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Search strategy and selection criteria  

References for this Review were identified through searches of PubMed with the 

search terms ("patient reported outcome analysis") OR ("quality of life analysis") 

AND "cancer" AND "clinical trials". No date restrictions were included. Articles were 

also identified through searches of the authors’ own files and recommendations by 

the SISAQOL-IMI Consortium. Only papers published in English were reviewed. The 

search was conducted on July 9, 2021. The final reference list was generated based 

on originality and relevance to the broad scope of this Review. 

  



   

 

   

 

Abstract (150 words unstructured summary) 

Patient-reported outcomes (PROs), such as symptoms, functioning and other health-

related quality of life concepts are gaining a more prominent role in the benefit/risk 

assessment of cancer therapies. However, varying ways of analysing, presenting 

and interpreting PRO data may lead to erroneous and inconsistent decisions on the 

part of stakeholders, adversely impacting patient care and outcomes. The Setting 

International Standards in Analysing Patient-Reported Outcomes and Quality of Life 

Endpoints in Cancer Clinical Trials - Innovative Medicines Initiative (SISAQOL-IMI) 

Consortium builds on the existing SISAQOL work to establish recommendations on 

design, analysis, presentation, and interpretation for PRO data in cancer clinical 

trials. This paper presents an expanded set of topics and international stakeholder 

views on the need for SISAQOL-IMI, the agreed upon prioritized set of PRO 

objectives to focus on, and the roadmap to ensure that international consensus 

recommendations will be achieved.  

 

Funding 

The SISAQOL-IMI project has received funding from the Innovative Medicines 

Initiative (IMI) 2 Joint Undertaking under grant agreement No 945052. This Joint 

Undertaking receives support from the European Union’s Horizon 2020 research and 

innovation programme and the European Federation of Pharmaceutical Industries 

and Associations (EFPIA). 

  



   

 

   

 

Introduction 

Patient-reported outcomes (PROs) are any outcome evaluated directly by the patient 

and based on the patient’s perception of a disease and its treatment(s).1 PROs is an 

umbrella term covering both single- and multi-dimensional measures of symptoms, 

functioning, and other health-related quality of life concepts. These PRO concepts 

are gaining a more prominent role in the benefit/risk assessment and relative 

effectiveness assessments of cancer therapies. Although various stakeholders are 

increasingly adopting the use of PROs in their decision-making,2 evidence from 

systematic reviews has consistently shown the lack of standards and guidance on 

how PRO data are collected, analysed, presented and interpreted in cancer 

randomized clinical trials (RCTs).3-8 Inconsistent and, at times, inappropriate PRO 

design, data collection, analysis and interpretation puts into question the reliability 

and robustness of PRO data, which in turn reduces the ability of PRO data to inform 

the overall risk or benefit assessment of cancer treatments.  

Recommendations for handling PROs now exist for protocols (Standard Protocol 

Items: Recommendations for Interventional Trials-PRO extension; SPIRIT-PRO),9,10 

publications to improve reporting of PROs (Consolidated Standards of Reporting 

Trials Statement-PRO extension; CONSORT-PRO)11 and for graphically displaying 

PRO data.12 These and other methodologic guidance documents, as well as 

resources to aid in their use, are available at the PROTEUS Consortium 

(www.TheProteusConsortium.org). These reporting guidelines are essential since 

they provide key information to allow evaluation of the design and analysis used to 

inform PRO.13 In addition to reporting guidelines, it is equally important that 

evidence-based and harmonized methodological standards are set so that PRO data 

from cancer clinical trials are analysed, presented and interpreted appropriately, 

PRO results are reproducible, and to ensure that PRO data can inform patient 

safety, treatment choices and policy decisions in a meaningful and reliable way.13  

The need to improve the methodological quality of PRO design, collection, analysis 

and interpretation in cancer clinical trials was initially recognized by the prior “Setting 

International Standards in Analysing Patient-Reported Outcomes and Quality of Life 

Endpoints Data” (SISAQOL) initiative, which ran from 2016 to 2020. The first 

“edition” of SISAQOL addressed the challenges in the analysis and interpretation of 

http://www.theproteusconsortium.org/


   

 

   

 

PROs in cancer randomised controlled trials (RCTs).14 Key to this initiative was 

ensuring that the recommendations remained relevant across different types of PRO 

measures and incorporated the perspectives from various international stakeholders, 

including regulators, health technology assessment (HTA) bodies, industry and 

academic representatives, clinicians, methodological and applied statisticians, PRO 

experts, and patient representatives. The first SISAQOL Consortium completed their 

initial work and published international consensus recommendations for PRO data 

analysis in RCTs in 2020.15 These recommendations are also in line with the 

International Council for Harmonisation of Technical Requirements for 

Pharmaceuticals for Human Use (ICH) E9 (R1) estimand framework of defining clear 

clinical study objectives to align with the study design, endpoint, and analysis.16  

 

SISAQOL-IMI  

The demand for better standards on the design and analysis of cancer clinical trials 

with PRO data has been further highlighted by a recent call of the Innovative 

Medicines Initiative (IMI).17 The IMI Joint Undertaking (JU) is a public-private 

partnership (PPP) between the European Union (EU), represented by the European 

Commission (EC), and the European Federation of Pharmaceutical Industries and 

Associations (EFPIA).18,19 IMI’s aim is to address unmet needs in drug development 

that can be efficiently resolved within a pre-competitive space through 

multidisciplinary, multi-stakeholder collaborations. This specific IMI call emphasized 

the need to establish international standards and extend coverage in the analysis of 

PRO data, such as symptom and functional outcomes, in cancer clinical trials. IMI 

envisions that such standards will not only support the use of PRO data for optimal 

drug development and device approval by regulators and HTA bodies, but also help 

better communicate PRO results between clinicians and patients for the purposes of 

shared decision-making.17 It is worth noting that SISAQOL-IMI is not about the 

development and validation of patient-reported outcomes, which are available in 

other sources.20-24  

Recommendations from the first SISAQOL Consortium provided the initial step 

towards generating international consensus-based standards for the design and 

analysis of PRO data in RCTs. Based on the first SISAQOL Consortium, the original 



   

 

   

 

participants joined new collaborators to respond to the IMI call in 2019. Knowledge 

and experience gained from prior work was leveraged with the goal to continue to 

advance international consensus recommendations on PRO data analyses. The new 

Consortium is referred to as SISAQOL-IMI (see Appendix 3 Figure 1 on page 25 for 

the development from SISAQOL to SISAQOL-IMI).  

The aim of SISAQOL-IMI is to develop recommendations on the design, analysis, 

presentation and interpretation of PRO data considering the estimand framework25 

that address the needs of the entire spectrum of stakeholders. This is achieved by 

bringing together an extensive collection of international experts to collaborate and 

agree on a set of PRO data analysis recommendations (see Table 1 for a full list of 

organizations involved in SISAQOL-IMI). These stakeholder groups include 

academics, industry, non-profit/cancer organisations, small to mid-size enterprises or 

contract research organisations (CRO), regulators, HTA bodies, and patients’ 

representatives.  

Moreover, SISAQOL-IMI builds on the first SISAQOL Consortium effort by 

harmonising and updating available recommendations based on stakeholder needs 

and recent developments in the methodological literature. SISAQOL-IMI will also 

broaden its scope by not only developing recommendations for the design and 

analysis of PRO data within RCTs, but also exploring the feasibility of 

recommendations for non-RCTs (with a specific focus on single-arm studies), 

improving presentation of PRO results and producing guidance on how to define 

clinically meaningful differences. Using case studies, validation or testing work will 

also be done for these newly developed recommendations, specifically in assessing 

whether these recommendations are understandable and feasible to implement in 

protocols and statistical analysis plans in cancer clinical trials.  

To ensure that these goals are achieved, the project is organised into five scientific 

work packages (WPs), and three cross-cutting WPs (see Appendix 3 Figure 2 on 

page 25 for the project structure and interaction between the WPs). The scientific 

WPs will focus on developing recommendations that are of high methodological 

quality; whereas the cross-cutting WPs will ensure that the output of the various 

SISAQOL-IMI scientific WPs remain cohesive and harmonised, that the consensus 



   

 

   

 

process is transparent, and the final SISAQOL-IMI consensus-based 

recommendations address the needs of the various stakeholder groups. 

