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Abstract

Introduction:

The ENDALGOFIV 1 study was performed to evaluate the typology and impact of pain

between patients with or without endometriosis undergoing an In Vitro Fertilization (IVF)

process. This initial study showed a stable pain level in patients with endometriosis and an

increase in the average pain level for patients without endometriosis during the IVF attempt.

The objective of our study was to compare the pain levels in patients undergoing an IVF

process before and after a new pain management protocol.

Materials and methods :

A prospective, monocentric, observational cohort study called ENDALGOFIV 2 with a

historical control group (ENDALGOFIV 1) was conducted in the Lille University Hospital

Assisted Reproductive Technology (ART) department from January 2023 to March 2024.

Pain assessment questionnaires using validated scales were completed at key points in the

IVF course: before starting treatments, at the end of stimulation and on the day of oocyte

retrieval.

Results :

The data from 278 patients included in ENDALGOFIV 1 (73 with endometriosis) and 207

patients in ENDALGOFIV 2 (51 with endometriosis) was analyzed. The average pain scores

were similar between the two groups at the patients’ baseline apart from a higher level of

catastrophizing in patients from ENDALGOFIV 2. In both groups, patients with

endometriosis had a higher average pain level, neuropathic pain level and depression rates.

After oocyte retrieval, pain levels were higher with the new protocol for patients without

endometriosis (numeric pain rating score 3.80 versus 3.11 p = 0.0145) but no significant

difference was found for patients with endometriosis.
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During the stimulation period, more patients took the treatment prescribed according to the

new protocol if they had endometriosis (34.6 versus 15.4 p = 0.030). Only half of the patients

took the treatment after oocyte retrieval whether they had endometriosis or not.

Conclusion :

Pain management during an IVF attempt remains complex for patients with and without

endometriosis. Pain levels were higher in ENDALGOFIV 2 after oocyte retrieval compared

to ENDALGOFIV 1 especially for patients without endometriosis, highlighting the need for

further studies in order to better adapt pain treatments to patients’ needs.

Key words: pain, endometriosis, in vitro fertilization, infertility, reproduction

6



Introduction

Infertility is defined as the inability to conceive after at least 12 months of regular unprotected

intercourse. According to the World Health Organization, infertility affects 8 to 10% of

couples worldwide (1). Due to the rise in infertility diagnoses, more and more patients are

receiving reproductive treatment. According to the International Committee for Monitoring

Assisted Reproductive Technology (ART), more than 8 million babies have been born in the

last 40 years thanks to In Vitro Fertilization (IVF) (2). The French Agency of Biomedicine

reported that 147 730 ART procedures were performed nationwide in 2016.

More and more IVF procedures are performed every year especially for patients with

endometriosis, an illness associated with infertility which has a large impact on the quality of

life for these patients (3). Studies estimate that 25 to 50% of patients with endometriosis

suffer from infertility (4–7). However, few studies have looked into pain management for

patients undergoing IVF despite pain representing one of the main symptoms for patients with

endometriosis.

A prospective observational study was performed in the Lille University Hospital ART

department from November 2019 to June 2021 in order to assess the level of pain, the type of

pain and its impact in patients with or without endometriosis at key moments in their IVF

cycle (ENDALGOFIV) (8). This study found that at the start of the IVF process, patients with

endometriosis had higher pain scores than disease-free women (mean numerical scale score

3.47 versus 1.12 p < 0.0001) and 17.81% of patients with endometriosis had neuropathic pain.

No increase in pain was observed during IVF for these patients. During IVF, for patients

without endometriosis, pain increased significantly between the baseline, the end of

stimulation and on the day of retrieval (p = 0.05). These results highlighted the need for better

pain management during IVF.
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Therefore, a new pain management protocol was put in place in the ART department aimed at

all patients being treated whether they suffered from endometriosis or not. A key part of this

new protocol was the possibility of a consultation with a pain management specialist for all

patients with endometriosis. Patients were also given a specific pain medication prescription

to be used during the stimulation period that included paracetamol, an antispasmodic

(phloroglucinol), an anti-inflammatory (ketoprofene) and lamaline (paracetamol opium

codeine) and another one for after the oocyte retrieval that included paracetamol,

phloroglucinol and lamaline. Additionally, a standardized analgesia protocol was put into

place during the oocyte retrieval, the details of which can be found in the appendix.

We performed a second study (ENDALGOFIV 2) in the department in order to evaluate the

efficiency of this new protocol by comparing the pain levels in patients from ENDALGOFIV

1 and the current levels of pain in patients undergoing the process of IVF.
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Materials and methods

We performed a prospective, single-centre, observational, non-interventional, cohort study

called ENDALGOFIV 2 with a historical control group (ENDALGOFIV 1) inside the

Department of ART and Fertility Preservation of the Lille University Hospital (France) from

January 2023 to March 2024.

The primary objective of our study was to evaluate the impact of the new pain management

protocol in all patients undergoing an IVF process by comparing their pain levels to those

from our previous study ENDALGOFIV 1.

The secondary objective was to compare the evolution of their pain levels over the course of

the whole process, specifically the difference at the beginning of the process, at the end of the

stimulation period and after oocyte retrieval and to compare this evolution with the data from

ENDALGOFIV 1.

IVF process

The key components of the IVF process are ovarian stimulation, oocyte retrieval, fertilization

and embryo transfer. There are two main protocols for ovarian stimulation: the agonist and

the antagonist protocols. In the agonist protocol, GnRH is used to suppress natural hormone

production by overstimulating the pituitary gland before injecting gonadotropin hormones.

For the antagonist protocol, gonadotropin hormones are injected from the start before using a

GnRH antagonist to prevent premature ovulation. Each protocol is chosen based on the

patient's medical history and hormone levels. Patients are then followed closely via

ultrasounds and blood tests to monitor the number of follicles before a trigger product (hCG,

GnRH agonist or double trigger) is used. An oocyte retrieval is then performed 36 hours

later.
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The next step is fertilization which can be done via classic IVF or Intracytoplasmic Sperm

Injection (ICSI) which allows us to obtain embryos. These embryos can be either transferred

to the patient's uterus or frozen via vitrification (freeze all technique).

Study population

All patients starting an IVF cycle in the ART department of Lille University Hospital

(France) (first attempt or not) were eligible for our study. We excluded patients who had

already participated in the study, refused to participate, were a minor or over 43 years old, had

a Body Mass Index (BMI) > 35 kg/m2, were unable to understand the information about the

study, were under a guardianship or trusteeship, had no health coverage, or were undergoing

IVF with egg donation or egg preservation.

Conduct of the study

We used the same pain assessment questionnaires as those used in ENDALGOFIV 1. The

Numeric Pain Rating Scale (NPRS) allowed us to analyze the pain level, the Saint Antoine

pain Questionnaire (QDSA) (9) for the emotional and sensory dimensions of the pain, the

Neuropathic Pain Diagnostic 4 (DN4) (10) questionnaire to diagnose neuropathic pain in

patients, the Pain Catastrophism Scale (PCS) (11) questionnaire for the level of

catastrophizing in patients, the Hospital Anxiety and Depression questionnaire (HAD) (12)

for depression and anxiety levels and the EuroQol 5D (EQ-5D) (13) scale for quality of life.

The ENDALGOFIV 2 study was presented in person to patients during their IVF

consultation. If the patient orally expressed an interest in participating in the study, they were

given a letter of information, a non-opposition form and a prescription for pain medication to

be taken during the stimulation period.
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All patients were given the prescription even if they didn’t later on participate in the study

since this prescription was part of the new pain management protocol. Patients with

endometriosis were also offered the option of a consultation with a pain management

specialist. If a patient wanted this consultation, one was organized in the following month.

After seeing the specialist, patients were prescribed, if necessary, different pain medication

which generally included gabapentin in order to better treat neuropathic pain (14).

Participation in our study did not impact on the choice of treatment for IVF (agonist or

antagonist protocol) or require any other additional appointments.

The questionnaires were distributed using WEPI software (EPICONCEPT, a certified

health data hosting company), an IT platform designed for the creation and management

of online questionnaires for healthcare professionals. As a result, patients filled out the

questionnaires on their own at home whereas for ENDALGOFIV 1, they filled out a

printed questionnaire that they had to hand in during different appointments.

The link to the first questionnaire was sent to the patient after registering for IVF. This

contained NPRS, QDSA, DN4, PCS, HAD and EQ-5D and allowed us to know the baseline

status of the patient before any treatment.

The second questionnaire was sent to patients following an agonist protocol and included

NPRS, QDSA and DN4.

The third questionnaire (NPRS, QDSA, DN4) was to be filled out at the end of the

stimulation period before induction of ovulation.

The fourth questionnaire (NPRS, QDSA, DN4) was sent the day of oocyte retrieval.

The fifth questionnaire (NPRS, QDSA, DN4, PCS, HAD, EQ-5D) was sent to patients who

underwent an embryo transfer fifteen days later, after they had received the results of their

blood test (HCG).
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The last questionnaire (NPRS, QDSA, DN4, PCS, HAD, EQ-5D) was sent six weeks after

oocyte retrieval to all patients.

The overview of the different questionnaires during the IVF process can be found in the

appendix.

