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Introduction 
 
The meeting was convened by the National Institutes of Health (NIH), in collaboration 
with the American Society for Reproductive Medicine (ASRM), with the aim of 
establishing entry criteria and outcome measures for use in international clinical trials in 
endometriosis with regards to pain symptoms.  The potential benefits of standardizing 
outcome measures include enabling trial results to be compared more easily and the 
production of systematic reviews to facilitate evidence-based practice.  
 
A panel of invited scientists and clinicians from the UK, USA and Italy gave 
presentations throughout the day, and there was adequate time at the end of each session 
for questions and discussion (Appendix 1). Responses to 13 key questions, raised by the 
moderators following the earlier presentations, were then sought from the panel and the 
audience. A preliminary document summarizing the discussions and recommendations 
from the meeting was then circulated to all attendees and speakers, who were asked in a 
questionnaire (using both directed questions and free text) to comment on the document.  
 
The document has been revised taking these responses into consideration and is now 
being presented to professional bodies such as the ASRM and European Society for 
Human Reproduction and Embryology (ESHRE) for further comments and approval 
before a final document is produced and published.  
 
Overview of the Presentations 
       
Over the course of the day, all agreed that standardized entry and outcome criteria would 
be of benefit to clinicians, academics, industry and patients.  This would allow for 
comparisons across trials and different treatment.  It was readily apparent that ‘…perhaps 
the most common error committed by clinical researchers is to dismiss existing scales too 
lightly, and embark on the development of a new instrument with an unjustifiably 
optimistic and naïve expectation that they can do better.’ (1).  After summarizing the 
latest developments in basic science and clinical research, the difficulties inherent in 
correlating symptoms and surgical findings were discussed.  The remainder of the 
meeting focused on drawing on standardized outcome measurements from existing 
clinical research, and expressly stating that we should not try to “reinvent the wheel”.   
 
The Biberoglu and Behrman (B&B) scale (2) was presented in detail by David Olive 
because it has been so widely used in clinical studies.  However, it became apparent and 
all agreed that this scale had considerable limitations.  The B & B scale principally asks 
questions about function and quality of life and, thus is not a pain scale.  It includes three 
symptoms, dysmenorrhea, dyspareunia and chronic pelvic pain, and two signs, pelvic 
tenderness and induration, each of which are graded on a scale from 0 to 3 (or 4), with 



higher numbers indicating more severe symptoms.  The score is inaccurately inflated 
when the highest score of 4 is given to women without symptoms such as those with 
amenorrhea or who are not sexually active.   
 
A second problem is that there is no standard for how or by whom this scale will be 
administered.  Lacking is consistency as to whether it will be completed by the patient by 
herself, administered by the physicians and other study staff who collect the patient’s 
information or collected as the clinician’s impression of the patient’s symptoms.  Also 
lacking is a standard for the symptoms which will include women in studies or indicate 
that a treatment has succeeded. 
 
Studies have inconsistently reported the results of the scale with some reporting only the 
individual scores for the symptoms and signs (3); some reporting only the sum of the 
symptoms(4), and others reporting the sum of all the signs and symptoms (5)  In 
summary, it appears not to have been used or administered in a consistent manner, and it 
has never been validated or shown to be reproducible.   
 
Paolo Vercellini presented information regarding the association between lesions and 
pain symptoms as background in determining both entry criteria and outcome measures.  
He presented data from a metanalysis he published of 1054 consecutive patients 
undergoing first-line conservative or definitive surgery in his unit between 1996 and 2002 
(6). He concluded that the ASRM classifications stages or endometriomas are not 
associated with pain severity nor is the ASRM classification stage predictive of post-
operative results or symptom recurrence. This is in agreement with data from other 
groups around the world, such as Szendei and colleagues in Hungary (7) and Mahmood 
et al. in Scotland (8) to name just two of the many such studies.  Instead pain appears to 
be associated with deeply infiltrating lesions, the distance between nerve fibers and 
implants, and the number of nerve fibers within lesions.  
 