Although individual stakeholders have broad guidelines on the use of PROs in 

cancer clinical trials,26-31 a harmonised set of standards that are methodologically 

rigorous, practical and feasible to implement is needed. This can improve confidence 

that conclusions based on PRO data from cancer clinical trials are reliable, 

replicable, robust, interpretable, and clinically meaningful. Similar to the first 

SISAQOL Consortium, SISAQOL-IMI recommendations are intended to be 

generalisable to all validated PRO measures. Figure 1 in Appendix 3 on page 25 

presents the workflow towards developing the final SISAQOL-IMI recommendations. 

Need for SISAQOL-IMI: Views from stakeholder groups 

During the SISAQOL-IMI kick-off meeting in March 2021, representatives from 

various SISAQOL-IMI stakeholder groups (clinicians, patients, academic, industry, 

regulatory and HTA bodies) presented their views on the current use of PROs and 

their expectations from the SISAQOL-IMI recommendations. Although stakeholders 

presented different views on the use of PROs for treatment decision-making, 

participants agreed that PRO data can be as important as other common clinical 

endpoints (e.g., overall survival, progression free survival) and they also provide 

complementary information to clinician-reported outcomes. However, standards and 

guidance for PRO data analysis in cancer clinical trials are needed to facilitate its 

use in stakeholder decision-making.  

From the clinicians’ and patients’ perspective, it is essential that PRO data are 

collected in cancer clinical trials and analyzed optimally so that they can have 

information, directly from patients themselves, on the impact of cancer treatments on 

how patients feel and function. The analysis, presentation and interpretation of 

results should clearly highlight not only statistical significance, but also patient 

benefit and risk since these data may be used for the assessment of the overall 

clinical benefit of cancer treatments (e.g., see European Society for Medical 

Oncology-Magnitude of Clinical Benefit Scale32) and will have real-world impact on 

clinician-patient communication regarding treatment decisions.26 

Academic and industry representatives discussed the many challenges when 

including PROs in the design of cancer clinical trials. The complexity of clinical trial 



   

 

   

 

development increases when PRO endpoints are added. This includes aligning 

PROs with other (primary) clinical endpoints, designing the timing of PRO data 

collection, selecting appropriate analyses, handling intercurrent events (e.g., death 

and treatment discontinuation16,25) and missing data, and ensuring accurate 

communication and interpretation of PRO findings. These challenges have hindered 

the optimal use of PROs in clinical trials. SISAQOL-IMI is expected to help address 

these hurdles by providing recommendations for standardizing each of the 

aforementioned aspects of rigorously incorporating PROs in a clinical trial setting. 

Having such recommendations can help to focus on stakeholder needs, reduce 

patient burden and “research waste” by ensuring efficiency of PRO data collection 

and producing results based on meaningful analyses that will be useful for patient 

and other stakeholder decision-making.  

Finally, regulators and HTA bodies touched upon the issues they face when 

evaluating PRO data submitted by sponsors (trialists). For example, submissions 

often lack a clear PRO research objective, PROs are often positioned as exploratory 

endpoints, and there can be large amounts of missing PRO data, putting into 

question the robustness and reliability of the PRO data to inform the benefit and risks 

of cancer therapies. For this stakeholder group, the need for SISAQOL-IMI is to 

improve the standards of assessing PROs in cancer clinical trials by informing 

design, data collection and analysis practices so that PRO data can be fully 

considered in regulatory and HTA decision-making.  

 

Work scope of SISAQOL-IMI: Setting PRO research objective priorities  

Defining clear PRO objectives for cancer clinical trials has been a challenging task. 

PRO objectives in cancer clinical trials tend to be vague (e.g., to demonstrate that 

health-related quality of life is better with Treatment A than with Treatment B), 

leading to the use of varied analysis methods and producing seemingly conflicting 

PRO findings.14 Therefore, as a starting point, the SISAQOL-IMI Consortium agreed 

on the importance of creating a priority set of PRO research objectives for which to 

evaluate and develop design and analysis recommendations. The taxonomy of PRO 

research objectives developed by the first SISAQOL Consortium was used to 

achieve this goal.  



   

 

   

 

Prior to the SISAQOL-IMI kick-off meeting, each of the 41 organizations within the 

SISAQOL-IMI Consortium was presented with a series of PRO objectives previously 

identified by the first SISAQOL Consortium in a survey (see Appendix 1 for the 

survey questions). Each organization was encouraged to consult with various 

internal experts to produce a single response. To ensure that the patient voice is 

well-represented in the Consortium, the Workgroup of European Cancer Patient 

Advocacy Networks (WECAN) is one of the organizations in SISAQOL-IMI. WECAN 

is an umbrella organization representing 23 Pan-European cancer patient 

organisations. The views and responses of these patient networks are coordinated 

by Myeloma Patients Europe (MPE) and are sent in as a single response to the 

survey.  

A PRO research objective was identified as high priority if at least two-thirds of the 

organization representatives responded “yes”. An objective was identified as low 

priority if less than half of the representatives responded “yes” on the PRO objective. 

A statement was “for discussion” if it did not meet the high or low priority criteria. 

Organization representatives who responded “don’t know” for a specific objective  

were not included in the denominator when calculating percent agreement.   

An overall summary of the agreed high priority broad PRO objectives and endpoints 

is presented in the next sections below and a plain language version summary can 

be found on the project website as PowerPoint Presentation with voice-over 

narration, https://www.sisaqol-imi.org (see Appendix 4 for the slides). However, it 

should be noted that when developing a consensus position, reaching 100% 

agreement among the Consortium members is not always possible. Even if there is 

high level of agreement and a statement is accepted by two-thirds majority, there 

might be stakeholders with substantive concerns or different views which need to be 

considered. Additionally, the number of organizations representing each stakeholder 

group differ and stakeholder groups which are less represented may be 

underrepresented in the voting results. 

To address these concerns, a diverging views document was drafted and agreed 

upon by all Consortium members (see Appendix 2). In addition to the overall results 

of the priority setting, more detailed results on the level of agreement by stakeholder 

group are also provided. Tables 2 and 3 presents the overall results of the priority 



   

 

   

 

setting of PRO research objectives and initial stakeholder concerns and views on 

these objectives for RCTs and single arm studies, respectively. Tables 4 and 5 

describe in more detail the level of agreement by stakeholder group for each PRO 

research objective and endpoint.  

[INSERT TABLE 2, 3, 4 and 5 HERE] 

Descriptive/exploratory PRO objectives. For both RCTs (32/39, 82% of survey 

participants that responded to this question) and single-arm studies (36/41, 88%), it 

was considered high priority to develop standards for descriptive PRO objectives 

(i.e., describing PRO data without drawing confirmatory conclusions; no hypothesis 

testing is conducted). Currently, many trials include PROs as descriptive / 

exploratory objectives, in addition to other primary or secondary endpoints. Given the 

lack of recommendations, the quality of the collected data tends to be substandard 

(e.g., high rates of missing data) and there is a risk of selective reporting. Other non-

PRO trial data is often presented descriptively (e.g., CTCAE safety data, dose 

modifications, etc.), and the goal of SISAQOL-IMI is to improve the design, analysis, 

presentation, and interpretation of all PRO data, including descriptive objectives. 

This will ensure that the gathered data are not wasted; instead, the data can be used 

to reliably describe the patient perspective regarding treatment and inform the 

decisions of various stakeholders.   

Confirmatory PRO objectives (superiority and equivalence/non-inferiority). For 

RCTs, it was considered high priority to develop recommendations about the design 

and analysis of confirmatory PRO objectives, in which PRO data can be used to 

draw conclusions about treatment efficacy/clinical benefit. Conclusions about 

treatment efficacy/clinical benefit can be achieved either by demonstrating that the 

treatment arm is superior (40/41, 98%) or equivalent/non-inferior (38/40, 95%) to the 

control arm. The clear distinction between superiority and equivalent/non-inferiority 

as a PRO objective is critical. This will help avoid drawing conclusions about 

equivalence/non-inferiority from a statistical test addressing a PRO superiority 

objective. Instead, PRO non-inferiority/equivalence objectives require pre-

specification of meaningful non-inferiority/equivalence margins.166 The goal of 

SISAQOL-IMI is to ensure that, when PROs are included as confirmatory objectives 

(i.e., the aim is to either conclude superiority or equivalence/non-inferiority of the 



   

 

   

 

treatment arm relative to the control arm), the standards for the design, analysis, 

presentation and interpretation of PRO data are on the same level as other clinical 

endpoints.  