The remaining data required for our study, including the patient’s clinical and paraclinical

information (medical history, anthropometric data, type of infertility, endometriosis stage…),

was retrieved from the patient’s medical file located on JFIV®, an electronic health record

software (version 1.8; RD S Services, Langlade, France). We used the REDCAP software to

create a database combining all the different information.

Statistical analysis

The number of inclusions for ENDALGOFIV 2 was based on the study ENDALGOFIV 1

with a control group of 278 patients. The average pain level as shown by the QDSA score

was found to be at 7.16 (standard deviation = 8.06). We estimated that the new pain

management protocol would lower the pain level by 30% thus the average pain level would

be 5.012. Considering a risk of 5%, a power of 80% and the control group, 185 patients

would have to be recruited to show a difference. Considering 10% of non-analyzable data, the

objective was to recruit 207 subjects for the study.

Categorical variables were expressed as a frequency (percentage). Quantitative variables were

expressed as a mean ± standard deviation (SD) or a median [interquartile range (IQR)] in

cases of non-normal distribution. Normal data distributions were checked graphically and by

applying the Shapiro–Wilk test. Baseline characteristics were compared between the two

groups using Student’s t-test or Mann-Whitney U test (depending on the data distribution) for

quantitative variables and using a chi-squared test (or Fisher’s exact test in case of expected

value <5) for categorical variables.
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The evolution of pain questionnaires (QDSA) from baseline to oocyte retrieval was compared

between the two groups by using a covariance analysis (ANCOVA) adjusted on the baseline

value. Additional analysis was performed adjusted on age, medical history, smoking, BMI,

infertility characteristics (duration of infertility, type of infertility, IVF rank and primary IVF

indications), and biological (AMH, FSH, E2) and ultrasound (AFC) characteristics. Mean

difference and its 95% confidence interval (CI) were expressed as effect size.

Missing values on confounding factors were handled (except for variables with missing

values rate greater than 50%) by multiple imputation procedures. The missing data was

imputed under the missing at random assumption using a regression switching approach

(chained equation with m = 10 imputations) with predictive mean matching method for

continuous variables and logistic regression (binary, ordinal, or polynomial) for qualitative

factors.. The imputation procedures were performed using demographics, clinical parameters,

predefined confounding factors and study groups, and estimates obtained in the different

imputed data sets were combined using the Rubin’s rules.

The evolution of the QDSA score (total score and sub-scores), pain intensity (NPRS) and

neuropathic pain (DN4) were compared between the two groups using a linear mixed

regression model (covariance pattern model using a compute symmetry covariance matrix to

account for a correlation between repeated measures within patients) including group, time

(first visit (T1), after GnRH treatment (T2), after stimulation (T3), after oocyte retrieval (T4),

15 days after transfer (T5) and 1 month after transfer (T6)), and an interaction term between

group*time as fixed effect. Subgroup analysis was performed according to if the patient had

endometriosis or not.

13



The evolution of EQ5D, HAD score and PCS measured at T1, T5 and T6 was compared

between the two groups using the same method described previously for the evolution of the

QDSA score.

The evolution of neuropathic pain and catastrophizing was compared between the two groups

using a generalized linear mixed regression model (binomial distribution with a logit link

function), including patients as random effect and group as fixed effect. Odds ratios (OR)

were reported as effect sizes with their 95% CI.

In the ENDALGOFIV 2 group, all the previous analyses were also performed to compare

patients with endometriosis to patients without endometriosis using the same methods as

described above for the comparisons between ENDALGOFIV1 and ENDALGOFIV2.

Statistical testing was conducted at the two-tailed P value of 0.05. The data was analyzed

using the SAS software version 9.4 (SAS Institute, USA).

Ethical approval

This study received approval from the South East III Committee on the Protection of

Persons of Bron Hospital, France (2022-A01468-35).

The ClinicalTrials.gov identifier is NCT05591521.
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Results

The data of 278 patients who underwent oocyte retrieval for IVF/ICSI in our department from

18 November 2019 to 30 June 2021 was analyzed for the first study ENDALGOFIV 1 and

the data of 207 patients, with planned oocyte retrieval for IVF/ICSI from 16 January 2023 to

13 March 2024, was analyzed for ENDALGOFIV 2. Out of the 207 patients included in the

second study, 181 of them benefitted from a retrieval and 26 attempts were cancelled.

Out of the 207 patients included in ENDALGOFIV 2, 17% of patients filled out the second

questionnaire, 67% of patients for the third questionnaire, 73% of patients for the fourth

questionnaire, 26% of patients for the fifth questionnaire and 51% of patients for the sixth and

final questionnaire.

All dropouts and exclusions were noted, and partial results were collated.

When offered a consultation with a pain specialist, 21 patients with endometriosis (41%)

accepted and 30 patients (59%) did not want one.
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Figure I: Flow chart ENDALGOFIV 1
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Figure II: Flow chart ENDALGOFIV 2
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Analysis between patients from ENDALGOFIV 1 and ENDALGOFIV 2

The main characteristics of patients in both groups are shown in Table 1. Out of the 278

patients included in ENDALGOFIV 1, 73 of them had endometriosis (26.3%). A similar rate

was found for the patients included in ENDALGOFIV 2 since 51 patients out of 207 (24.8%)

suffered from endometriosis. No differences were found between the two groups in terms of

average age, BMI or active smoking. The main infertility type was primary in both groups but

the rate was higher in patients from ENDALGOFIV 2 (92.7% versus 86.6% [P = 0.004]). The

rest of the patient characteristics (primary and secondary indications for IVF procedures, IVF

rank, duration of infertility AMH, FSH, E2 and AFC) were similar between the two groups.
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Table 1: Patient characteristics
total n (number of patients who completed Q1) = 485

ENDALGOFIV 1
n = 278

ENDALGOFIV 2
n = 207

p value

Age (years) (mean ± SD) 33.6 ± 4.4 33.3 ± 4.8 0.57
BMI (mean ± SD) 24.4 ± 4.4 25.1 ± 5.3 0.14

Active smoking (n (%)) 36 (12.9) 38 (18.9) 0.075
Patient with endometriosis (n (%)) 73 (26.2) 51 (24.8) 0.64

Infertility type (n (%)) 0.004
primary 241 (86.6) 193 (92.7)

secondary 37 (13.4) 15 (7.3)
Duration of infertility (months) (mean ±

SD)
54.8 ± 35.1 50.5 ± 29.5 0.14

Primary indication (n (%)) NA
isolated tubal 36 (12.9) 18 (9.0)

tubal and male infertility 16 (5.8) 8 (4.0)
idiopathic 25 (9.0) 41 (20.5)

endometriosis 53 (19.1) 34 (17.0)
male infertility ICSI 119 (42.8) 80 (40.0)

ovulatory 19 (6.8) 15 (7.5)
other 10 (3.6) 4 (2.0)

Secondary indication (n (%)) NA
none 203 (73) 170 (82)

isolated tubal 3 (0.7) 2 (0.9)
endometriosis 17 (4.4) 5 (2.4)

male infertility ICSI 6 (1.5) 6 (2.9)
diminished ovarian reserves 38 (10) 14 (6.7)

other 11 (2.9) 10 (4.8)
IVF rank (n (%)) NA

1 191 (68.7) 131 (67.9)
2 49 (17.6) 46 (23.8)
3 24 (8.6) 12 (6.2)
4 13 (4.7) 3 (1.6)
5 1 (0.4) 1 (0.5)

AMH (pmol/L) (median [Q1;Q3]) 16.3 (9.4 ; 31.2) 18.0 (10.3 ; 32.6) 0.45
FSH (IU/L) (median [Q1;Q3]) 6.8 (5.7 ; 8.2) 6.3 (5.4 ; 7.8) 0.21
E2 (pg/mL) (median [Q1;Q3]) 37.0 (30.0 ; 49.0) 37.0 (28.0 ; 56.0) 0.78

AFC (mean ± SD) 24.0 ± 15.6 25.4 ± 16.0 0.30
NA: no test due to high number of variables
SD=standard deviation, BMI=body mass index, n=number of cases, , ICSI = intracytoplasmic sperm injection, AMH=anti Mullerian hormone, FSH=follicle-stimulating
hormone, E2=oestradiol, AFC=antral follicular count
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The characteristics of the IVF attempts are detailed in Table 2. There were no significant

differences between the two groups for the stimulation protocol and the total dose of

gonadotropins.