The neuroscience of pain and endometriosis was presented by Karen Berkley using her 
translational research of a rat animal model (9).  She pointed out that endometriosis and 
its associated pelvic visceral and muscle pain often occur alongside other painful 
conditions in widely disparate body regions. Her animal and human data suggest that the 
ectopic growths are innervated and may produce algogenic agents peripherally which 
contribute to engaging the CNS in generating pain symptoms. Importantly, she 
demonstrated that the experience of pain is a CNS phenomenon which arises from the 
intercommunication or matrix of connections in the brain.  Since the CNS has a great deal 
of plasticity, the pain mechanisms related to endometriosis likely include central 
hormonal modulation, central sensitization, and remote central sensitization.  These 
mechanisms are not unique to endometriosis and likely apply to other types of pain.  
 
An overview of the different questionnaires used to assess quality of life (QoL) related to 
endometriosis was given by Crispin Jenkinson.  While many studies have shown that the 
SF-36 has high internal consistency and has been shown to be useful in other medical 
conditions, there has not been a good correlation between QoL and pain intensity and/or 
use of medications in women with endometriosis (10-12) .  Similarly, the EuroQOL EQ-



5D has been used but has not been validated in women with endometriosis (11).  The 
only QoL scale that has been validated for use in women with endometriosis is the 
Endometriosis Health Profile 30 (13-15)  
 
Charles Cleeland presented how to assess endometriosis pain from the perspective of a 
clinical expert in pain.  In order to treat any type of pain, the following should be 
assessed: the severity, quality, location, and temporal pattern, as well as how it interferes 
with activities; its response to prior treatments; the adverse effects of treatment and 
whether the pain is somatic, neuropathic or visceral.  Since pain is a subjective state, 
some have wondered whether they can trust their patient’s ratings.  Studies suggest that 
patient ratings are reliable.   
 
Dr. Cleeland also presented different types of pain scales.  The verbal rating scale or 
visual analogue scale is a scale in which 0 corresponds to no symptoms and 10 the worst 
pain imaginable.  The strengths of scales are that they are easy to administer, easy to 
score, sensitive to treatment effects and they correlate with other intensity measures.  
Their weaknesses include that they have limited response categories, assume equal 
intervals between adjectives, and are not appropriate for low literacy patients.  The brief 
pain inventory which is comprised of 11 questions and a pain drawing (16) is quick to 
complete, uses 0 to 10 scales so it is easy to complete, measures both pain severity and 
interference and is very sensitive to effective treatment. 
 
Dr. Cleeland presented the Initiative on Methods, Measurement and Pain Assessment in 
Clinical Trials (IMMPACT) recommendations for clinical outcomes in pain trials(Table 
1) to include: pain is measured in 0-10 scales, physical functioning (Brief Pain 
Inventory), emotional functioning (Beck, POMS), participant ratings of improvement or 
satisfaction (7 or 9 point scale), symptoms and adverse events, patient disposition (who 
drops out and why), and responder analysis (i.e. those with mild pain or 30 % reduction) 
(17).   He advised that clinical studies should carefully define responders, use 0 to 10 
scales, pick time points for measurement that are relevant to the condition under study, 
use latency of pain relief as a secondary outcome, and use pain symptoms as eligibility 
criteria. 
 
Data analysis and interpretation were presented by Charles Cao.  He presented the 
importance of collecting and analyzing data systematically.   Mary Lou Ballweg played a 
couple of videos which describe the issues and pain experienced by women with 
endometriosis. 
  
It was felt that there is no reason why the IMMPACT recommendations should not be 
applied to endometriosis. There followed a debate about QoL measures, which may be 
valuable in a disease such as endometriosis, even though they have been shown not to be 
useful in cancer trials.  How to interpret QoL data and what constituted a clinically 
meaningful effect (particularly whether it should be defined by patients and/or doctors) 
were also topics that were debated. 
 
The following 13 questions were then discussed in the light of the presentations. 



 
The 13 questions 
 
1. How do we define ‘endometriosis’ for clinical trials? 

 
The majority of participants felt it was important to resolve this question before making 
decisions about outcome measures. However, following a heated debate, there were still 
marked differences of opinion between clinicians and scientists and between participants 
from different parts of the world.  The definitions suggested were: 
 

• Clinical picture: symptoms suggestive of endometriosis 
• Surgical diagnosis: endometriosis seen at laparoscopy/laparotomy 
• Histological diagnosis 
• Response to treatment: pain relief with GnRH agonist 

 
Although it was recognised that the guideline would need to be patient centered, it was 
still considered necessary for clinical trials in endometriosis to include only patients with 
a surgical diagnosis rather than those with a presumed diagnosis on the basis of either 
symptoms or a response to GnRH agonist treatment. However, histological confirmation 
is not required, which is consistent with US (18) and European (19) Guidelines. The 
recommendations could be adapted for pelvic pain trials in general (as was felt to be 
appropriate by a number of attendees), in which case entry criteria could be purely 
clinical. 
 