 

PRO endpoint: Magnitude of change at specific time point(s) and response 

patterns/profiles over a specified time frame. The aim of these two endpoints is to 

assess the level of change at a specific time point (time as discrete) or time frame 

(time as continuous) for a specific PRO domain. These endpoints require pre-

specifying clinically relevant thresholds at the group level. Magnitude of change and 

response patterns/profiles (whether measured as change scores or as severity 

levels) were considered as high priority PRO endpoints for RCTs (magnitude of 

change: 37/40, 93%; response patterns/profiles: 31/34, 91%) and for single-arm 

studies (magnitude of change: 33/38, 87%; response patterns/profiles: 28/36, 78%). 

Divergence in recommendations is expected for the time element; that is, whether 

time is considered discrete or continuous will have an impact on the design and 

analysis of these endpoints. For magnitude of change at specific time point(s), initial 

stakeholder views highlighted the importance of the choice of the relevant time 

points and defining a clinically relevant change/difference for both superiority and 

non-inferiority objectives. For response patterns/profiles over a specified time frame, 

concerns were raised regarding the feasibility of developing a pre-defined hypothesis 

to implement this endpoint for a confirmatory objective, and that this endpoint may 

be more useful in a descriptive setting. 

 

Time to improvement and Time to worsening. The aim of these two PRO 

endpoints is to evaluate the time it takes before a clinically relevant improvement (or 

worsening) is observed. For PRO domains or items that tend to be more susceptible 

to change, additional information on sustained improvement (or worsening) will be 

relevant to describe the change (e.g., duration of improvement or worsening). These 

two endpoints require pre-specifying a clinically meaningful improvement (or 

worsening) at the patient level. Time to improvement and time to worsening were 

considered as high priority for both RCTs (time to improvement: 32/37, 86%; time to 

worsening: 37/40, 93%) and single-arm studies (time to improvement: 30/39, 77%; 

time to worsening: 31/38, 82%). Although these two PRO endpoints have differing 



   

 

   

 

within-treatment assumptions (i.e., whether an improvement or worsening is 

expected among the patients), when formulating recommendations, they will be 

evaluated together because both rely on time to event design and analysis 

assumptions. Initial stakeholder views indicated concerns regarding the 

implementation of this endpoint, including defining a clinically relevant PRO event 

(improvement or worsening), the need for prolonged relatively high frequency of 

assessments, lack of standards on how intercurrent events such as death would be 

addressed, and the difficulty in interpreting the resulting treatment estimates. 

Additionally, this endpoint assumes that if all patients are followed up long enough, 

they will eventually experience an improvement (time to improvement) or worsening 

(time to worsening) on that specific PRO domain.  

Responder improvement and responder worsening at specific time point(s). 

The aim of these two PRO endpoints is to identify the number of patients with an 

improvement (or worsening) at a specific time point for a specific PRO domain. 

These endpoints require pre-specifying a meaningful improvement (or worsening) at 

the patient level. Responder improvement and responder worsening were 

considered as high priority for both RCTs (responder improvement: 34/38, 89%; 

responder worsening: 31/37, 84%) and single-arm studies (responder improvement: 

30/38, 79%; responder worsening: 26/36, 72%). Similar to the time to event 

outcomes, when formulating recommendations for responder analyses, these two 

PRO endpoints will be evaluated together since both rely on similar design and 

analysis assumptions. Initial stakeholder views highlighted the importance of the 

choice of relevant time points and defining a clinically meaningful responder 

(improvement/worsening). Whether the responder will be defined based on an 

absolute value or change scores needs to be considered.  

Overall average/median over a specified time frame and area under the curve 

over a specified time frame. The aim of these two PRO endpoints is to summarize 

all available scores for a specific PRO measure over a pre-specified time frame into 

a single data point per patient (either the average/median or area under the curve). 

Pre-defined clinically relevant thresholds at the group level are needed to aid 

interpretation of these endpoints. Overall average/median over a specified time 

frame and area under the curve over a specified time frame were considered as high 

priority for RCTs (overall average/median: 27/34, 79%; area under the curve: 32/35, 



   

 

   

 

91%), but not for single-arm studies (overall average/median: 22/33, 67%; area 

under the curve: 21/35, 60%). When formulating recommendations, these two 

endpoints will be evaluated together since they are both summary measures that rely 

on similar design and analysis assumptions. Initial stakeholder views indicated 

concerns regarding the interpretation of these two endpoints. That is, different 

patterns of observed PRO assessments may lead to similar AUC or average scores, 

which may make the interpretation of these endpoints challenging. An added 

concern if it is used in single-arm trials, it becomes even more difficult to interpret in 

the absence of a control group.   

 

Procedure of SISAQOL-IMI: Developing consensus recommendations 

A critical part of SISAQOL-IMI will be to ensure recommendations for the prioritized 

objectives and endpoints are based on consensus and address the needs of 

relevant, key stakeholder groups. Since the goal of SISAQOL-IMI is to improve 

standards, it is critical that the consensus recommendations balance high 

methodological quality and feasibility.  

 

Many researchers agree that no design and statistical method exists that can 

address all concerns. The choice of design and statistical methods is always a 

balance between feasibility, usefulness, and robustness, and is highly dependent on 

the study aims. Therefore, SISAQOL-IMI will ensure that the strengths and 

limitations of each recommendation will be specified based on evidence from the 

methodological literature, and that deviations from recommendations are acceptable 

with justification.  

 

Based on literature reviews and expert discussions, the WPs will generate lists of 

recommendation statements that consortium members will review and provide 

feedback on via surveys. Five consensus meetings will be held where results will be 

presented and discussed with all SISAQOL-IMI members. During the planned 

consensus meetings, SISAQOL-IMI members will agree on recommendation 

statements through a defined consensus process. According to the rules agreed on 

by the SISAQOL-IMI Consortium, a proposed statement is accepted if at least two-

thirds of the voters agreed on the statement. A statement is rejected if less than half 



   

 

   

 

of the voters agreed on the statement. A statement is postponed or noted for 

discussion if it does not meet the agreement or rejection criteria, or if it is agreed by 

the consortium that more discussion is needed. Even if there is high level of 

agreement and a statement is accepted by two-thirds majority, there might be 

stakeholders with substantive concerns or different views. To address these various 

views whilst maintaining the notion of consensus, the SISAQOL-IMI Consortium will 

note where readers should take into consideration that individual organizations might 

have different views on specific recommendations given their institutional or 

stakeholder standpoint. To this purpose, for each accepted recommendation, 

together with the percentage agreement, the other diverging views will be included 

under “considerations”. In addition, a table showing percentage agreement by 

stakeholder group will be presented to inform readers about which stakeholder group 

might have a different position on a given recommendation statement. Finally, 

SISAQOL-IMI will provide concrete reasons when recommendation statements do 

not reach consensus for standards of methodological quality. For more details on 

this, see the diverging views document in Appendix 2. 

  

To ensure that the consensus recommendation statements have external validity, 

three independent processes will be implemented by the SISAQOL-IMI Consortium. 

A scientific work package aims to independently validate the recommendation 

statements by assigning “blinded members” (i.e., SISAQOL-IMI organizations will 

assign this task to colleagues who are not involved in the development of the 

recommendations) to test the feasibility of implementing the recommendations and 

to provide feedback on the formulation of the recommendation statements. Blinded 

members will be given tasks with respect to writing a study protocol, the statistical 

analysis plan (SAP), and the visualization and presentation of results. They will be 

asked to complete these tasks making use of the recommendations. An independent 

scientific advisory board has been set-up to provide independent and critical review 

of the scientific quality of the recommendations. Finally, based on discussions with 

the European Medicines Agency (EMA), submission of SISAQOL-IMI outputs or 

recommendations for qualification advice or opinion for novel methodologies at EMA 

are being pursued. All these independent processes occur during the lifetime of the 

SISAQOL-IMI project to ensure that feedback from external experts and 

stakeholders are considered in the final SISAQOL-IMI recommendation statements. 



   

 

   

 

 

Critical to the work of SISAQOL-IMI is the involvement of patients, caregivers and 

patient representatives in the development of these recommendations. This 

stakeholder group has a deep understanding and experience with the disease and 

treatment. They provide valuable insight into the research questions to be asked 

(research objectives), study design (timing and frequency of assessments) and 

interpretation of PRO findings (meaning to patients and their families). Their 

contribution will help make the SISAQOL-IMI recommendations relevant and 

meaningful to the patient experience. 