HCG was found as the most common trigger product in both groups but more so for

ENDALGOFIV 1 (92.8% versus 56.6% p < 0.0001). The use of a double trigger was more

frequent for ENDALGOFIV 2 (29.1% versus 0.4% p < 0.0001). More oocytes were retrieved

and fertilized in ENDALGOFIV 2 (10.4 ± 6.6 versus 7.5 ± 4.7 P < 0.0001 and 10.0 ± 6.7

versus 6.4 ± 4.5 p < 0.0001). The average number of embryos obtained was higher in

ENDALGOFIV 2 but there was no significant difference between the two groups. We found a

higher number of embryos transferred in ENDALGOFIV 1 (0.8 ± 0.8 versus 0.5 ± 0.5 p <

0.0001) with a higher number of fresh transfers (62.1% versus 43.1% p < 0.0001). The

number of frozen embryos was higher in ENDALGOFIV 2 (2.3 ± 3.1 versus 1.2 ± 1.7 p <

0.0001). The number of clinical pregnancies after fresh transfer was similar between the two

groups (15.6 % for ENDALGOFIV 1 vs 17.9% for ENDALGOFIV 2).
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Table 2 : Characteristics of IVF attempts
number of patients who underwent IVF n= 485

ENDALGOFIV 1
n = 278

ENDALGOFIV 2
n = 207

p value

Adverse events during the attempt (n
(%))

25 (9.0) 2 (1.1) < 0.001

Stimulation protocol (n (%)) NA
programmed GnRH antagonist 118 (42.4) 87 (45.3)

non programmed GnRH antagonist 23 (8.3) 51 (26.6)
long GnRH agonist 134 (48.2) 51 (26.6)
short GnRH agonist 3 (1.1) 3 (1.6)

Total dose of gonadotropins (IU)
(mean ± SD)

2863 ± 1649 2815 ± 1589 0.90

Trigger product (n (%)) < 0.001
hCG 258 (92.8) 103 (56.6)

GnRH agonist 19 (6.8) 26 (14.3)
double trigger 1 (0.4) 53 (29.1)

Number of follicles (mean ± SD) 8.5 ± 4.2 8.8 ± 4.6 0.34
Total number of oocytes retrieved

(mean ± SD)
7.5 ± 4.7 10.4 ± 6.6 < 0.001

Number of oocytes fertilized
(mean ± SD)

6.4 ± 4.5 10.0 ± 6.7 < 0.001

Number of embryos obtained
(mean ± SD)

4.2 ± 3.4 5.4 ± 4.5 0.009

Number of embryos transferred
(mean ± SD)

0.8 ± 0.8 0.5 ± 0.5 <0.001

Number of frozen embryos
(mean ± SD)

1.2 ± 1.7 2.3 ± 3.1 <0.001

Fresh transfer realized (n (%)) 172 (62.1) 78 (43.1) <0.001
Cancellation (n (%)) 32 (11.5) 26 (12.9) 0.65

Clinical pregnancy* (n (%)) 27 (15.6) 14 (17.9) NA
NA: no test due to high number of variables , SD=standard deviation, n=number of cases, GnRH=Gonadotropin-releasing hormone, hCG= human chorionic gonadotropin
*only fresh transfer
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The baseline status of patients of both groups based on their answers to the first questionnaire

are shown in Table 3. The average pain level (QDSA score) of patients was similar between

the two groups. There was also no significant difference in terms of pain intensity,

neuropathic pain, depression, anxiety, affective and sensory dimensions of the pain and

quality of life as shown by the EQ5D score. The level of catastrophizing was different

between the two groups with a higher rate in ENDALGOFIV 2 (24% versus 13% p = 0.001).

The same trend was found also for the impotence score (5.8 ± 6.0 versus 3.6 ± 5.2 p < 0.001),

the amplification score (2.6 ± 2.8 versus 1.9 ± 2.6 p = 0.001) and the rumination score (5.3 ±

4.7 versus 2.8 ± 4.0 p < 0.001).

Table 3 : Baseline status (questionnaire 1)
total n (number of patients who completed Q1) = 485

ENDALGOFIV 1 n =
278

ENDALGOFIV 2 n =
207

p value

NPRS (mean ± SD) 1.7 ± 2.4 2.0 ± 2.7 0.59
Pain intensity (n (%))

mild 215 (77) 151 (72)
moderate 51 (18) 47 (22)

severe 11 (3.9) 8 (3.8)
Sensory QDSA (mean ± SD) 3.2 ± 4.7 3.4 ± 5.3 0.59

Affective QDSA (mean ± SD) 3.1 ± 5.5 3.7 ± 5.8 0.16
Neuropathic pain DN4 (mean ± SD) 0.6 ± 1.2 0.7 ± 1.4 0.87

Neuropathic pain DN4 (n (%)) 24 (8.6) 22 (10) -
Depression (mean ± SD) 3.6 ± 3.2 3.7 ± 3.1 0.63

absent (n (%)) 245 (88) 183 (88)
suspected (n (%)) 20 (7) 17 (8)

proven (n (%)) 13 (4) 6 (2.9)
Anxiety (mean ± SD) 7.6 ± 3.9 7.8 ± 3.9 0.44

absent (n (%)) 152 (54) 107 (51)
suspected (n (%)) 61 (21) 49 (23)

proven (n (%)) 65 (23) 50 (24)
Presence of catastrophizing (n (%))

impotence score (mean ± SD)
amplification score (mean ± SD)

rumination score (mean ± SD)

36 (13)
3.6 ± 5.2
1.9 ± 2.6
2.8 ± 4.0

50 (24)
5.8 ± 6.0
2.6 ± 2.8
5.3 ± 4.7

0.001
< 0.001
0.001

< 0.001
EQ5D (mean ± SD) 0.9 ± 0.2 0.9 ± 0.2 0.57

NA: no test due to low number of participants
NPRS = numerical pain rating scale, QDSA=Saint Antoine pain questionnaire, DN4=Neuropathic Pain 4 questionnaire,, EQ5D=EuroQol 5D, n=number of cases, SD=standard
deviation
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The baseline status of patients with and without endometriosis inside of each group is shown

in Table 4. The average pain scores (NPRS, QDSA) were higher in patients with

endometriosis compared to patients without endometriosis in both groups. More neuropathic

pain, depression and catastrophizing was also found in patients with endometriosis as

opposed to patients without endometriosis.

Table 4 : Baseline status (questionnaire 1)
total n (number of patients who completed Q1) = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207
patients with
endometriosis

n = 73

patients without
endometriosis

n =205

patients with
endometriosis

n = 51

patients without
endometriosis

n = 156
p value

NPRS (mean ± SD) 3.47 ± 2.66 1.12 ± 2.01 4.3 ± 2.8 1.2 ± 2.2 < 0.001
Pain intensity (n (%))

36 (49.32)
1 (42.47)
6 (8.22)

179 (87.75)
20 (9.80)
5 (2.45)

20 (39.2)
24 (47.1)
7 (13.7)

131 (84.5)
23 (14.8)
1 (0.6)

< 0.001
mild

moderate
severe

Sensory QDSA
(mean ± SD)

6.78 ± 6.30 1.87 ± 3.16 7.1 ± 6.3 2.1 ± 4.2 < 0.001

Affective QDSA
(mean ± SD)

6.77 ± 7.38 1.8 ± 3.87 7.1 ± 7.6 2.5 ± 4.7 < 0.001

Presence of
neuropathic pain DN4

(n (%))
13 (17.81) 11 (5.37) 9 (17.6) 13 (8.4) 0.003

Depression
57 (78.08)
9 (12.33)
7 (9.59)

188 (91.71)
11 (5.37)
6 (2.93)

42 (82.4)
5 (9.8)
4 (7.8)

141 (91.0)
12 (7.7)
2 (1.3)

0.011
absent (n (%))

suspected (n (%))
proven (n (%))

Anxiety
absent (n (%))

suspected (n (%))
proven (n (%))

33 (45.21)
16 (21.92)
24 (32.88)

119 (58.08)
45 (21.95)

41 (20)

23 (45.1)
10 (19.6)
18 (35.3)

84 (54.2)
39 (25.2)
32 (20.6)

0.13

Presence of
catastrophizing (n (%))

impotence score
(mean ± SD)

amplification score
(mean ± SD)

Rumination score
(mean ± SD)

21 (28.77)

6.71 ± 6.57

3.37 ± 3.07

4.49 ± 4.89

15 (7.32)

2.47 ±4.05

1.44 ± 2.28

2.24 ± 3.45

21 (41.2)

9.0 ± 6.8

3.5 ± 2.8

7.1 ± 5.1

29 (18.7)

4.7 ± 5.3

2.3 ± 2.8

4.8 ± 4.4

< 0.001

< 0.001

< 0.001

< 0.001

EQ5D (mean ± SD) 0.78 ± 0.22 0.91 ± 0.11 0.8 ± 0.2 0.9 ± 0.2 0.57
NA: no test due to low number of participants
NPRS = numerical pain rating scale, QDSA=Saint Antoine pain questionnaire, DN4=Neuropathic Pain 4 questionnaire,, EQ5D=EuroQol 5D, n=number of cases, SD=standard
deviation
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The pain scores at the end of stimulation before induction of ovulation (questionnaire 3) are

shown in Table 5. No significant difference was found for the NPRS or for the presence of

neuropathic pain (DN4 score). The QDSA score was significantly higher in ENDALGOFIV

2 for patients with endometriosis (14.72 vs 10.02 p = 0.01) and for patients without

endometriosis (9.9304 vs 5.8672 p < 0.0001).