Thereafter, there was considerable debate about how recently the surgery should have 
been performed.  This proved problematic for two reasons: firstly, the natural history of 
endometriosis is uncertain.  Secondly, it might be considered unethical within the context 
of a trial for medical therapy not to ablate or remove lesions found at an initial 
laparoscopy given the current recommendation (11).  
 
To progress the meeting, it was decided that a surgical diagnosis of endometriosis within 
the last 12 months would be sufficient for the purposes of recruiting into clinical trials. 
However, a significant proportion of those who responded to the first document felt this 
time frame to be too narrow and a surgical diagnosis within the last 5 years was 
considered to be more realistic. This would also mean that a greater proportion of patients 
admitted to trials would have a return of symptoms rather than having symptoms 
persisting after surgery (i.e. failed surgical treatment). 
 
2. What are the appropriate entry criteria? 
 
The entry and exclusion criteria need to be clearly defined in the trial protocol; however, 
it was agreed that the only essential entry criteria were a history of endometriosis-
associated pain and surgical confirmation of the disease in the chosen time-period.  These 
allow a wide variety of treatments to be tested on different stages of disease. 
 
3. What are the baseline pain measurements? 



 
Dysmenorrhea and pelvic pain should be measured separately.  An 11-point numerical 
rating scale (NRS) should be used, as agreed by consensus groups in other chronic pain 
conditions (20). These scales should be anchored by 0 = ‘no pain’ and 10 = ‘worst pain 
you can imagine’. Although it can be useful in laboratory pain studies to measure pain 
intensity and unpleasantness as separate entities, it may not be appropriate to do so in 
clinical trials as a single measure for each type of pain may be sufficient. Daily pain and 
the amount of vaginal bleeding should be recorded for at least one calendar month before 
treatment to ensure adequate baseline measurements are obtained. 

 
4. Should we: 

a) persist with the Biberoglu and Behrman (B&B) scale? 
b) adapt existing pain scale(s)? 
c) develop a new (patient-derived) pain scale? 

 
The limitations and problems encountered in earlier trials using the B&B and its modified 
versions were discussed (2). Consensus was reached that the B&B should be rejected as a 
primary endpoint.  However, it was felt that it should be retained (albeit in a standardised 
format) as a secondary endpoint in phase II/III trials for the time being. 
 
There was considerable debate as to whether existing pain scale(s) should be adapted or a 
new (patient-derived) scale developed. As mentioned previously, caution was expressed 
earlier in the day about “reinventing the wheel”.  It was stressed that many measures are 
already available which are validated and reproducible, and that developing a new scale 
takes a significant amount of time and resources. One group, however, who are already in 
the process of designing a new tool, argued convincingly for its utility although it is not 
yet in the public domain.  Until the new tool can be assessed more widely, validated and 
shown to be sensitive to change, it seems sensible to adapt the IMMPACT Guidelines 
(17, 20) in the ways discussed below, because of their applicability to other chronic pain 
conditions. 
 
 
5. Should we take clinical signs into account or not? 
 
Consensus was easily reached that clinical signs should not be used as outcome measures. 
 
6. What about co-morbidity? 
 
In this context, it was agreed that co-morbidity meant other symptoms associated with 
endometriosis, rather than separate disease entities such as diabetes. It was felt that these 
could be assessed separately in a Quality of Life (QoL) tool; therefore, dysmenorrhea and 
pelvic pain should remain the two co-primary endpoints in every clinical trial.  However, 
to understand the full impact of these symptoms, it was suggested that a woman could 
choose two or three which bother her the most and regularly report them as tertiary end-
points. This could usefully be adapted, for example for surgical trials involving resection 



of rectovaginal disease when dyschezia and bowel function are particularly relevant, 
when the tertiary endpoints could also be trial-defined. 
 