Since all recommendations from SISAQOL-IMI are based on a multi-stakeholder 

consensus process, the proposed recommendation statements for the consensus 

meetings and the final recommendations should be interpretable by stakeholders 

with statistical and non-statistical backgrounds. To achieve this objective, different 

experts (statisticians, methodologists, PRO experts, clinicians, patients, and 

caregivers and patient representatives) are included in the process of developing 

these recommendations. To facilitate discussion among the stakeholders and to 

ensure harmonised terminology across WPs, an extensive glossary with both 

scientific and plain-language terminology and definitions will be developed alongside 

the consensus statements.   

Two final consensus recommendation documents will be developed: (1) a technical 

document with an integrated technical/statistical section for statisticians and similar 

stakeholders who will need to execute or review the design, collection, analysis, and 

written/visual data interpretations, and (2) a plain-language version that can be used 

by the patient, caregiver, and clinical communities to facilitate interpretation and 

communication of the technical document and support the communication between 

users with different levels of statistical/technical expertise. This will allow parallel 

discussions at different statistical/technical levels and safeguard the importance of 

having recommendations that are understandable and meaningful to stakeholders 

irrespective of their statistical knowledge and methodological background.  

Conclusion 

The aim of SISAQOL-IMI is to improve how PROs are used in cancer clinical trials 

by developing a consensus-based set of best practice recommendations for the 



   

 

   

 

design, collection, analysis, presentation and interpretation of PRO endpoints. The 

SISAQOL-IMI kick-off meeting was attended by all 41 SISAQOL-IMI organizations, 

representing various international stakeholder groups. Views from this meeting 

demonstrated the shared interest and commitment of the different organizations in 

improving standards for PRO endpoints in cancer clinical trials. A set of priority PRO 

objectives was agreed upon, for which SISAQOL-IMI will develop recommendations 

by the end of 2024. By the time that this manuscript has been completed, SISAQOL-

IMI already had a second consensus meeting and agreed on their first set of 

recommendations. This (virtual) meeting was attended by all 41 organizations, 

showing a strong commitment to complete this work. A third consensus meeting is 

already planned for 2023. A separate manuscript will be drafted to present these 

recommendations by the end of 2024. 

 

Continuing from the initial achievement of the first SISAQOL Consortium, these 

recommendations will contribute to the optimal use and understanding of the role of 

PRO measures in academic research, drug development, and approval of therapies 

by regulators and reimbursement decisions by HTA bodies. Having standards set for 

the use of PROs in cancer clinical trials will address the need to have more robust 

evidence on the impact of cancer treatments on patients’ symptoms, functioning and 

general health related quality of life. This will also subsequently facilitate 

communication on benefits and risks of various cancer therapies by expanding 

existing information. Finally, it is also worth noting that some of the 

recommendations of SISAQOL-IMI are likely to applicable to other therapeutic areas, 

beyond oncology.  
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TABLES  
  

Table 1. SISAQOL-IMI Consortium members  

Stakeholder 
Group  

Organisations (alphabetical order)   Country  

Academic (n=17)    

  Amsterdam UMC  NL  

  Clinical Hospital Center Rijeka  HR  

  Complejo Hospitalario de Navarra  ES  

  Duke University School of Medicine   US  

  Institut Hospital del Mar d'Investigacions Mèdiques   ES  

  
Johns Hopkins University (representing PROTEUS and 
PRO Data Presentation Stakeholder Group)  US  

  Katholieke Universiteit Leuven  BE  

  Leiden University Medical Center  NL  

  Medical University of Innsbruck  AT  

  Oslo University Hospital  NO  

  Region Hovedstaden  DK  

  

The Symptoms Tool Executive Committee of the 
University of Texas MD Anderson Cancer Center (The 
Texas Group)  US  

  University Health Network  CA  

  University of Birmingham  UK  

  University of Freiburg  DE  

  University of Ghent  BE  

  University of Leeds  UK  

Industry (n=5)    

  AbbVie  US/DE  



   

 

   

 

  Bayer  US/DE  

  Boehringer Ingelheim  DE  

  Merck Healthcare KGaA/EMD Serono  DE/US  

  Pfizer  US/UK  

Non-profit/Cancer organizations (n=8)    

  American Society of Clinical Oncology  US  

  Critical Path Institute  US  

  
European Organisation for Research and Treatment of 
Cancer  BE  

  European Society for Medical Oncology  CH  

  
National Cancer Center Hospital (Japan Clinical Oncology 
Group)  JP  

  National Cancer Institute  US  

  Queen's University at Kingston (CCTG)  CA  

  University of Sydney (Sydney Quality of Life Office)  AU  

Small to mid-size enterprise (SME)/Contract research organization (CRO) 
(n=4)    

  Adelphi Values  UK  

  Evaluation Software Development  AT  

  Modus Outcomes  FR  

  Patient Relevant Evidence  US  

Regulatory (n=4)    

  European Medicines Agency  EU (NL)  

  Health Canada  CA  

  Medicines and Healthcare products Regulatory Agency  UK  

  US Food and Drug Administration  US  

Health technology assessment (HTA) (n=2)    

  Institute for Quality and Efficiency in Health Care  DE  

  Norwegian Medicines Agency  NO  



   

 

   

 

Patients’ representative (n=1)     

  Myeloma Patients Europe (on behalf of the Workgroup of 
European Cancer Advocacy Networks – WECAN 
consisting of 23 Pan-European cancer patient 
organisations.)  

BE  

  
  
  

  

  



   

 

   

 

Table 2.   
Results from Priority Setting of PRO Objectives/Endpoints for RCTs (n = 41)  

  
Randomized 
controlled trial  

Initial views from different SISAQOL-IMI members  

“Would you or your organisation 
consider using…”  

Yes,   
n  

No,   
n  

Yes,   
%*  

  

Clinical benefit/treatment 
efficacy objective 
(confirmatory: superiority)   
  
Definition: to demonstrate that 
based on a PRO domain, the 
treatment group is superior to (or 
better than) the reference group 
by a clinically relevant treatment 
effect size  

40  1  98  

• Superiority PRO objective can be used for a primary or secondary endpoint but its 
assessment and interpretation in conjunction with other clinical endpoints should be 
considered. Justification should be provided. For example: PROs can be used to differentiate 
treatments (demonstrate superiority) in a non-inferiority RCT where the primary endpoint is 
progression free survival.  

• No significant difference in a superiority objective does not imply equivalence or non-
inferiority.  

• Standards for PRO design and analyses should be treated in the same standard as 
other survival or response endpoints (e.g., should indicate potential sources of biases and 
how this is minimized, define what a validated endpoint is, pre-planned in the Statistical 
Analysis Plan [hierarchical testing], be objectively measured [validated PRO measure for the 
patient population]).  

• Scores and differences from the PRO endpoints should be interpretable (e.g., what 
does a 10 point difference mean?). Both statistical significance and clinically meaningful 
difference is critical for drawing comparative conclusions on PROs (control for type 1 error 
should be considered, implications for sample size calculation, what is a clinically meaningful 
difference?).  

Clinical benefit/treatment 
efficacy objective 
(confirmatory: 
equivalence/non-inferiority)  
  
Definition: to demonstrate that 
based on a PRO domain, the 
treatment group is similar 
(equivalent) or not worse (non-
inferior) than the reference group 
by a pre-specified clinically 
relevant margin  

38  2  95  

• Non-inferiority/equivalence PRO objective can be used for a primary or secondary 
PRO endpoint but its assessment and interpretation in conjunction with other clinical 
endpoints should be considered. Justification should be provided.   

• Ensure that the PRO measure is valid and reliable for the target population and is 
responsive to change.   

• Ensure that non-inferiority / equivalence margins are pre-specified.  



   

 

   

 

Descriptive objective 
(exploratory/descriptive)  
  
Definition: to present PRO 
findings but no comparative 
conclusions between treatment 
arms will be drawn  

32  7  82  

• PROs are often used as descriptive objectives with the idea that this can 
complement primary and secondary clinical objectives.  

