3
	4

	2
	1
	0
	0
	0

	4
	2*
	0
	0
	0

	5
	1
	0
	0
	0

	7
	0
	1
	1
	7




In patients allocated to the R-IUI-group, 4 clinical pregnancies were observed: 2 after IUI (of which 1 ended in a miscarriage) and 2 spontaneous pregnancies (of which 1 ended in a miscarriage). 
In patients allocated to the R-expectant-group, 6 clinical (spontaneous) pregnancies were observed, of which one was an ectopic (tubal) pregnancy that required laparoscopic salpingectomy.
Figure 2 shows the result of the primary outcome studied in the RCT: the clinical pregnancy rate at the end of the study period (after maximum 7 menstrual cycles) was 54.6% (95%CI 36.5-74.6) in the R-expectant-group and 31.6% (95%CI 15.4-57.8) in the R-IUI-group (p=0.28, log-rank test). It should be stressed that, in patients in the R-IUI-Group, cycles are a mix of spontaneous and COH+IUI cycles as explained above. Data on live birth are awaited.
The odds ratio for the effect of IUI on clinical pregnancy based on a discrete-time hazard model for IUI (allocation) as a baseline predictor was 0.47 (95%CI 0.12-1.80), with a p-value of 0.271; for IUI as a time-varying predictor, the odds ratio was 0.68 (95%CI 0.14-3.37), with a p-value of 0.6542. 

Figure 2: Result for the RCT: Kaplan-Meier estimates for clinical pregnancy (cycle 0 = at randomization) after 7 menstrual cycles. 
[image: ]

The conditional power calculation gave following results: the probability that – if the study were to reach its targeted sample size – a higher cumulative clinical pregnancy rate would be found in the R-IUI-group is 0.1%, 0.00% and 22.8% under null effects, continued trend effects and hypothesized effects respectively.
No adverse events were recorded in either study groups.


DISCUSSION
Main findings
The RCT failed to show a significant advantage of immediate postoperative start of treatment with COH-IUI in patients with a high EFI-score as compared to expectant management (for the cumulative clinical pregnancy rate after 7 menstrual cycles). More precisely, not even a trend towards a benefit for immediate COH-IUI was observed. Of course, this might be attributed to the failure to recruit the targeted sample size, although after correction for allocation and cycle rank in the discrete-time hazard model, the effect of IUI on a cycle level was even further attenuated. Furthermore, it is of utmost importance that half of the clinical pregnancies that were achieved in the R-IUI-group were actually spontaneous and not after IUI, which could be recorded due to the specific design of our study where the follow-up period was defined by time and the number of menstrual cycles rather than the number (IUI) cycles per se.
These conclusions are similar to those of a retrospective controlled cohort study by Ghandi et al. (2013), where no benefit of COH+IUI (mix of anti-oestrogens and gonadotrophins) was seen in any stage of endometriosis (after surgical treatment) using Kaplan-Meier estimates. Other similarities with our study are that Ghandi et al. have included patients between 18-35years, with at least one patent fallopian tube, and normal of mild male factor infertility. Apart from the fact that the study by Ghandi et al. was a retrospective study, other relevant differences with our study were noticed (such as inclusion of patients with ovulatory dysfunction and PCOS, reported selection bias by the treating reproductive surgeon, and no EFI score calculated), which does not make it entirely comparable to our data. 
Since the start of our study, one prospective study on the role of COH-IUI has been published (Keresztúri et al., 2015), which claimed a benefit of COH-IUI after surgery in endometriosis-based infertility. However, there are several important (methodological) flaws in this study: a very long time delay between study conduction (2002-2008) and timing of publication (2015), non-random allocation with unclear stated reasons, double IUI, exclusion of initiated but cancelled IUI cycles, sexual intercourse was ‘forbidden’ during IUI, EFI was not reported, cumulative analyses with Kruskal-Wallis test instead of Kaplan-Meier estimates, and no reporting whether any of the pregnancies seen in the IUI-group were conceived spontaneously. Altogether, this approach is not comparable with our study (nor for the RCT as for the observational part).

Strengths 
The most important strength of our study, is that the selection of eligible patients was mainly based on EFI scoring, which had to be at least 7 or more. To our knowledge, this is the first study using this approach. Furthermore, we have used a stringent methodology, had a low drop-out rate and we will be reporting on cumulative live birth rates (data awaited at the time of writing this chapter). Also, in the IUI-group, spontaneous pregnancies are accounted for (and appeared to be frequent), which is more in line with a real-life situation of daily clinical practice than only focusing on IUI-pregnancies. Although the RCT was underpowered and did not reach the targeted sample size, raw data are available on request to be used for future meta-analyses and/or IPD-analyses.

Limitations
The most important limitation is obviously the lack of recruitment of the targeted sample size in our RCT. The study was discontinued early because of low recruitment rates that were entirely due to a pre-existent strong preference for either expectant management or IUI in the eligible patients. Second, blinding of patients or physicians was not possible due to the nature of the intervention. 

Interpretation of findings and clinical implications
Since the RCT was discontinued early, we performed a conditional power analysis to calculate – if the study were completed to reach its targeted sample size – the probability that a higher cumulative clinical pregnancy rate would be found in the R-IUI-group under null effects, continued trend effects and hypothesized effects respectively. In other words, under the two most realistic scenarios assuming continuation until completion of the study (null effect: future inclusions will not show any difference in CCPR between both groups if the study continues; continuous trend effects: future inclusions will show exactly the same trend as currently found in both groups), the probability that the study hypothesis would be confirmed would be virtually 0 (0.1% and 0.00% respectively). Even in case of the third scenario (where future inclusions would show the hypothesized effect in the additional patients recruited till sample size would be completed), the probability of confirmation of our study hypothesis was estimated to be only 22.8%. In view of these results, we hypothesize that COH+ IUI treatment does not provide added value to the probability of conception immediately after endometriosis surgery. Instead, we postulate that surgical treatment is initially sufficient in women with EFI scores 7-10. 
A potential benefit for immediate COH+IUI in a subgroup of patients women whose partner has a suboptimal sperm sample cannot be excluded from our data, since the majority of patients had either completely normal or very mild sperm abnormalities. Since our study was only performed during the 7 menstrual cycles immediately following surgery, we are unable to make statements on the role of COH+IUI in a more distant time zone (i.e. >6 months after surgery). Since some benefit of COH+IUI in endometriosis patients has been described in the past (see introduction), a place for IUI in the treatment of endometriosis associated infertility cannot altogether be excluded. In view of our findings, and the evolution of cumulative non-ART pregnancy rates as seen in the studies on the EFI (Adamson and Pasta, 2010; Tomassetti et al., 2013) that show a tailing-off of pregnancy rates after 12-18 months, we would further like to hypothesize that the ideal management of patients with a high EFI would include a postoperative period of 12 months without ART, where IUI may be introduced in the second half (6-12 months after surgery or earlier when male factor infertility is present).
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