7. Should we use a single (summed) or separate pain assessments? 
 
It was agreed that separate pain assessments for dysmenorrhea and pelvic pain were 
superior to a single pain measure, principally because many treatments induce 
amenorrhea which makes a summed score unrepresentative of the true extent of 
improvement. There was marked disagreement, however, regarding how best to define 
dysmenorrhea. The simple definition “pain associated with menstrual bleeding” may not 
be sufficient.  For example, it was not possible to agree whether pain associated with 
vaginal spotting at irregular times in the menstrual cycle constitutes dysmenorrhea or not.  
However, representatives from patient groups felt that most sufferers can tell when their 
bleeding is ‘menstrual’ and label this as dysmenorrhea as opposed to pelvic pain which 
might happen to be associated with some spotting. It was therefore agreed to rely upon 
the simple definition and the woman’s subjective impression of what menstrual means. 
The use of a daily diary, which records both pain scores and bleeding, should provide 
additional support for this approach.  
 
8. Should we measure Quality of Life (QoL) as well?   What about adverse events? 
 
The importance of measuring QoL was emphasized as well as the value of using a patient 
oriented, disease specific, measure with multiple domains, e.g. the Endometriosis Health 
Profile (EHP-30) (15).  It was suggested that the scores from each separate domain 
should be reported in clinical trials rather than a single overall score, i.e. the sum of all 
the domains. However, it was pointed out that the value of using QoL tools in cancer 
trials had been questioned: to justify their use as outcome measures, there needs to be 
evidence that they can detect a change (in either direction) after treatment.  Nevertheless, 
it was noted that measures of physical and emotional functioning, which appear in the 
EHP-30 are, at present, included in the IMMPACT recommendations. 
 
Other reasons to use a QoL measure are that surgery can have a profound effect on body 
image and hormonal treatments can affect emotional functioning; in addition, the disease 
can impact on sexual function and feelings rating to infertility. The EHP-30 appears to 
meet all requirements and should therefore be included with reporting of domain scores. 
 
It was suggested that a tool, such as the Patient Global Impression of Change (PGIC) 
(21), could be used for adverse event reporting. Caution was expressed about relying on 
this as it is no longer in common use (though still a part of IMMPACT) and it therefore 
does not form a part of these recommendations. 
 
9. How often should we measure? 
 
It was felt that pain and bleeding should be reported on daily.  It was believed that 
patients prefer to do this in the evenings, as mornings tend to be too busy. Suggestions 



were made about the use of electronic diaries or web based scoring systems, but there 
were concerns about the applicability of these methods to international studies. 
 
There was discussion about the frequency and time intervals for the measurement of 
secondary endpoints such as EHP-30 scores.  However, it was acknowledged that 
transient side effects and/or early symptomatic improvements might be missed if data 
collection was not well timed. Therefore, it is suggested that these are measured weekly 
for the first 6 weeks, then monthly until 6 months and then at 9, 12, 18 and 24 months. 
Longer term data (e.g. up to 5 years post treatment) would be valuable and should be 
collected where possible, but may be difficult to obtain. 
 
As many of the possible tertiary endpoints may have a cyclical component these will 
need to be scored daily in the same way as dysmenorrhoea and pelvic pain. There will 
need to be a ‘Not Applicable’ box as well as a scale for symptoms such as dyspareunia 
and dyschezia as a score of 0 could otherwise misleadingly suggest an improvement. 
 
10. How do we address cyclicity? 
 
The daily collection of information on both pain and bleeding was felt to be sufficient to 
capture cyclicity. 
 
11. Which rescue medications should be allowed/recorded and how? 
 
It was agreed that data on the use of rescue analgesia and complementary therapies 
should be captured.  It was suggested that the pain score immediately before the use of 
such treatments should be recorded, as well as the indication, i.e. were they being taken 
for endometriosis-associated pain or an unrelated symptom? This would also allow 
information on adverse events to be captured if, for example, the analgesia was required 
for a headache that was secondary to hormonal treatment. A longitudinal analysis of 
rescue medication should also give an idea of the timescale required for the treatment to 
have an effect. Restricting the use of rescue medication would be both unethical and 
likely to increase the number of drop-outs from the trials. 
 
 
12. How do we define a responder? 
 
A clear definition of a responder should be provided in each trial. It is suggested that this 
be either a >30% or >50% reduction in symptoms; however, the precise definition will 
depend on the trial. 
 