• Descriptive / exploratory objectives lack adequate rigor and does not allow for 
comparison of PRO results between groups. There are concerns about the robustness of the 
data generated, lack of pre-defined hypothesis (including validated instruments) and analysis 
of PRO endpoints.   

• Improving standards on how PROs are analysed even for descriptive / exploratory is 
needed to allow better use of this data (e.g., data must be of high quality).  

Time to improvement  
  
Definition: the time it takes before 
a clinically relevant improvement 
from a PRO domain is observed 
within a pre-specified timeframe.   

32  5  86  

• This objective assumes that if all patients are followed up long enough, they will 
experience an improvement. Therefore, this can be used if the expected assumption is that 
patients will improve in that PRO domain (e.g., patients undergoing primary curative therapy 
with acute toxicity or trials where the goal is to alleviate patients’ symptoms). This objective 
may not be appropriate for early diagnosis with minimal symptoms (where no improvement in 
symptoms is expected) or for patients with poor prognosis (where an improvement is not 
expected).  

• Additional information on sustained improvement will be relevant to describe this 
endpoint (e.g., duration of the improvement) since PRO concepts and symptoms may be 
more volatile relative to other clinical endpoints (e.g., death or PFS). The relative proportion 
of responders would also be important to report for each arm (similar to time to response for 
other clinical endpoints).   

• Defining a clinically meaningful event (improvement) is important.  

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.   

Time to worsening  
  
Definition: the time it takes before 
a clinically relevant worsening 
from a PRO domain is observed 
within a pre-specified timeframe  

37  3  93  

• Time to worsening is a common endpoint in cancer clinical trials since the 
expectation is that patients tend to worsen over time for various PRO domains and 
symptoms (e.g., due to toxicity). It is highly relevant for cancers with poor prognosis where 
maintaining functioning will be the main goal. This endpoint can capture the start of 
experiencing a (symptom/domain) worsening.   

• This may also be a more relevant objective because worsening signals the end of the 
period of sufficient favourable effects [of a medicine] for a patient. It is therefore closely 
related to important favourable effects that determine the magnitude of benefits of a medicine 
(e.g., duration of response).   

• Additional information on sustained worsening will be relevant to describe this 
endpoint (e.g., duration of the worsening) since PRO domains and symptoms may be more 
volatile relative to other clinical endpoints (e.g., death or PFS).   

• Defining a clinically meaningful event (worsening) is important.  



   

 

   

 

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.  

Time to stable state  
  
Definition: After observing a 
clinically relevant change from 
baseline (either worsening or 
improvement) from a PRO 
domain, the time it takes before 
the PRO domain returns to its 
baseline value (i.e., no change 
from baseline or as change from 
baseline within the predefined 
baseline margin)  

21  11  66  

• Time to stable state is not often seen as an endpoint in cancer clinical trials. 
However, this may be relevant in contexts where patients may experience a deterioration 
from their baseline state, but it will be temporary (e.g., if patients have good functioning at 
baseline, or minimal symptoms; and the expectation is that patients will experience a 
temporary deterioration, and they will go back to baseline after the deterioration).   

• Currently the definition will measure the stable state after patients have improved or 
worsened, which will be hard to interpret.   

• If time to stable state is used, this may no longer be a comparison of randomized 
groups because this endpoint assumes that patients have to experience a change (e.g., 
worsen) before one can measure the event, "time to stable state". Non responders (those 
who do not change) will be excluded from analyses.  

• Defining a clinically meaningful event (stable state) is important.  

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.  

Time to end of stable state  
  
Definition: The time it takes until 
the stable state ends or time until 
a clinically relevant improvement 
or worsening from a PRO domain 
is observed.  

14  12  54  

• Currently, the definition implies ending the stable state by both improvement and 
worsening, which will be hard to interpret.     

• This endpoint may be difficult to implement in cancers with poor prognosis because 
of the short disease duration (less frequent assessments).  

• Time to improvement and time to worsening could also address this objective.  

• Additional information on sustained "end of stable state" will be relevant to describe 
this endpoint (e.g., duration of the worsening) since PRO concepts and symptoms may be 
more volatile relative to other clinical endpoints (e.g., death or PFS).   

• Defining a clinically meaningful event (end of stable state) is important.  

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.  

Magnitude of change at 
specific time point(s)  
  
Definition: The actual value or 
change from baseline value for a 
PRO domain at pre-defined time 
points  

37  3  93  

• Defining the relevant timepoint would imply making an assumption on when an 
improvement or worsening will happen across patients.   

• Defining a clinically relevant change/difference for both superiority and non-inferiority 
objectives will be critical (e.g., MID) for this endpoint.  

• Whether the absolute value or change scores will be used as data needs to be taken 
into account.  



   

 

   

 

Responder with improvement 
at specific time point(s)  
  
Definition: Whether the value (or 
change from baseline value) from 
a PRO domain at a specific time 
point reaches a pre-defined 
improvement threshold or not  

34  4  89  

• Defining the relevant timepoint would imply making an assumption on when an 
improvement or worsening will happen across patients.   

• Defining a clinically meaningful responder (improvement) is important.  

• This can be used for supportive information for a clinical finding and support 
interpretation for other PRO endpoints (e.g., magnitude of change or time to event 
endpoints).  

• Is there a possibility to include stable state in the definition of improvement (i.e., 
patients who did not worsen)?  

Responder with worsening at 
specific time point(s)  
  
Definition: Whether the value (or 
change from baseline value) from 
a PRO domain at a specific time 
point reaches a pre-defined 
worsening threshold or not.  

31  6  84  

• Defining the relevant timepoint would imply making an assumption on when an 
improvement or worsening will happen across patients.   

• Defining a clinically meaningful responder (worsening) is important.  

• This can be used for supportive information for a clinical finding and support 
interpretation for other PRO endpoints (e.g., magnitude of change or time to event 
endpoints).  

  

Responder with stable state at 
specific time point(s)  
  
Definition: Whether the value (or 
change from baseline value) from 
a PRO domain at a specific time 
point remains within a pre-defined 
baseline margin or not.  

19  12  61  

• This may be relevant for trials where the goal is "maintenance of a specific PRO 
domain".  

• Defining the relevant timepoint would imply making an assumption on when stable 
state will happen across patients.   

• Defining a meaningful responder (stable state) is important.  

• This can be used for supportive information for a clinical finding and support 
interpretation for other PRO endpoints (e.g., magnitude of change or time to event 
endpoints).  

• When interpreting results for stable state alone (responder) this will imply merging 
patients who improved and worsened into one category (non-responders).  

• It may be more meaningful to report descriptively improved/stable/worsened by time 
point (rather than just stable state).  

• The focus of interpretation is usually the number of patients who improved or 
worsened, rather than those who remained stable.  

• Is there a possibility to include stable state in the definition of improvement (i.e., 
patients who did not worsen)?  

Overall average or median over 
a specified timeframe  
  
Definition: The average or 
median score of all available 

27  7  79  

• This definition needs to be clarified as overall average or median over time for an 
individual (and not group).  

• The advantage of this endpoint is that it allows the assessment of PROs over an 
entire time frame, making full use of the information that was collected.  



   

 

   

 

scores from a PRO domain over 
a pre-specified timeframe.  

• The concern for this endpoint lies on the interpretation since averages over time 
wash out changes at specific time points. It then puts into question how the resulting estimate 
can be understandable and interpretable by patients.  

• This has been suggested as a useful approach if the planned assessments differ 
between trial participants (e.g., stopped assessments due to death and progression). 
However, there are concerns that this may not be an appropriate approach to handle these 
"missing data" since they are usually missing not at random.   

Area under the curve over a 
specified timeframe  
  
Definition: The area under the 
curve value of all available scores 
from a PRO domain over a pre-
specified timeframe.  

32  3  91  

• This endpoint requires the timeframe specified to be meaningful and comparable 
between the two arms.  

• There are concerns over interpretation of an area under the curve result (i.e., 
different patterns of observed assessment that reflects different clinical realities may lead to 
similar AUC).  

• This endpoint has strong missing data assumptions.  

Best score over a specified 
time frame  
  
Definition: The best score of all 
available scores from a PRO 
domain over a pre-specified 
timeframe  

12  17  41  

• Best / worst score over a time frame is prone to bias (and measurement error). For 
example, one assessment point can have a high score and rest is low, and the interpretation 
of the results will be biased towards showing benefit (high score).  

• Timing of best score will also differ for each patient.  