Table 5 : Evolution after stimulation (questionnaire 3)
number of patients who completed the questionnaire 3 n= 417

Patients with endometriosis
n = 100

Patients without endometriosis
n = 317

ENDALGOFIV 1
n = 73

ENDALGOFIV 2
n = 27

p value
ENDALOGFIV 1

n = 205
ENDALGOFIV 2

n = 112
p value

NPRS (mean) 3.05 3.34 0.55 2.29 2.76 0.05
Total QDSA

(mean)
10.02 14.72 0.01 5.86 9.93 <.0001

Sensory QDSA
(mean)

6.12 8.29 0.03 4.13 5.45 0.0063

Affective QDSA
(mean)

3.97 6.42 0.01 2.01 4.45 <.0001

Presence of
neuropathic pain

DN4 (n (%))
7 (9.72) 3 (11.11) 0.77 15 (7.73) 9 (8.03) 0.55

NPRS = numerical pain rating scale, QDSA=Saint Antoine pain questionnaire, DN4=Neuropathic Pain 4 questionnaire, , n=number of cases, SD=standard deviation

The pain scores after oocyte retrieval (questionnaire 4) are shown in Table 6. The average

pain level (QDSA score and NPRS) was higher in ENDALGOFIV 2 than ENDALGOFIV 1

(QDSA 11.8 versus 7.16 p < .0001; NPRS 3.77 versus 3.12 p = 0.0110) specifically the

affective dimension of pain (4.70 versus 2.09 p < .0001). There was no difference between

the two groups in terms of neuropathic pain.

Table 6 : Pain scores for Questionnaire 4
number of patients who completed the questionnaire 4 n= 431

ENDALGOFIV 1
n = 278

ENDALGOFIV 2
n = 153

p value

NPRS (mean ± SD) 3.12 ± 2.54 3.77 ± 2.61 0.0110
Total QDSA (mean ± SD) 7.16 ± 8.04 11.80 ± 11.78 <.0001

Sensory QDSA (mean ± SD) 5.06 ± 5.18 7.09 ± 7.40 0.0007
Affective QDSA (mean ± SD) 2.09 ± 3.82 4.70 ± 5.66 <.0001

Neuropathic pain score (mean ± SD) 0.65 ± 1.10 0.99 ± 3.71 0.1794
NPRS = numerical pain rating scale, QDSA=Saint Antoine pain questionnaire, DN4=Neuropathic Pain 4 questionnaire, , n=number of cases, SD=standard deviation
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The different scores between patients with and without endometriosis inside each group is

shown in Table 6 bis. The NPRS was significantly increased in ENDALGOFIV 2 compared

to ENDALGOFIV 1 for patients without endometriosis (3.80 vs 3.11 p = 0.01) but not for

patients with endometriosis (3.70 vs 3.11 p = 0.50). The higher level of affective pain in

ENDALGOFIV 2 compared to ENDALGOFIV 1 was significant for patients with

endometriosis (2.67 versus 5.45 p = 0.009) and for patients without (1.88 versus 4.47 p <

0.0001).

Table 6 bis : Pain scores for Questionnaire 4
number of patients who completed the questionnaire 4 n= 426

Patients with endometriosis n = 108
Patients without endometriosis

n = 318
ENDALGOFIV 1

n = 73
ENDALGOFIV

2 n = 35
p value

ENDALOGFIV 1
n = 205

ENDALGOFIV
2 n = 113

p value

NPRS (mean ± SD) 3.16 ± 5.05 3.70 ± 2.94 0.50 3.11 ± 5.63 3.80 ± 2.91 0.01
Total QDSA
(mean ± SD)

8.47 ± 16.56 13.09 ± 24.96 0.01 6.68 ± 9.12
11.41 ±
13.25

< .0001

Sensory QDSA
(mean ± SD)

5.79 ± 10.41 7.63 ± 14.90 0.11 4.80 ± 5.95 6.93 ± 8.12 0.002

Affective QDSA
(mean ± SD)

2.67 ± 7.57 5.45 ± 12.45 0.009 1.88 ± 4.41 4.47 ± 6.38 < .0001

Presence of
neuropathic pain

DN4 (n (%))
9 (12.34) 7 (20) 0.48 9 (4.48) 8 (7.07) 0.20

NPRS = numerical pain rating scale, QDSA=Saint Antoine pain questionnaire, DN4=Neuropathic Pain 4 questionnaire, , n=number of cases, SD=standard deviation
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During the IVF attempt, the evolution of the NPRS score is shown in Table 7. The average

level of pain after oocyte retrieval was higher in patients included in ENDALGOFIV 2 than

patients included in ENDALGOFIV 1 (3.77 versus 3.12 p = 0.01).

Table 7 : Evolution of the difference of NPRS between the two groups during the IVF attempt
total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207 p value

Questionnaire 1 (mean ±SD) 1.7 ± 2.4 2.0 ± 2.7 0.59
Questionnaire 2 (mean ±SD) (1) 1.84 ± 0.17 1.68 ± 0.32 0.66
Questionnaire 3 (mean ±SD) (2) 2.49 ± 0.12 2.92 ± 0.18 0.05
Questionnaire 4 (mean ±SD) (3) 3.12 ± 2.54 3.77 ± 2.61 0.01
Questionnaire 5 (mean ±SD) (4) 2.75 ± 0.17 2.67 ± 0.27 0.82
Questionnaire 6 (mean ±SD) (5) 2.92 ± 0.14 3.55 ± 0.19 0.01

NPRS = numerical pain rating scale, n=number of cases, SD=standard deviation
(1) 37/51 responded to Q2 in ENDALGOFIV 2 (data missing from 14 patients); (2) 139 patients filled out Q3 for ENDALGOFIV 2; (3) 153 patients filled out Q4 for
ENDALGOFIV 2; (4) 55/78 responded to Q5 for ENDALGOFIV 2; (6) 107 patients filled out Q6 for ENDALGOFIV 2

After taking into account whether the patient had endometriosis or not (Table 7 bis), the

difference in pain levels after oocyte retrieval was significant for patients without

endometriosis (3.80 versus 3.11 p = 0.01). No significant difference was found in patients

with endometriosis. Six weeks after transfer, only patients without endometriosis had a

significantly higher score in ENDALGOFIV 2 compared to ENDALGOFIV 1 (3.38 versus

2.65 p = 0.01).

Table 7 bis : Evolution of the difference of NPRS between the two groups during the IVF
attempt

total number of patients included in the two studies n = 485

Patients with endometriosis n =
124

Patients without endometriosis
n = 361

ENDALGO
FIV 1 n =

73

ENDALGOFIV
2 n =51

p value
ENDALGOFIV

1 n = 205
ENDALGOFIV

2 n = 156
p value

Questionnaire 1 (mean) 3.47 4.3 - 1.12 1.2 -
Questionnaire 2 (mean) (1) 2.82 1.85 0.20 1.49 1.60 0.80
Questionnaire 3 (mean) (2) 3.05 3.34 0.55 2.29 2.76 0.05
Questionnaire 4 (mean) (3) 3.16 3.70 0.50 3.11 3.80 0.01
Questionnaire 5 (mean) (4) 3.93 2.67 0.07 2.32 2.65 0.36
Questionnaire 6 (mean) (5) 3.66 4.00 0.52 2.65 3.38 0.01

NPRS = numerical pain rating scale, n=number of cases, SD=standard deviation
(1) 37/51 responded to Q2 in ENDALGOFIV 2 (data missing from 14 patients); (2) 139 patients filled out Q3 for ENDALGOFIV 2; (3) 153 patients filled out Q4 for
ENDALGOFIV 2; (4) 55/78 responded to Q5 for ENDALGOFIV 2; (6) 107 patients filled out Q6 for ENDALGOFIV 2
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The evolution of the NPRS score for patients with endometriosis between the two groups is

shown in Figure 1 and the evolution for patients without endometriosis is shown in Figure 2.

In both groups patients with endometriosis seemed to have a more stable pain score level

whereas patients without endometriosis had a lower pain level at their baseline which then

increased up until the oocyte retrieval.
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During the IVF attempt, the evolution of the DN4 score is shown in Table 8. The evolution

was similar between the two groups.

Table 8: Evolution of the difference of DN4 between the two groups during the IVF attempt
total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207 p value

Questionnaire 1 (mean ±SD) 0.6 ± 1.2 0.7 ± 1.4 0.87
Questionnaire 2 (mean ±SD) (1) 0.53 ± 0.13 0.51 ± 0.24 0.96
Questionnaire 3 (mean ±SD) (2) 0.73 ± 0.09 0.81 ± 0.13 0.62
Questionnaire 4 (mean ±SD) (3) 0.65 ± 1.10 0.99 ± 3.71 0.17
Questionnaire 5 (mean ±SD) (4) 0.71 ± 0.13 0.52 ± 0.20 0.43
Questionnaire 6 (mean ±SD) (5) 0.55 ± 0.10 0.65 ± 0.14 0.54

DN4=Neuropathic Pain 4 questionnaire, , n=number of cases, SD=standard deviation
(1) 37/51 responded to Q2 in ENDALGOFIV 2 (data missing from 14 patients); (2) 139 patients filled out Q3 for ENDALGOFIV 2; (3) 153 patients filled out Q4 for
ENDALGOFIV 2; (4) 55/78 responded to Q5 for ENDALGOFIV 2; (6) 107 patients filled out Q6 for ENDALGOFIV 2

The evolution of the presence of neuropathic pain between patients with and without

endometriosis inside each group is shown in Table 8 bis.