13. What is a clinically meaningful effect? 
 
It was felt that the definition of a clinically meaningful effect should be patient-
determined. 



Specific recommendations: 
 
Entry Criteria: 

• Surgical diagnosis of endometriosis within the last 5 years 
• Pain symptoms 

 
Data capture at baseline: 

• ASRM classification (22) 
• Baseline pain scores over at least 2 menstrual cycles  
• EHP-30 (15)  
• Previous treatments and responses 

 
Primary Outcome Measures: 

• Daily ratings of pelvic pain 
• Daily ratings of dysmenorrhea 

 
Ratings on an 11 point NRS, anchored by 0 = ‘no pain’ and 10 = ‘worst pain you can 
imagine’ based on a recall of the worst pain experienced over the previous 24 hours. 
Daily record of bleeding as ‘none, spotting, light or heavy’ compared to a normal period. 
 
Secondary Outcome Measures: 

• B&B (2) with separate scores for each domain 
Administered weekly for 6 weeks, then monthly until 6 months, then at 9, 12, 18 
and 24 months 
• EHP 30 (15) with separate and total scores 
Administered at the same time points as the B&B 
• Use of rescue analgesia/therapies 
including an NRS before use and a record of the indication 
• Study specific adverse event questionnaires with direct questions and free text 
Administered at the same time points as the B&B 
• Detailed information as per the CONSORT Guidelines(23), including: 

1. The recruitment process. 
2. The number of candidate participants who were excluded and why. 
3. The number of candidates who chose not to enter the trial and why. 
4. The use of prohibited concomitant medications and other protocol 

deviations. 
5. The number and reasons for withdrawal from each treatment group. 
6. The types, rates and reasons for non-adherence with treatment in each 

group. 
 

Tertiary Outcome Measures: 
• Daily NRS (or NA) of three symptoms the patient feels are important to her  

e.g. dyspareunia, dyschezia, fatigue etc. 



Table 1: Summary of IMMPACT recommendations (adapted from (20)) 
 
Core Outcome Measures Tool 
Pain 11-point (0-10) numerical rating scale of pain 

intensity 
 Usage of rescue analgesics 
 Categorical rating of pain intensity in circumstances 

in which numerical ratings may be problematic 
 

Physical Functioning (Either measure) Multidimensional Pain Inventory Interference Scale 
 Brief Pain Inventory interference items 

 
Emotional Functioning (At least one measure) Beck Depression Inventory 
 Profile of Mood States 

 
Participant ratings of global improvement and 
satisfaction with treatment 

Patient Global Impression of Change 
 
 

Symptoms and Adverse events Passive capture of spontaneously reported adverse 
events and symptoms and use of open-ended 
prompts 
 

Participant disposition Detailed information regarding participant 
recruitment and progress through the trial, including 
all information specified in the CONSORT 
Guidelines 

 
 
 
 
Table 2: Examples of co-morbidities to be considered as tertiary endpoints 
 
Dyspareunia 
Bladder pain 
Dyschezia 
Fatigue 
Abnormal vaginal bleeding 
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Appendix 1: Programme for the day 
 
08.00 Pamela Stratton (NIH) 

Welcome 
  
 Pamela Stratton - Moderator 
08.15 Stephen Kennedy (University of Oxford) 

What is the problem? 
08.30 Karen Berkley (Florida State University) 

Fundamental mechanisms of pain and multiple system effects in endometriosis 
09.00 David Olive (University of Wisconsin-Madison) 

Pain assessment in clinical trials – a review of the literature 
09.30 Paolo Vercellini (University of Milan) 

Correlation between lesions and pain – a review of the literature 
10.00 Panel discussion 
  
10.30 Refreshments 
  
 Stephen Kennedy - Moderator 
11.00 Crispin Jenkinson (University of Oxford) 

Quality of life measurement 
11.30 MaryLou Ballweg (Endometriosis Association) 

What’s important to patients 
12.00 Panel discussion 
  
12.30 Lunch 
  
 Stephen Kennedy and Pamela Stratton - Moderators 
13.30 Charles Cleeland (MD Anderson Cancer Center) 

Pain measurement 
14.00 Charles Cao (Takeda Pharmaceuticals) 

Data analysis and interpretation 
14.30 Panel discussion 
15.00 Recommendations 
16.30 Conclusions 
 
  
 
 


