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Why assess PROs and HRQOL in cancer clinical trials?
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Why assess PROs and HRQOL in 
cancer clinical trials?

- cure 

- considerably prolong the life of patients

- ensure the best possible quality of life for cancer survivors.

3

According to the World Health Organization (WHO), the main goals 
of cancer diagnosis and treatment programs are to: 
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Why assess PROs and HRQOL in 
cancer clinical trials?

• Supplement survival and tumor response endpoints to gain a better 
picture of the overall benefit/risk assessment of a new treatment

• Provide future patients a more informed choice about their treatment 
options
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5Kluetz et al., 2016 Clinical Cancer Research; FDA perspective

Benefit of PRO and HRQOL 
assessment is well-acknowledged

Multiple stakeholders are interested in PRO data, whether it is based 
on a single PRO domain or a more comprehensive assessment of 
HRQOL
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Consequence

• Increased collection of PROs, assessing patients’ 
reported symptoms, functioning and HRQOL

• But there were no set standards on how to analyze these 
data
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Bevacizumab in glioblastoma

8

RTOG 0825
(Gilbert et al NEJM, 2014)

AVAglio
(Chinot et al NEJM, 2014)

Population

Treatment

Sample size

Efficacy

HRQoL

Newly diagnosed glioblastoma with central histological confirmation

TMZ+RT+placebo vs TMZ+RT+Bev

309 vs 312 463 vs 458

OS: 16.1 vs 15.7 mths
(HR=1.13 [0.93-1.37]; p=0.11)
PFS: 7.3 vs 10.7 mths
(HR=0.79 [0.66-0.94]; p=0.004)

OS: 16.7 vs 16.8 mths
(HR=0.88 [0.76-1.02]; p=0.10)
PFS: 6.2 vs 10.6 mths
(HR=0.64 [0.55-0.74]; p<0.001)

“Longitudinal evaluation also 
revealed greater deterioration in 
the bevacizumab group…”

”In the prespecified primary 
analysis, deterioration-free 
survival was significantly 
longer among patients in the 
bevacizumab group than 
among those in the placebo 
group ...”Slide from Corneel Coens MSc営利目的での使用はご遠慮ください https://www.icrweb.jp
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Why it matters for clinical 
practice

Conclusion about 
usefulness of HRQOL to 
assess clinical benefit of 
new therapies
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Conclusions from various 
stakeholders…

• PRO and HRQOL measures and assessments are unreliable.

• Findings from PROs and HRQOL are not robust.

• It is difficult to draw conclusions about PROs and HRQOL when 
evaluating cancer treatments.

11

But… 
it is also possible that different design and statistical analysis decisions 
led to different results
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Bevacizumab in glioblastoma*
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RTOG 0825
(Gilbert et al NEJM, 2014)

AVAglio
(Chinot et al NEJM, 2014)

Research 
hypothesis

Endpoint

Statistical Method

Analysis 
population

Clinical relevance

mITT: Only patients free of disease at 
46 weeks (20% “at risk” patients)

ITT (All patients) 

Between group difference at 46 
weeks (~10 months)

DFS: time to >/10 point deterioration 
from baseline without improvement; 

disease progression; death 
(Result: ~4 months – ~8 months)

Linear mixed model Time to event analysis

Broad: differential acute effects 
[between arms] on HRQOL

Broad: to compare HRQOL between 
treatment arms

Between group difference  
(not specified)

Within-individual deterioration (>/10 
points deterioration from baseline)
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In a nutshell:

No standardization in the use and analysis of PRO and 
HRQOL data from cancer clinical trials.What is the issue?

Lack of standardization leads to variation in analysis 
methodology causing inefficient resource use, fragmented 
reporting and interpretational barriers.

Why is this a 
problem?

This could undermine the credibility of the PRO and HRQOL 
field since it can lead to differences in interpretation of the 
findings depending on how the data is analyzed.

What is the 
impact on PRO 
and HRQoL field?

To develop, by consensus, and recommend international 
standards for the analysis of PRO and HRQOL data from 
cancer clinical trials.

What is the 
proposed 
solution?
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SISAQOL initiative was born

Collaborative work coordinated by the EORTC

Academic 
Researchers / 
Statisticians / 

Clinicians

Industry 
Representatives

Australia
Austria
Belgium
Canada

Denmark
France

Germany
Netherlands

Sweden
UK

USA

Adelphi
Boehringer-Ingelheim

Genentech

Academic / Learned Societies

International Society for Quality of Life Research (ISOQOL)
Consolidated Standards of Reporting Trials (CONSORT-PRO)

International Society for Pharmaeconomics and Outcomes Research (ISPOR)
Multinational Association of Supportive Care in Cancer (MASCC)

Journal Lancet Oncology

Regulatory Bodies

FDA (USA)
EMA (Europe)

Health Canada (Canada)
Institute for Quality and Efficiency in 

Health Care (Germany)

Medical Institutes

MD Anderson 
Mayo Clinic (USA)

National Cancer Institute (USA)
EORTC (Belgium)

Patient Representative International Brain Tumour Alliance
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The SISAQOL Question

• If we want to draw conclusions about PROs and HRQOL 
in cancer clinical trials, are we rigorous on how we 
analyze PRO and HRQOL data?

• Is there a need to standardize the analyses of HRQOL 
and other PRO data? 

• If yes, can we develop guidelines and recommendations 
for this?
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The SISAQOL Question

• If we want to draw conclusions about PROs and 
HRQOL in cancer clinical trials, are we rigorous on 
how we analyze PRO and HRQOL data?

• Is there a need to standardize the analyses of HRQOL 
and other PRO data? 