Table 8 bis : Evolution of the difference of the presence of neuropathic pain between the two
groups during the IVF attempt

total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207

patients with
endometriosis

n = 73

patients without
endometriosis

n =205

patients with
endometriosis

n = 51

patients without
endometriosis

n = 156
Questionnaire 1 (n(%)) 13 (17.81) 11 (5.37) 9 (17.6) 13 (8.4)
Questionnaire 2 (n(%)) 4 (9.52) 2 (2.53 ) 0 (0) 1 (3.84)
Questionnaire 3 (n(%)) 7 (9.72) 15 (7.73) 3 (11.11) 9 (8.03)
Questionnaire 4 (n(%)) 9 (12.34) 9 (4.48) 7 (20) 8 (7.07)
Questionnaire 5 (n(%)) 6 (18.75) 7 (7.77) 1 (8.33) 0 (0)
Questionnaire 6 (n(%)) 6 (10.9) 4 (2.68) 4 (18.18) 6 (7.05)

DN4=Neuropathic Pain 4 questionnaire, , n=number of cases
(1) 37/51 responded to Q2 in ENDALGOFIV 2 (data missing from 14 patients); (2) 139 patients filled out Q3 for ENDALGOFIV 2; (3) 153 patients filled out Q4 for
ENDALGOFIV 2; (4) 55/78 responded to Q5 for ENDALGOFIV 2; (6) 107 patients filled out Q6 for ENDALGOFIV 2
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During the IVF attempt, the evolution of the QDSA score is shown in Table 9. The level of

pain was higher in ENDALGOFIV 2 after stimulation (questionnaire 3) (11.19 versus 6.94 p

< .001), after oocyte retrieval (11.80 versus 7.16 p < .001) and six weeks after the retrieval

(questionnaire 6) (8.73 versus 5.80 p = 0.0004).

Table 9 : Evolution of the difference of QDSA between the two groups during the IVF attempt
total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207 p value

Questionnaire 1 (mean ±SD) 6.3 ± 9.6 7.0 ± 10.5 0.72
Questionnaire 2 (mean ±SD) (1) 5.20 ± 0.62 7.94 ± 1.13 0.03
Questionnaire 3 (mean ±SD) (2) 6.94 ± 0.42 11.19 ± 0.63 < .0001
Questionnaire 4 (mean ±SD) (3) 7.16 ± 8.04 11.80 ± 11.78 < .0001
Questionnaire 5 (mean ±SD) (4) 9.83 ± 0.61 9.42 ± 0.94 0.71
Questionnaire 6 (mean ±SD) (5) 5.80 ± 0.48 8.73 ± 0.66 0.0004
QDSA=Saint Antoine pain questionnaire,, n=number of cases, SD=standard deviation
(1) 37/51 responded to Q2 in ENDALGOFIV 2 (data missing from 14 patients); (2) 139 patients filled out Q3 for ENDALGOFIV 2; (3) 153 patients filled out Q4 for
ENDALGOFIV 2; (4) 55/78 responded to Q5 for ENDALGOFIV 2; (6) 107 patients filled out Q6 for ENDALGOFIV 2

The evolution of the QDSA score between patients with and without endometriosis inside

each group is shown in Table 9 bis.

Table 9 bis : Evolution of the difference of QDSA between the two groups during the IVF
attempt

total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207

patients with
endometriosis

n = 73

patients without
endometriosis

n =205

patients with
endometriosis

n = 51

patients without
endometriosis

n = 156
Questionnaire 1 (mean) 13.4 3.7 14.1 4.7

Questionnaire 2 (mean ) (1) 9.81 3.39 10.33 7.04
Questionnaire 3 (mean) (2) 10.01 5.86 14.72 9.93
Questionnaire 4 (mean) (3) 8.47 6.68 13.09 11.41
Questionnaire 5 (mean) (4) 14.05 8.37 13.27 7.90
Questionnaire 6 (mean ) (5) 9.77 4.33 15.73 6.59

QDSA=Saint Antoine pain questionnaire,, n=number of cases
(1) 37/51 responded to Q2 in ENDALGOFIV 2 (data missing from 14 patients); (2) 139 patients filled out Q3 for ENDALGOFIV 2; (3) 153 patients filled out Q4 for
ENDALGOFIV 2; (4) 55/78 responded to Q5 for ENDALGOFIV 2; (6) 107 patients filled out Q6 for ENDALGOFIV 2
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The evolution of the quality of life shown by the EQ5D score is shown in Table 10. There

were no significant differences between the two groups during the IVF attempt.

Table 10 : Evolution of the difference of EQ5D between the two groups at T1, T5 and T6
total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207 p value

Questionnaire 1 (mean ±SD) 0.9 ± 0.2 0.9 ± 0.2 0.57
Questionnaire 5 (mean ±SD) (1) 0.81 ± 0.009 0.78 ± 0.014 0.17
Questionnaire 6 (mean ±SD) (2) 0.85 ± 0.007 0.86 ± 0.010 0.94
EQ5D=EuroQol 5D, n=number of cases, SD=standard deviation
(1) 55/78 responded to Q5 for ENDALGOFIV 2; (2) 107 patients filled out Q6 for ENDALGOFIV 2

The evolution of the EQ5D score between patients with and without endometriosis inside

each group is shown in Table 10 bis.

Table 10 bis : Evolution of the difference of EQ5D between the two groups during the IVF
attempt

total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207

patients with
endometriosis

n = 73

patients without
endometriosis

n =205

patients with
endometriosis

n = 51

patients without
endometriosis

n = 156
Questionnaire 1 (mean) 0.78 0.91 0.8 0.9

Questionnaire 5 (mean) (1) 0.83 0.75 0.66 0.82
Questionnaire 6 (mean) (2) 0.89 0.78 0.71 0.89

EQ5D=EuroQol 5D, n=number of cases, (1) 55/78 responded to Q5 for ENDALGOFIV 2; (2) 107 patients filled out Q6 for ENDALGOFIV 2

The evolution of the HAD score during the IVF attempt is shown in Table 11. The two

groups are similar in terms of depression and anxiety.

Table 11 : Evolution of the difference of HAD between the two groups at T1, T5 and T6
total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207 p value

HAD depression
Questionnaire 1 (mean ±SD) 3.6 ± 3.2 3.7 ± 3.1 0.63

Questionnaire 5 (mean ±SD) (1) 4.67 ± 0.20 4.39 ± 0.31 0.44
Questionnaire 6 (mean ±SD) (2) 4.06 ± 0.15 4.10 ± 0.21 0.87

HAD anxiety
Questionnaire 1 (mean ±SD) 7.6 ± 3.9 7.8 ± 3.9 0.44

Questionnaire 5 (mean ±SD) (1) 7.87 ± 0.18 7.92 ± 0.29 0.88
Questionnaire 6 (mean ±SD) (2) 7.06 ± .014 6.73 ± 0.20 0.18

HAD: hospital anxiety and depression, n=number of cases, SD=standard deviation, (1) 55/78 responded to Q5 for ENDALGOFIV 2; (2) 107 patients filled out Q6 for
ENDALGOFIV 2
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The evolution of the HAD score during the IVF attempt between patients with and without

endometriosis inside each group is shown in Table 11bis.

Table 11 bis : Evolution of the difference of HAD between the two groups at T1, T5 and T6

total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207

patients with
endometriosis

n = 73

patients without
endometriosis

n =205

patients with
endometriosis

n = 51

patients without
endometriosis

n = 156

HAD depression

Questionnaire 1 (mean) 4.58 3.25 4.8 3.3
Questionnaire 5 (mean) (1) 4.68 4.66 4.54 4.28
Questionnaire 6 (mean) (2) 4.44 3.95 5.46 3.72

HAD anxiety

Questionnaire 1 (mean) 8.55 7.20 8.5 7.5
Questionnaire 5 (mean) (1) 8.08 7.79 9.34 7.46
Questionnaire 6 (mean) (2) 8.18 6.67 7.80 6.40

HAD: hospital anxiety and depression, n=number of cases
(1) 55/78 responded to Q5 for ENDALGOFIV 2; (2) 107 patients filled out Q6 for ENDALGOFIV 2

31



During the IVF attempt, the evolution of the level of catastrophizing is shown in Table 12.

The level is similar between both groups apart from the level of rumination six weeks after

transfer (questionnaire 6) where the level was higher for patients in ENDALGOFIV 2 (3.94

versus 2.67 p < .0001).

Table 12 : Evolution of the difference of PCS between the two groups at T1, T5 and T6

total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207 p value

PCS total

Questionnaire 1 (mean ±SD) 8.4 ± 11.1 13.7 ± 12.5 < 0.001
Questionnaire 5 (mean ±SD) (1) 9.42 ± 0.53 8.19 ± 0.82 0.21
Questionnaire 6 (mean ±SD) (2) 7.45 ± 0.41 8.80 ± 0.57 0.05

PCS impotence

Questionnaire 1 (mean ±SD) 3.6 ± 5.2 5.8 ± 6.0 < 0.001
Questionnaire 5 (mean ±SD) (1) 3.76 ± 0.25 3.15 ± 0.39 0.19
Questionnaire 6 (mean ±SD) (2) 3.07 ± 0.19 3.54 ± 0.27 0.16

PCS amplification

Questionnaire 1 (mean ±SD) 1.9 ± 2.6 2.6 ± 2.8 0.001
Questionnaire 5 (mean ±SD) (1) 2.19 ± 0.13 2.08 ± .21 0.67
Questionnaire 6 (mean ±SD) (2) 1.70 ± 0.09 1.97 ± 0.14 0.13

PCS rumination

Questionnaire 1 (mean ±SD) 2.8 ± 4.0 5.3 ± 4.7 < 0.001
Questionnaire 5 (mean ±SD) (1) 3.25 ± 0.21 3.12 ± 0.34 0.76
Questionnaire 6 (mean ±SD) (2) 2.67 ± 0.17 3.94 ± 0.23 < .0001
PCS: pain catastrophizing scale, n=number of cases, SD=standard deviation
(1) 55/78 responded to Q5 for ENDALGOFIV 2; (2) 107 patients filled out Q6 for ENDALGOFIV 2
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The evolution of the PCS score between patients with and without endometriosis inside each

group is shown in Table 12 bis.