• One assessment of a best score and not knowing the duration of that (e.g., if 
temporary or sustained) is not useful in terms of clinical relevance.  

• There is a need to determine whether the best score is clinically meaningful.  

• There is a need to find a context where this endpoint will be relevant.  

Worst score over a specified 
time frame  
  
Definition: The worst score of all 
available scores from a PRO 
domain over a pre-specified 
timeframe  

15  18  45  

• Best / worst score over a time frame is prone to bias (and measurement error). For 
example, one assessment point can have a low score and rest is high, and the interpretation 
of the results will be biased towards showing risks/harm (low score).  

• This is similar to how CTCAE / safety data is reported and makes the PRO reporting 
similar to the clinician reporting.  

• There is a need to determine whether the worst score is clinically meaningful.  
  

Response patterns/profiles 
over a specified time frame  
  
Definition: The longitudinal 
pattern of all available scores 
from a PRO domain over a pre-
specified timeframe  

31  3  91  

• It will be difficult to develop a pre-defined hypothesis for comparability and efficacy 
for this PRO endpoint.   

• This is more useful for descriptive rather than confirmatory objectives (superiority / 
non-inferiority).  

Note:  Definitions for PRO objectives are based on the SISAQOL recommendations15.   



   

 

   

 

For each PRO objective, organization representatives were asked whether they or their organization would consider using the specified objective in cancer 
randomized controlled trials (RCTs) or single-arm studies. Organizations could respond “yes”, “no” or “don’t know” to each item. If organizations replied no to 
a PRO objective, they were encouraged to state their reasons. An open-ended question was also included to capture additional PRO objectives.   
A PRO research objective was identified as high priority if at least two-thirds of the organization representatives responded “yes”. An objective was identified 
as low priority if less than half of the representatives responded “yes” on the PRO objective. A statement was “for discussion” if it did not meet the high or low 
priority criteria. Organization representatives who responded “don’t know” for a specific objective were not included in the total number of responses. Initial 
views from different SISAQOL-IMI members are summarized by qualitative comments from the survey, which can guide further discussions for each objective 
or endpoint.  
The cells with white background show the PRO objectives that reached the high priority threshold (>2/3). Yes (%) is calculated as the number of “yes” votes 
divided by the total number of “yes” and “no” votes (don’t know or missing is excluded).   
Reaching 100% agreement among the Consortium members was not always possible and individual organizations might have different views on specific 
recommendations given their institutional or stakeholder standpoint. Therefore, we encourage readers to read this table together with Tables 4 and 5 to 
consider the positions of relevant stakeholder groups.    

  

Table 3.   
  
Results from Priority Setting of PRO Objectives/Endpoints for Single-arm studies (n = 41)  

  Single-arm studies  Initial views from different SISAQOL-IMI members  

“Would you or your 
organisation consider 
using…”  

Yes, n  
No,   

n  
Yes,   
%*  

  

Clinical benefit/treatment 
efficacy objective 
(confirmatory: superiority)   
  
Definition: to demonstrate that 
based on a PRO domain, the 
treatment group is superior to 
(or better than) the reference 
group by a clinically relevant 
treatment effect size  

23  13  64  

• The importance of using PROs in single-arm trials can support the assessment of 
PROs in rare cancers where RCTs would not be feasible. This is a key area to explore given 
the number of single-arm trials that are being done in oncology.   

• There are significant concerns in concluding superiority in single-arm trials based on 
PRO data. In general, single-arm trials are sensitive to selection bias. Without a comparator 
arm, the impact of treatment on PROs cannot be disentangled from baseline prognostic 
factors, making it difficult to contextualize the benefit or impact of treatment for the patient 
population of interest.   

• The lack of comparator arm can be addressed by the use of external control groups, 
historical data (reference data). However, there are questions on the quality of the reference 
data, and whether the patient population and treatment are comparable between the trial 
data and the reference data. There is a need to better define the reference population and 



   

 

   

 

ensure that the external control group/historical data are true comparators for the specific 
trial.   

• Even if good reference data is used for a single-arm trial, a confirmatory study using 
an RCT would still need to be explored.  

Clinical benefit/treatment 
efficacy objective 
(confirmatory: 
equivalence/non-inferiority)  
  
Definition: to demonstrate that 
based on a PRO domain, the 
treatment group is similar 
(equivalent) or not worse (non-
inferior) than the reference 
group by a pre-specified 
clinically relevant margin  

19  19  50  
• All comments on superiority objective in single-arm studies apply.  

• An added concern is the usefulness of a non-inferiority / equivalence objective in a 
single-arm trial, even if the endpoint was not a PRO.  

Descriptive objective 
(exploratory/descriptive)  
  
Definition: to present PRO 
findings but no comparative 
conclusions between 
treatment arms will be drawn  

36  5  88  

• Currently, the use of PROs in single-arm trials would usually be limited to 
descriptive/exploratory objectives. This can be due to the limited number of patients. The 
results from a single-arm trial (e.g., phase II) can be used to inform the PRO hypothesis at a 
later phase.   

• Standards for descriptive objective need to be better defined, including the use of a 
validated instrument and PRO data being collected reliably so that this objective can be 
useful as supportive information.  

Time to improvement  
  
Definition: the time it takes 
before a clinically relevant 
improvement from a PRO 
domain is observed within a 

pre-specified timeframe.   

30  9  77  

• This objective can be used if the expected assumption is that patients will improve in 
that PRO domain (e.g., patients undergoing primary curative therapy with acute toxicity or 
trials where the goal is to alleviate patients’ symptoms). This objective may not be 
appropriate for early diagnosis with minimal symptoms (where no improvement in symptoms 
is expected) or for patients with poor prognosis (where an improvement is not expected).  

• This endpoint can be relevant as a descriptive objective (since reference data are not 
available). This can also be used in Phase II to guide the analysis planned for Phase III.  

• Defining a clinically meaningful event (improvement) is important.  

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.  

Time to worsening  
  
Definition: the time it takes 
before a clinically relevant 

31  7  82  

• This objective may be appropriate for patients with poor prognosis (where a 
worsening is expected).  

• This endpoint can be relevant as a descriptive objective (since reference data are not 
available ). This can also be used in Phase II to guide the analysis planned for Phase III.  



   

 

   

 

worsening from a PRO domain 
is observed within a pre-
specified timeframe  

• Defining a clinically meaningful event (worsening) is important.  

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.  

Time to stable state  
  
Definition: After observing a 
clinically relevant change from 
baseline (either worsening or 
improvement) from a PRO 
domain, the time it takes 
before the PRO domain 
returns to its baseline value 
(i.e., no change from baseline 
or as change from baseline 
within the predefined baseline 
margin)  

15  19  44  

• Time to stable state is not often seen as an endpoint in cancer clinical trials. 
However, this may be relevant in contexts where patients may experience a deterioration 
from their baseline state, but it will be temporary (e.g., if patients have good functioning at 
baseline, or minimal symptoms; and the expectation is that patients will experience a 
temporary deterioration, and they will go back to baseline after the deterioration).  

• Currently the definition implies measurement of stable state after patients have 
improved or worsened. Non responders (those who do not improve or worsen) will be 
excluded from analyses. This will further aggravate the issue of small sample size from 
single-arm trials, which may prevent the robust measurement of this endpoint.   

• Defining a clinically meaningful event (stable state) is important.  

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.  

Time to end of stable state  
  
Definition: The time it takes 
until the stable state ends or 
time until a clinically relevant 
improvement or worsening 
from a PRO domain is 
observed.  

15  18  45  

• Currently the definition implies ending the stable state by both improvement and 
worsening, which will be hard to interpret.     

• This endpoint may be difficult to implement in cancers with poor prognosis because 
of the short disease duration (less frequent assessments).  

• Time to improvement and time to worsening could also address this objective.  

• Additional information on sustained "end of stable state" will be relevant to describe 
this endpoint (e.g., duration of the worsening) since PRO concepts and symptoms may be 
more volatile relative to other clinical endpoints (e.g., death or PFS).   

• Defining a clinically meaningful event (end of stable state) is important.  

• General design and statistical issues for time to event objectives need to be 
addressed. This endpoint may require relatively frequent assessments over a potentially long 
period of time.  

Magnitude of change at 
specific time point(s)  
  
Definition: The actual value or 
change from baseline value for 
a PRO domain at pre-defined 
time points  

33  5  87  

• Defining the relevant timepoint would imply making an assumption on when an 
improvement or worsening will happen across patients.   