Table 12 bis : Evolution of the difference of PCS between the two groups at T1, T5 and T6

total number of patients included in the two studies n = 485

ENDALGOFIV 1 n = 278 ENDALGOFIV 2 n = 207
patients with
endometriosis

n = 73

patients without
endometriosis

n =205

patients with
endometriosis

n = 51

patients without
endometriosis

n = 156

PCS total

Questionnaire 1 (mean) 14.37 6.17 20.12 11.66
Questionnaire 5 (mean) (1) 15.55 6.93 14.37 6.51
Questionnaire 6 (mean) (2) 13.28 5.10 15.98 7.01

Presence of catastrophizing

Questionnaire 1 (n (%)) 21 (28.77) 15 (7.32) 21 (41.2) 29 (18.7)

Questionnaire 5 (n (%)) 10 (13.89) 8 (3.98) 5 (41.67) 3 (7.69)

Questionnaire 6 (n (%)) 11 (15.07) 4 (1.99) 8 (36.36) 10 (11.76)

PCS impotence

Questionnaire 1 (mean) 6.71 2.47 9.0 4.7
Questionnaire 5 (mean) (1) 6.57 2.64 6.37 2.28
Questionnaire 6 (mean) (2) 5.73 2.03 6.89 2.65

PCS amplification

Questionnaire 1 (mean) 3.37 1.44 3.5 2.3
Questionnaire 5 (mean) (1) 3.54 1.63 3.36 1.73
Questionnaire 6 (mean) (2) 2.77 1.26 3.90 1.49

PCS rumination

Questionnaire 1 (mean) 4.49 2.24 7.1 4.8
Questionnaire 5 (mean) (1) 5.37 2.40 4.93 2.65
Questionnaire 6 (mean) (2) 4.76 1.82 6.40 3.34

PCS: pain catastrophizing scale, n=number of cases
1) 55/78 from ENDALGOFIV 2 responded to Q5; (2) 107 patients filled out Q6
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Analysis between patients with and without endometriosis treated with the new protocol

(ENDALGOFIV 2)

The baseline status of patients included in ENDALGOFIV 2 is shown in Table 13. Patients

with endometriosis had a significantly higher NPRS score (4.3 vs 1.1 p < 0.001), QDSA score

on all aspects, neuropathic pain level (1.2 vs 0.6 p < 0.001), PCS score and depression level.

There were no significant differences in anxiety levels or quality of life (EQ5D score).

Table 13 : Baseline status (questionnaire 1)
patients included in ENDALGOFIV 2 n = 207

patients with
endometriosis

n = 51

patients without
endometriosis

n = 156
p value

NPRS (mean ± SD) 4.3 ± 2.8 1.2 ± 2.2 < 0.001
Total QDSA (mean ± SD) 14.1 ± 13.0 4.7 ± 8.4 < 0.001

Sensory QDSA (mean ± SD) 7.1 ± 6.3 2.1 ± 4.2 < 0.001
Affective QDSA (mean ± SD) 7.1 ± 7.6 2.5 ± 4.7 < 0.001

Neuropathic pain DN4 (mean ± SD) 1.2 ± 1.5 0.6 ± 1.4 < 0.001
Neuropathic pain DN4 (n (%)) 9 (17.6) 13 (8.4) 0.003

Depression (mean ± SD) 4.8 ± 3.2 3.3 ± 3.0 0.002
absent (n (%)) 42 (82.4) 141 (91.0) 0.011

suspected (n (%)) 5 (9.8) 12 (7.7)
proven (n (%)) 4 (7.8) 2 (1.3)

Anxiety (mean ± SD) 8.5 ± 4.1 7.5 ± 3.8 0.23
absent (n (%)) 23 (45.1) 84 (54.2) 0.13

suspected (n (%)) 10 (19.6) 39 (25.2)
proven (n (%)) 18 (35.3) 32 (20.6)

Presence of catastrophizing (n (%))
impotence score (mean ± SD)

amplification score (mean ± SD)
rumination score (mean ± SD)

21 (41.2)
9.0 ± 6.8
3.5 ± 2.8
7.1 ± 5.1

29 (18.7)
4.7 ± 5.3
2.3 ± 2.8
4.8 ± 4.4

< 0.001
< 0.001
0.001
0.003

EQ5D (mean ± SD) 0.8 ± 0.2 0.9 ± 0.2 0.57
NA: no test due to low number of participants
NPRS = numerical pain rating scale, QDSA=Saint Antoine pain questionnaire, DN4=Neuropathic Pain 4 questionnaire,, EQ5D=EuroQol 5D, n=number of cases, SD=standard
deviation
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The baseline status of patients with endometriosis is shown in Table 14. Higher pain levels

(NPRS, QDSA, DN4) were found in patients that requested a pain consultation as well as

higher depression and anxiety levels. However, catastrophizing was more frequent in patients

that did not want a pain consultation (53 % versus 28 %).

Table 14 : Baseline status (questionnaire 1)

patients with endometriosis n = 51

patients requesting pain
consultation n = 21

patients denying a pain
consultation n = 30

NPRS (mean) 5 3.97

Total QDSA (mean) 18.4 13.12

Sensory QDSA (mean) 8.2 6.72

Affective QDSA (mean) 10.2 6.4

Neuropathic pain DN4 (n (%)) 6 (28) 3 (10)

Depression (mean) 6.2 4.6

Anxiety (mean ) 9.1 8.6

Presence of catastrophizing (n (%)) 6 (28) 16 (53)

EQ5D (mean) 0.82 0.80
NA: no test due to low number of participants
NPRS = numerical pain rating scale, QDSA=Saint Antoine pain questionnaire, DN4=Neuropathic Pain 4 questionnaire,, EQ5D=EuroQol 5D, n=number of cases

The evolution of the NPRS score is detailed in Table 15. Patients with endometriosis seemed

to have a higher level of pain at the beginning of the IVF attempt (questionnaires 1 and 2)

whereas after stimulation, the NPRS score was higher in patients without endometriosis, with

a significant difference after oocyte retrieval but not for the other keys points of IVF.

Table 15: Evolution of NPRS for patients treated with the new protocol
patients included in ENDALGOFIV 2 n = 207

with endometriosis n = 51 without endometriosis n = 156 p value

Questionnaire 1 (mean ±SD) 4.3 ± 2.8 1.2 ± 2.2 < 0.001
Questionnaire 2 (mean ±SD) (1) 2.06 ± 0.70 1.43 ± 0.39 0.46
Questionnaire 3 (mean ±SD) (2) 2.50 ± 0.41 3.12 ± 0.20 0.21
Questionnaire 4 (mean ±SD) (3) 3.70 ± 2.94 3.80 ± 2.91 0.003
Questionnaire 5 (mean ±SD) (4) 2.59 ± 0.60 2.85 ± 0.30 0.71
Questionnaire 6 (mean ±SD) (5) 3.33 ± 0.44 3.67 ± 0.21 0.51

NA: no test due to low number of participants
NPRS = numerical pain rating scale, n=number of cases, SD=standard deviation
1) 37/51 responded to Q2 (data missing from 14 patients); (2) 139 patients filled out Q3; (3) 153 patients filled out Q4; (4) 55/78 responded to Q5; (6) 107 patients filled out Q6
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The evolution of neuropathic pain is detailed in Table 16. Patients with endometriosis tended

to have a higher level of neuropathic pain during the IVF attempt apart from after the oocyte

retrieval, where the score was higher for patients without endometriosis. However, there were

no significant differences between the two groups apart from the baseline.

Table 16: Evolution of DN4 for patients treated with the new protocol
patients included in ENDALGOFIV 2 n = 207

with endometriosis
n = 51

without endometriosis
n = 156

p value

Questionnaire 1 (mean ±SD) 1.2 ± 1.5 0.6 ± 1.4 < 0.001
Questionnaire 2 (mean ±SD) (1) 0.57 ± 0.71 0.46 ± 0.42 0.89
Questionnaire 3 (mean ±SD) (2) 1.07 ± 0.42 0.75 ± 0.23 0.51
Questionnaire 4 (mean ±SD) (3) 0.91 ± 2.90 1.02 ± 4.88 0.56
Questionnaire 5 (mean ±SD) (4) 0.87 ± 0.62 0.38 ± 0.34 0.48
Questionnaire 6 (mean ±SD) (5) 1.50 ± 0.47 0.47 ± 0.23 0.05

NA: no test due to low number of participants
DN4=Neuropathic Pain 4 questionnaire, n=number of cases, SD=standard deviation
1) 37/51 responded to Q2 (data missing from 14 patients); (2) 139 patients filled out Q3; (3) 153 patients filled out Q4; (4) 55/78 responded to Q5; (6) 107 patients filled out Q6

The evolution of the pain level shown by the QDSA score is shown in Table 17. There were

no significant differences between the two groups but the score was higher for patients

without endometriosis after GnRH treatment, end of stimulation and day of stimulation

(questionnaires 2, 3 and 4) but lower afterwards (questionnaires 5 and 6).

Table 17: Evolution of QDSA for patients treated with the new protocol
patients included in ENDALGOFIV 2 n = 207

with endometriosis
n = 51

without endometriosis
n = 156

p value

Questionnaire 1 (mean) 14.1 4.7 < 0.001
Questionnaire 2 (mean) (1) 10.33 7.04 0.52
Questionnaire 3 (mean) (2) 14.72 9.93 0.18
Questionnaire 4 (mean) (3) 13.09 11.41 0.02
Questionnaire 5 (mean) (4) 13.27 7.90 0.80
Questionnaire 6 (mean) (5) 15.73 6.59 0.18

NA: no test due to low number of participants, QDSA=Saint Antoine pain questionnaire, n=number of cases, SD=standard deviation
1) 37/51 responded to Q2 (data missing from 14 patients); (2) 139 patients filled out Q3; (3) 153 patients filled out Q4; (4) 55/78 responded to Q5; (6) 107 patients filled out Q6
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The evolution of the EQ5D score is shown in Table 18. The score was higher for patients

without endometriosis after the IVF attempt which shows a lower quality of life.

Table 18: Evolution of EQ5D for patients treated with the new protocol at T1, T5 and T6
patients included in ENDALGOFIV 2 n = 207

with endometriosis n = 51 without endometriosis n = 156 p value

Questionnaire 1 (mean ±SD) 0.8 ± 0.2 0.9 ± 0.2 0.57
Questionnaire 5 (mean ±SD) (1) 0.70 ± .03 0.81 ± 0.01 0.003
Questionnaire 6 (mean ±SD) (2) 0.73 ± .02 0.88 ± 0.01 < .0001

NA: no test due to low number of participants, EQ5D=EuroQol 5D, n=number of cases, SD=standard deviation
1) 55/78 responded to Q5; (2) 107 patients filled out Q6

The evolution of depression and anxiety during the IVF attempt is shown in Table 19. The

evolution of both groups was similar.

Table 19: Evolution of HAD for patients treated with the new protocol at T1, T5 and T6
patients included in ENDALGOFIV 2 n = 207

with endometriosis
n = 51

without endometriosis
n = 156

p value

HAD depression
Questionnaire 1 (mean ±SD) 3.59 ± 0.30 3.28 ± 0.17 0.011

Questionnaire 5 (mean ±SD) (1) 4.00 ± 0.61 4.50 ± 0.33 0.48
Questionnaire 6 (mean ±SD) (2) 4.79 ± 0.46 3.91 ± 0.23 0.09

HAD anxiety
Questionnaire 1 (mean ±SD) 7.72 ± 0.27 7.44 ± 0.15 0.13

Questionnaire 5 (mean ±SD) (1) 8.67 ± 0.55 7.68 ± 0.31 0.12
Questionnaire 6 (mean ±SD) (2) 7.08 ± 0.41 6.66 ± .20 0.36

NA: no test due to low number of participants, HAD: hospital anxiety and depression, n=number of cases, SD=standard deviation
1) 55/78 responded to Q5; (2) 107 patients filled out Q6
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The evolution of catastrophizing is detailed in Table 20. Catastrophizing was significantly

higher in patients with endometriosis six weeks after oocyte retrieval (questionnaire 6) on all

scales (impotence, amplification and rumination).

Table 20: Evolution of PCS for patients treated with the new protocol at T1, T5 and T6

patients included in ENDALGOFIV 2 n = 207
with endometriosis

n = 51
without endometriosis

n = 156
p value

PCS total
Questionnaire 1 (mean ±SD) 20.12 ± 0.82 11.66 ± 0.46 NA

Questionnaire 5 (mean ±SD) (1) 12.19 ± 1.73 9.73 ± 0.91 0.22
Questionnaire 6 (mean ±SD) (2) 14.43 ± 1.27 9.68 ± 0.62 0.001

PCS impotence
Questionnaire 1 (mean ±SD) 9.0 ± 0.37 4.72 ± 0.20 NA

Questionnaire 5 (mean ±SD) (1) 5.21 ± 0.80 3.55 ± 0.41 0.07
Questionnaire 6 (mean ±SD) (2) 6.07 ± 0.58 3.77 ± 0.28 0.0007

PCS amplification
Questionnaire 1 (mean ±SD) 3.5 ± 0.20 2.3 ± 0.11 NA

Questionnaire 5 (mean ±SD) (1) 2.82 ± 0.43 2.16 ± 0.23 0.18
Questionnaire 6 (mean ±SD) (2) 3.39 ± 0.31 1.85 ± 0.15 < .0001

PCS rumination
Questionnaire 1 (mean ±SD) 7.1 ± 0.37 4.8± 0.21 NA

Questionnaire 5 (mean ±SD) (1) 4.57 ± 0.77 3.92 ± 0.42 0.47
Questionnaire 6 (mean ±SD) (2) 6.17 ± 0.57 4.50 ± 0.28 0.01

NA: no test due to low number of participants, PCS: pain catastrophizing scale n=number of cases, SD=standard deviation, n=number of cases
1) 55/78 responded to Q5; (2) 107 patients filled out Q6
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The evolution of NPRS for patients with and without a tendency towards catastrophizing is

shown in Figure 3. We can see that patients prone to catastrophizing have higher pain scores

at every questionnaire apart from after GnRH treatment. The gap between the two groups is

most evident for the first questionnaire.
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The last questionnaire included binary questions where the answers are shown in Table 21. A

higher proportion of patients with endometriosis took the treatment prescribed during

stimulation than patients without (34.6 versus 15.4 p = 0.030). However, there was no

difference for treatment taken after oocyte retrieval where around half of patients took the

treatment whether they had endometriosis or not. The rate of clinical pregnancies in case of

fresh transfer was not significantly different but we did find a higher rate in patients with

endometriosis (62.5% of patients with endometriosis vs 32.5% of patients without p = 0.13).

Table 21: Answers to binary questions in questionnaire 6
patients included in ENDALGOFIV 2 who replied to questionnaire 6 n = 107

with endometriosis
n = 26

without endometriosis
n = 91

p value

Pain consultation (n(%)) 5 (19.2) - -
Treatment taken during

stimulation (n(%))
9 (34.6) 14 (15.4) 0.030

Treatment taken after oocyte
retrieval (n(%))

12 (54.5) 44 (51.8) 0.82

Clinical pregnancy* (n (%)) 5 (62.5) 13 (32.5) 0.13
n=number of cases, *fresh transfer only (8/26 patients with endometriosis who replied to the last questionnaire had a fresh transfer and 40/91 patients without endometriosis)

The evolution of NPRS for patients with endometriosis based on if they took the pain

medication or not during the stimulation period is shown in Figure 4. Patients who took the

medication prescribed had a higher pain score at each questionnaire. Patients who did not take

the treatment had a relatively stable pain level during the process.
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Discussion

Our study found a higher level of pain for patients included in ENDALGOFIV 2 than

ENDALGOFIV 1, as shown by the NPRS and QDSA score after oocyte retrieval. For the

QDSA score, the emotional dimension of pain was significantly higher than the sensory.

Patients treated with the new protocol seemed to be more affected by how the pain made them

feel (tired, suffocated, worried…) rather than the physical aspect of pain. However, there

were no significant differences after oocyte retrieval in terms of neuropathic pain, quality of

life, depression and anxiety levels.

It is important to remember that our baseline status between the two groups differed in terms

of catastrophizing, with a higher level to begin with in patients treated by the new protocol.

Patients with a higher score for catastrophizing tend to fixate on the worst possible outcome

from situations and any negative thoughts or feelings are exaggerated beyond the patients’

control (15). It is possible that this could in part explain the higher level of affective pain.

We also noted some differences in the IVF attempts between the two groups. More oocytes

were retrieved during the procedure in ENDALGOFIV 2 with a higher number of oocytes

fertilized and embryos obtained. We should therefore consider that the higher levels of pain

after oocyte retrieval could be linked to the higher number of oocytes recovered which would

extend the duration of the procedure. This can be explained in part by the fact that a double

trigger was used for around a third of patients included in ENDALGOFIV 2 whereas it was

only used for one patient in ENDALGOFIV 1. The study Haas et al. 2020 (16) found a higher

number of oocytes retrieved after use of a double trigger compared to hCG alone. However,

the difference in pain between the two groups was not evaluated. No study seems to have

studied the different pain levels in patients depending on the trigger used during IVF. The

difference in number of oocytes retrieved can also be explained by the fact that the

stimulation tended to be weaker during the COVID-19 pandemic (ENDALGOFIV 1) to lower
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the risk of ovarian hyperstimulation syndrome and thus reduce the number of hospitalizations

during this period. This change in stimulation protocol could be to a certain extent responsible

for the difference in pain levels between the two groups. We also found that more embryos

tended to be frozen than transferred for ENDALGOFIV 2 compared to ENDALGOFIV 1.

This shows a recent change of strategy inside the ART department with a higher number of

freeze all (17).