• Defining a clinically relevant change/difference for both superiority and non-inferiority 
objectives will be critical (e.g., MID) for this endpoint. Will these MIDs take into account the 
baseline scores of the patient or will they differ depending on where the patient starts on the 
scale?  

• Whether the absolute value or change scores will be used as data needs to be taken 
into account.  



   

 

   

 

Responder with 
improvement at specific time 
point(s)  
  
Definition: Whether the value 
(or change from baseline 
value) from a PRO domain at a 
specific time point reaches a 
pre-defined improvement 
threshold or not  

30  8  79  

• Defining the relevant timepoint would imply making an assumption on when an 
improvement or worsening will happen across patients.   

• Defining a clinically meaningful responder (improvement) is important.  

• This can be used for supportive information for a clinical finding and support 
interpretation for other PRO endpoints (e.g., magnitude of change or time to event 
endpoints).  

• Is there a possibility to include stable state in the definition of improvement (i.e., 
patients who did not worsen)?  

Responder with worsening 
at specific time point(s)  
  
Definition: Whether the value 
(or change from baseline 
value) from a PRO domain at a 
specific time point reaches a 
pre-defined worsening 
threshold or not  

26  10  72  

• This is a relevant endpoint to descriptively report toxicity or symptoms.   

• Defining the relevant timepoint would imply making an assumption on when an 
improvement or worsening will happen across patients.   

• Defining a clinically meaningful responder (worsening) is important.  

• This can be used for supportive information for a clinical finding and support 
interpretation for other PRO endpoints (e.g., magnitude of change or time to event 
endpoints).  

  

Responder with stable state 
at specific time point(s)  
  
Definition: Whether the value 
(or change from baseline 
value) from a PRO domain at a 
specific time point remains 
within a pre-defined baseline 
margin or not.  

19  17  53  

• This may be relevant for trials where the goal is "maintenance of a specific PRO 
domain".  

• Defining the relevant timepoint would imply making an assumption on when stable 
state will happen across patients.   

• Defining a meaningful responder (stable state) is important.  

• This can be used for supportive information for a clinical finding and support 
interpretation for other PRO endpoints (e.g., magnitude of change or time to event 
endpoints).   

• When interpreting results for stable state alone (responder) this will imply merging 
patients who improved and worsened into one category (non-responders).  

• It may be more meaningful to report descriptively. improved/stable/worsened by time 
point (rather than just stable state).  

• The focus of interpretation is usually the number of patients who improved or 
worsened, rather than those who remained stable.  

• Is there a possibility to include stable state in the definition of improvement (i.e., 
patients who did not worsen)?  

Overall average or median 
over a specified timeframe  
  

22  11  67  
• This definition needs to be clarified as overall average or median over time for an 
individual (and not group).  



   

 

   

 

Definition: The average or 
median score of all available 
scores from a PRO domain 
over a pre-specified 
timeframe.  

• The advantage of this endpoint is that it allows the assessment of PROs over an 
entire time frame, making full use of the information that was collected.  

• The concern for this endpoint lies on the interpretation since averages over time 
wash out changes at specific time points. It then puts into question how the resulting estimate 
can be understandable and interpretable by patients.  

• This has been a suggested approach if the planned assessments differ between trial 
participants (e.g., stopped assessments due to death and progression). However, there are 
concerns that this may not be an appropriate approach to handle these "missing data" since 
they are usually missing not at random. An added concern is if it is used in single-arm trials, 
the findings become even more difficult to interpret in the absence of a control group.  

Area under the curve over a 
specified timeframe  
  
Definition: The area under the 
curve value of all available 
scores from a PRO domain 
over a pre-specified 
timeframe.  

21  14  60  

• This endpoint requires the timeframe to be specified to be meaningful.  

• There are concerns over interpretation of an area under the curve result (i.e., 
different patterns of observed assessment that reflects different clinical realities may lead to 
similar AUC).  

• This endpoint has strong missing data assumptions.  

• An added concern is if it is used in single-arm trials, it becomes even more difficult to 
interpret in the absence of a control group.  

Best score over a specified 
time frame  
  
Definition: The best score of all 
available scores from a PRO 
domain over a pre-specified 
timeframe  

12  17  41  

• Best / worst score over a time frame is prone to bias (and measurement error). For 
example, one assessment point can have a high score and rest is low, and the interpretation 
of the results will be biased towards showing benefit (high score).  

• Timing of best score will also differ for each patient.  

• One assessment of a best score and not knowing the duration of that (e.g., if 
temporary or sustained) is not useful in terms of clinical relevance.  

• There is a need to determine whether the best score is clinically meaningful.  

• There is a need to find a context where this endpoint will be relevant.  

Worst score over a specified 
time frame  
  
Definition: The worst score of 
all available scores from a 
PRO domain over a pre-
specified timeframe  

13  18  42  

• Best / worst score over a time frame is prone to bias (and measurement error). For 
example, one assessment point can have a low score and rest is high, and the interpretation 
of the results will be biased towards showing risks/harm (low score).  

• This is similar to how CTCAE / safety data is reported and makes the PRO reporting 
similar to the clinician reporting.  

• There is a need to determine whether the worst score is clinically meaningful.  

Response patterns/profiles 
over a specified time frame  
  
Definition: The longitudinal 
pattern of all available scores 

28  8  78  

• It will be difficult to develop a pre-defined hypothesis for comparability and efficacy 
for this PRO endpoint.   

• This is more useful for descriptive rather than confirmatory objective (superiority / 
non-inferiority).  



   

 

   

 

from a PRO domain over a 
pre-specified timeframe  

Note:  Definitions for PRO objectives are based on the SISAQOL recommendations15  
For each PRO objective, organization representatives were asked whether they or their organization would consider using the specified objective in cancer 
randomized controlled trials (RCTs) or single-arm studies. Organizations could respond “yes”, “no” or “don’t know” to each item. If organizations replied no to 
a PRO objective, they were encouraged to state their reasons. An open-ended question was also included to capture additional PRO objectives. A PRO 
research objective was identified as high priority if at least two-thirds of the organization representatives responded “yes”. An objective was identified as low 
priority if less than half of the representatives responded “yes” on the PRO objective. A statement was “for discussion” if it did not meet the high or low priority 
criteria. Organization representatives who responded “don’t know” for a specific objective were not included in the total number of responses. Initial views 
from different SISAQOL-IMI members are summarized by qualitative comments from the survey, which can guide further discussions for each objective or 
endpoint.  
The cells with white background show the PRO objectives that reached the high priority threshold (>2/3). Yes (%) is calculated as the number of “yes” votes 
divided by the total number of “yes” and “no” votes (don’t know or missing is excluded).   
Reaching 100% agreement among the Consortium members was not always possible and individual organizations might have different views on specific 
recommendations given their institutional or stakeholder standpoint. Therefore, we encourage readers to read this table together with Tables 4 and 5 to 

consider the positions of relevant stakeholder groups.    

Table 4: Results from Priority Setting of PRO Objectives/Endpoints for RCTs by stakeholder group   

“Would you or your organisation consider using…”  

Academic   

(N=17)  

Industry   

(N=5)  

Non-profit/ 

Cancer org.  