Our study also compared the different pain components during the IVF attempt with the new

protocol between patients with and without endometriosis. Unlike the initial study (Cathelain

et al., 2023) (8), the average pain level was higher in patients without endometriosis after

oocyte retrieval shown by the NPRS and QDSA score. There was also no significant

difference in terms of neuropathic pain between the two groups, which is known to be more

present in patients with endometriosis. Even if no difference was found, this study

demonstrated that the level of neuropathic pain tended to be higher for patients with

endometriosis throughout the procedure apart from after the oocyte retrieval. This suggests

that the new protocol had a greater impact on pain management for neuropathic pain during

oocyte retrieval for patients with endometriosis than those without. When studying the quality

of life of patients with the EQ5D score, we found a rise in the score for patients without

endometriosis during the IVF attempt but a decrease in the score for patients with

endometriosis. Patients with endometriosis even seemed to have an improvement in quality of

life during the process. It is possible that by undergoing IVF with a new focus on pain

management, patients with endometriosis benefited from new or different treatments

compared to before the procedure. It is interesting to note that even though the pain levels

were higher during the attempt compared to the patients’ baseline, this did not impact their

quality of life, since it in fact improved. Other studies have found that for patients with

endometriosis, their pain levels did not increase during ART (18–21).
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Even though no significant difference was identified, we found that depression and anxiety

levels were higher for patients with endometriosis, which was also one of the results of the

study by Ceran in 2020 (Ceran et al., 2020) (22). Finally, we studied the level of

catastrophizing between the two groups of patients. Catastrophizing was more present, and

actually increased in patients with endometriosis, compared to a decrease in patients without

endometriosis. This concurs with the study performed in 2022 by Evans et al., which found a

higher pain catastrophizing in patients with endometriosis (23).

The final questionnaire, sent six weeks after the oocyte retrieval, included binary questions to

find out if the patients had taken the treatments prescribed. We found that patients with

endometriosis were more likely to take the treatment during the stimulation period, although

the rate remained low among the patients who answered the final questionnaire (34.6% for

patients with endometriosis, 15.4% for patients without endometriosis). More patients took

the treatment after the oocyte retrieval but the average rate was around 50% in both groups.

The low number of patients without endometriosis who took the treatment shows a certain

reluctance in patients to take medication which is prescribed even with relatively high pain

scores. Another explanation could be that patients with endometriosis are probably more used

to taking different pain medicine therefore they are more willing to do so from the beginning

of the IVF attempt, but further research is needed on this subject.

One of the main limitations of our study is the low response level to the last questionnaires

and a smaller study population for ENDALGOFIV 2 at certain moments of the attempt

compared to ENDALGOFIV 1. The loss to follow up can in part be explained by the online

nature of the questionnaires. Patients seemed more willing to fill out the questionnaires by

hand and give them back to their doctor during the different consultations than to filling them

out online despite receiving reminders. Adopting an alternate method to complete the

questionnaires between the two studies could also impact the difference in patients’ answers.
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For example, in ENDALGOFIV 1 patients filled out the fourth questionnaire before leaving

the hospital after their oocyte retrieval whereas for ENDALGOFIV 2 they could fill it out

anytime including once they were back home and the different pain medications they were

given had worn off, which could lead to higher pain scores. Some patients also stated that

they felt that filling out six questionnaires as well as following the IVF protocol seemed like

too many obligations at once and they preferred to focus only on the IVF itself. This reaction

once again echoes back to the higher level of catastrophizing found in the second group.

Moreover, it is important to remember that the initial study happened during the COVID-19

pandemic which could impact patients' replies to the different questionnaires. With a higher

risk of cancellation, it is possible to imagine some patient’s relief in being able to undergo

IVF treatment, which could lower their pain scores.

Another limitation of our study is the possibility of undiagnosed endometriosis especially for

patients with idiopathic infertility which represents 20.5% of patients included in

ENDALGOFIV 2. Patients’ medical history would need to be further examined to see

whether they had an imaging or surgery which ruled out endometriosis.

This study highlights the complexity of pain management for patients undergoing IVF,

whether they have endometriosis or not, and the need for further steps to be taken. With the

evolution of techniques in IVF, the way pain is managed in these patients needs to also

constantly evolve. This goes hand in hand with the changes the population faces in terms of

mental health (for example the higher level of pain catastrophizing in our more recent study).

It can be concluded that every patient’s baseline status needs to be evaluated in order to offer

them a treatment best suited to them. Pain is closely linked to the patient’s mental health

status, which emphasizes the importance in offering a psychological consultation as well as a

consultation with a pain specialist at the beginning of an IVF attempt.
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This study also shows the importance of evaluating new protocols. Higher pain scores in the

group ENDALGOFIV 2 were found, demonstrating that results of these evaluations can be

unexpected. Our findings could be linked to the smaller population in the group treated with

the new protocol. It is also possible that by sending out multiple questionnaires, the patients

most motivated to answer all of them are those with higher pain scores. Another area to

explore in further research is, if by opening up the discussion around pain for patients in IVF,

we have made them more aware of any potential pain which they may not have focused on

beforehand. This could explain the higher pain scores at the beginning (questionnaire 1) for

ENDALGOFIV 2.
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Conclusion

Pain management for patients in IVF is complex for both patients with and without

endometriosis. The way we treat pain in these patients must evolve with the changes in

population but also with changes in IVF strategies. Patients from the more recent study had

an increased pain rating before beginning IVF as well as a greater tendency to

catastrophizing. Higher pain levels were also found after oocyte retrieval in our ART

department following the implementation of a new pain management protocol, more so for

patients without endometriosis. Patients however showed a certain reluctance to take the

treatment prescribed despite these pain scores, especially if they didn’t have endometriosis.

These results highlight the need for further studies on how to encourage patients to take

treatments during IVF and how to adapt these treatments to their specific needs in terms of

medical history or mental health.
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Description of the different pain assessment questionnaires :

● NPRS (Numerical Pain Rating scale): an auto evaluation where the patient rates

their current pain between 0 and 10. The pain is rated mild between 0 and 3,

moderate between 4 and 7 and intense between 8 and 10.

● QDSA (Questionnaire Douleur de Saint-Antoine): a French pain assessment

questionnaire that evaluates the intensity and characteristics of chronic pain in

patients. There are 16 items with the first nine items focusing on the sensory

dimension of pain (e.g., sharp, burning) and the last seven focusing on the emotional

dimension (e.g., distressing, exhausting). Patients are asked to rate the intensity of

their pain for each selected item, typically using a scale (e.g., 0 to 4), where 0 means

"no pain" and 4 means "extreme pain”. The total of the ratings gives an overall score

out of 64.

● DN4: a questionnaire evaluating the presence of neuropathic pain. It consists of two

parts: an interview with the patient asking them about seven specific pain sensations

(e.g., burning, electric shocks) and a clinical examination assessing pain responses to

light touch, pinprick, and brushing. There are a total of 10 items and each item is

scored as either "yes" or "no," with a total score of 4 or more indicating a high

likelihood of neuropathic pain. When only the interview is performed like in our

study, a total score of 3 or more indicates a high probability of neuropathic pain.

● HAD (Hospital Anxiety and Depression): a questionnaire assessing anxiety and

depression levels in patients with 7 items focusing on symptoms of anxiety (e.g.,

restlessness, tension, and worry) and another 7 focusing on symptoms of depression

(e.g., sadness, anhedonia, and low energy). Each item is scored on a scale from 0 to 3,

resulting in separate scores for anxiety and depression. Scores are then categorized to

indicate normal (0 to 7), suspected (8 to 10), or proven (11 and over) levels of anxiety
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and depression.

● PCS (Pain Catastrophizing Scale): an assessment questionnaire measuring the

extent of catastrophic thinking related to pain. It consists of 13 items that evaluate

three key dimensions (rumination, amplification and impotence) and thoughts

associated with them. Rumination involves persistent thoughts about pain and an

inability to distract oneself from it. Amplification reflects the tendency to exaggerate

the threat or seriousness of the pain. Impotence represents feelings of being unable to

manage or control the pain. Patients rate how frequently they experience these

thoughts from 0 (“not at all”) to 4 (“all the time”). A total score over 23 shows a high

risk of catastrophizing.

● EQ5D (EuroQol 5D): a questionnaire measuring health related quality of life. It

included 5 items: mobility, self-care, daily activities, pain/discomfort and

anxiety/depression. Each item is rated 0 (no problem) to 5 (extreme problem). The

patient’s answer forms a 5 - digit code which represents a health state and is converted

to a single utility index score.
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Stimulation protocols for IVF:
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Overview of each different pain assessment questionnaire during the IVF attempt:

Initial
consultation

After
agonist
protocol

At the end of
the stimulation
period before
induction of
ovulation

After oocyte
retrieval

15 days after
embryo
transfer

6 weeks after
oocyte
retrieval

Personal
information
(name, date of

birth)

X X X X X X

Endometriosis
yes/no X

HCG result X

Ultrasound
(only if
transfer)

X

NPRS X X X X X X

QDSA X X X X X X

DN4 X X X X X X

HAD X X X

PCS X X X

EQ-5D X X X

Binary
questions
yes/no

X X
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Study design:
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ENDALGOFIV 2 protocol during oocyte retrieval:
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