(N=8)  

SME/ CRO   

(N=4)  

Regulatory   

(N=4)  

HTA   

(N=2)  

Patient 

repr. (N=1)  

Total (N=41)  

  
#agreed/n (%)  

#agreed/n 

(%)  
#agreed/n (%)  #agreed/n (%)  #agreed/n (%)  #agreed/n (%)  #agreed/n (%)  

#agreed/n (%)  

Clinical benefit/treatment efficacy objective (confirmatory: 

superiority)   
17/17 (100)  5/5 (100)  7/8 (88)  4/4 (100)  4/4 (100)  2/2 (100)  1/1 (100)  40/41 (98)  

Clinical benefit/treatment efficacy objective (confirmatory: 

equivalence/non-inferiority)  
17/17 (100)  5/5 (100)  7/8 (88)  4/4 (100)  2/3 (67)  2/2 (100)  1/1 (100)  38/40 (95)  

Descriptive objective (exploratory/descriptive)  14/16 (88)  5/5 (100)  7/8 (88)  2/3 (67)  2/4 (50  1/2 (50)  1/1 (100)  32/39 (82)  

Time to improvement  15/17 (88)  5/5 (100)  6/7 (86)  3/4 (75)  1/2 (50)  1/1 (100)  1/1 (100)  32/37 (86)  

Time to worsening  16/17 (94)  5/5 (100)  8/8 (100)  4/4 (100)  2/3 (67)  1/2 (50)  1/1 (100)  37/40 (93)  

Time to stable state  11/14 (79)  3/4 (75)  3/8 (38)  2/2 (100  0/2 (0)  1/1 (100)  1/1 (100)  21/32 (66)  

Time to end of stable state  9/13 (69)  2/4 (50)  2/6 (33)  0/1 (0)  0/1 (0)  0/01 (-)  1/1 (100)  14/26 (54)  

Magnitude of change at specific time point(s)  15/16 (94)  5/5 (100)  7/8 (88)  4/4 (100)  4/4 (100)  1/2 (50)  1/1 (100)  37/40 (93)  

Responder with improvement at specific time point(s)  14/16 (88)  5/5 (100)  6/6 (100)  3/4 (75)  4/4 (100)  1/2 (50)  1/1 (100)  34/38 (89)  

Responder with worsening at specific time point(s)  15/16 (94)  3/4 (75)  6/7 (86)  3/4 (75)  2/3 (67)  1/2 (50)  1/1 (100)  31/37 (84)  

Responder with stable state at specific time point(s)  9/13 (69)  3/3 (100)  3/8 (38)  1/3 (33)  1/1 (100)  1/2 (50)  1/1 (100)  19/31 (61)  



   

 

   

 

Overall average or median over a specified timeframe  11/13 (85)  5/5 (100)  4/7 (57)  3/3 (100)  2/3 (67)  1/2 (50)  1/1 (100)  27/34 (79)  

Area under the curve over a specified timeframe  16/16 (100)  5/5 (100)  7/7 (100)  1/3 (33)  2/3 (67)  1/1 (100)  0/02 (-)  32/35 (91)  

Best score over a specified time frame  8/13 (62)  3/5 (60)  0/6 (0)  0/1 (0)  0/1 (0)  0/2 (0)  1/1 (100)  12/29 (41)  

Worst score over a specified time frame  9/14 (64)  2/5 (40)  1/7 (14)  1/2 (50)  1/2 (50)  0/2 (0)  1/1 (100)  15/33 (45)  

Response patterns or profiles over a specified time frame  13/14 (93)  4/5 (80)  5/6 (83)  3/3 (100)  3/3 (100)  2/2 (100)  1/1 (100)  31/34 (91)  

1 Both HTAs responded don’t know to this item  
2 The patient representatives responded don’t know to this item  

When calculating the proportion of agreement, “don’t know”, “not applicable” and “missing" were omitted from the denominator (n).  

The cells with white background show the PRO objectives that reached the high priority threshold (>2/3 majority).   

The patients are represented by WECAN which is an umbrella organisation representing 23 Pan-European cancer patient organisations, and patient input is coordinated by the Myeloma 

Patients Europe.  

  
Table 5: Results from Priority Setting of PRO Objectives/Endpoints for Single-arm studies by stakeholder group   
  

“Would you or your organisation consider using…”  

Academic   

(N=17)  

Industry   

(N=5)  

Non-profit/ 

Cancer org.  

(N=8)  

SME/CRO   

(N=4)  

Regulatory   

(N=4)  

HTA   

(N=2)  

Patient 

repr. (N=1)  

Total (N=41)  

  
#agreed/n (%)  

#agreed/n 

(%)  
#agreed/n (%)  #agreed/n (%)  #agreed/n (%)  

#agreed/n 

(%)  
#agreed/n (%)  

#agreed/n (%)  

Clinical benefit/treatment efficacy objective (confirmatory: 

superiority)   
13/17 (76)  4/4 (100)  2/5 (40)  3/4 (75)  0/3 (0)  0/2 (0)  1/1 (100)  23/36 (64)  

Clinical benefit/treatment efficacy objective (confirmatory: 

equivalence/non-inferiority)  
11/16 (69)  3/5 (60)  1/7 (14)  3/4 (75)  0/3 (0)  0/2 (0)  1/1 (100)  19/38 (50)  

Descriptive objective (exploratory/descriptive)  17/17 (100)  5/5 (100)  6/8 (75)  4/4 (100)  3/4 (75)  0/2 (0)  1/1 (100)  36/41 (88)  

Time to improvement  15/17 (88)  4/5 (80)  6/8 (75)  4/4 (100)  0/2 (0)  0/2 (0)  1/1 (100)  30/39 (77)  

Time to worsening  16/17 (94)  3/4 (75)  6/7 (86)  4/4 (100)  1/3 (33)  0/2 (0)  1/1 (100)  31/38 (82)  

Time to stable state  9/14 (64)  1/4 (25)  1/7 (14)  3/3 (100)  0/3 (0)  0/2 (0)  1/1 (100)  15/34 (44)  

Time to end of stable state  11/14 (79)  1/5 (20)  1/7 (14)  1/2 (50)  0/2 (0)  0/2 (0)  1/1 (100)  15/33 (45)  

Magnitude of change at specific time point(s)  16/16 (100)  5/5 (100)  6/8 (75)  4/4 (100)  1/2 (50)  0/2 (0)  1/1 (100)  33/38 (87)  

Responder with improvement at specific time point(s)  14/16 (88)  5/5 (100)  6/8 (75)  3/4 (75)  1/2 (50)  0/2 (0)  1/1 (100)  30/38 (79)  

Responder with worsening at specific time point(s)  12/14 (86)  3/4 (75)  6/8 (75)  3/4 (75)  1/3 (33)  0/2 (0)  1/1 (100)  26/36 (72)  

Responder with stable state at specific time point(s)  10/14 (71)  3/5 (60)  2/7 (29)  2/3 (67)  1/4 (25)  0/2 (0)  1/1 (100)  19/36 (53)  

Overall average or median over a specified timeframe  10/12 (83)  4/5 (80)  3/8 (38)  4/4 (100)  0/1 (0)  0/2 (0)  1/1 (100)  22/33 (67)  



   

 

   

 

Area under the curve over a specified timeframe  12/15 (80)  4/5 (80)  4/7 (57)  0/3 (0)  0/2 (0)  0/2 (0)  1/1 (100)  21/35 (60)  

Best score over a specified time frame  8/13 (62)  2/4 (50)  1/6 (17)  0/2 (0)  0/1 (0)  0/2 (0)  1/1 (100)  12/29 (41)  

Worst score over a specified time frame  7/13 (54)  2/4 (50)  1/7 (14)  1/2 (50)  1/2 (50)  0/2 (0)  1/1 (100)  13/31 (42)  

Response patterns or profiles over a specified time frame  13/15 (87)  5/5 (100)  4/7 (57)  3/3 (100)  2/3 (67)  0/2 (0)  1/1 (100)  28/36 (78)  

When calculating the proportion of agreement, “don’t know”, “not applicable” and “missing" were omitted from the denominator (n).  

The cells with white background show the PRO objectives that reached the high priority threshold (>2/3 majority).   

The patients are represented by WECAN which is an umbrella organisation representing 23 Pan-European cancer patient organisations, and patient input is coordinated by the Myeloma 

Patients Europe.  

  

  

  



   

 

   

 

Figure 1: Development from SISAQOL to SISAQOL-IMI, and workflow towards developing the final SISAQOL-IMI recommendations  
The recommendations are developed through 5 consensus meetings. The consensus reports after each consensus meeting document the process by which 
the consensus is reached and present the final version of the recommendation statements. The SISAQOL, Setting International Standards in Analyzing 
Patient-Reported Outcomes and Quality of Life Endpoints Data, refers to the former Consortium that published the first set of recommendation statements. 
The SISAQOL-IMI, Setting International Standards in Analysing Patient-Reported Outcomes and Quality of Life Endpoints in Cancer Clinical Trials - 
Innovative Medicines Initiative, refers the current Consortium that is working towards extending the work of SISAQOL.  

  

  
  



   

 

   

 

  
  
  
Figure 2: Project structure and interaction between the WPs  
SISAQOL-IMI is organised into five scientific work packages (WP 2, 3, 4, 5, 6), and 3 cross-cutting work packages (WP 1, 7, 8).  

  
  
  
 



   

 

   

 

 