• If yes, can we develop guidelines and recommendations 
for this?
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Pe, et al., for the SISAQOL Consortium. The Lancet Oncology. In press. 

Evidence from systematic reviews

Metastatic breast cancer review (RCT= 66)

• 88% of the RCTs did not report a specific hypothesis

• At least 10 different analyses methods
• 23% did not report their statistical method!

• 58% of the RCTs did not report the clinical relevance of their findings

• 73% did not report how they handled missing data

• …
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The SISAQOL Question

• If we want to draw conclusions about PROs and HRQOL 
in cancer clinical trials, are we rigorous on how we 
analyze PRO and HRQOL data?

• Is there a need to standardize the analyses of 
HRQOL and other PRO data? 

• If yes, can we develop guidelines and recommendations 
for this?
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Patients’ view

19

“Cancer patients and their families 
are not only concerned about a cure, 
but also about the symptoms (e.g. 
pain, fatigue) and other physical and 
emotional consequences that come 
along with the disease and 
treatment, impacting the daily life of 
the patient…”

営利目的での使用はご遠慮ください https://www.icrweb.jp



As an oncologist, when I sit with 
patients to discuss starting a 
new chemotherapy regimen, 
their first questions are often 
“How will it make me feel?” and 
“How did patients like me feel 
with this treatment?” 

20

Clinician’s view
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“Drug development is becoming more 
patient-centered and regulators are 
increasingly interested in accurate 
and well-defined methods to 
rigorously capture the patients’ 
perspective throughout the drug 
development process”

21

Regulators’ view
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Experts’ view

There is wide support for 
SISAQOL and a need to 
standardize PRO and HRQOL 
analysis in cancer clinical trials 
on a global scale.
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The SISAQOL Question

• If we want to draw conclusions about PROs and HRQOL 
in cancer clinical trials, are we rigorous on how we 
analyze PRO and HRQOL data?

• Is there a need to standardize the analyses of HRQOL 
and other PRO data? 

• If yes, can we develop guidelines and 
recommendations for this?
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How can we standardize PRO and HRQOL analysis in 
cancer RCTs?
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A hypothetical situation

A common HRQOL and PRO research objective (hypothesis):
We want to examine whether Treatment A is better than Treatment B in improving 
physical functioning [or pre-specify a different PRO domain; or multiple relevant domains 
for HRQOL].

25

S1 Time to first deterioration

S2 “Global picture”: Overall means across time

S3 Specific time point: end of treatment

What statistical method will be used to test this hypothesis?
Treatment A is worse than Treatment B

No difference between treatments

Treatment A is better than Treatment B

With such findings, we might be tempted to say:

- HRQOL and PROs are confusing and not reliable.
- We cannot trust the findings from HRQOL and PRO data.

This is not true…
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A hypothetical situation

It is possible that the data looked like this:

26

S1 Time to first deterioration

S2 “Global picture”: Overall means across time

S3 Specific time point: end of treatment

Treatment A is worse than Treatment B

No difference between treatments

Treatment A is better than Treatment B

The statistical methods used may all 
assess “improvement” but in different 

ways. 

Based on the research 
objective that they received, 

none of these researchers 
would be wrong. 
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A solution

27

There is nothing wrong with:
- the quality of the data that is provided by the patients, or
- the statistical methods used by the researchers

Rather:
Each statistical method focuses on a different aspect of the data and 
responds to a different research objective.

A solution:
A need for more well-defined research objectives that can be matched with 
appropriate statistical methods.

It is not enough to say “improved” physical functioning [or any PRO domain; or 
multiple relevant domains for HRQOL]
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• Primary PRO domains of interest
• Specific PRO domains (symptoms, functioning, etc)? Multiple PRO domains 

that capture patients’ HRQOL? 
• Use a validated questionnaire 

• Time frame of interest
• Until end on treatment? Long-term follow-up? First three months from 

randomization (acute effects)?

• Identify analysis population
• ITT population? Patients while on treatment?

• … see SPIRIT PRO guidelines for more details

Specify a-priori PRO domains, population and time frame of interest

28

Important parts of a PRO research 
objective

Calvert et al., 2018 JAMA
営利目的での使用はご遠慮ください https://www.icrweb.jp



What analytical method to use?

• What kind of change and/or effect is expected [for the pre-specified PRO 
domains within the time frame of interest for the identified population]?  

• Reminder: For example, “improved” is not enough. Different kinds of “improvements” 
can be assessed for PROs. This needs to be more specific.

• SISAQOL on-going work: Matching these specific PRO research objectives 
with appropriate statistical methods
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Draw conclusions on treatment efficacy / clinical 
benefit

Within-treatment arms assumption
(longitudinal design: applies to both short-term 
and long-term)

Between treatment arms objective

Superiority Equivalence / Non-
inferiority

1. Improvement/worsening (event) -

a. Time to event - Cox proportional Hazards
- Log rank test

b. Proportion of patients with event at time t - Chi-square test
- Fisher’s exact test
- Cochrane-Mantel Haenszel test

c. Intensity of event at time t - (Generalized) Linear mixed model (time as discrete: 
specific time point)

- (Generalized) Linear mixed model (time as 
continuous)

- Generalized estimating equation
- Linear regression
- ANOVA
- T-test
- Wilcoxon ranks test

2. ...
営利目的での使用はご遠慮ください https://www.icrweb.jp



Statistical features that were agreed to be essential and/or highly 
desirable for PRO analysis in RCTs

Essential
• Perform a statistical test between two samples
• Be clinically relevant 

Highly desirable
• Adjust for covariates, including baseline PRO
• Allow for incomplete data
• Allow for correlations over time

31

Recommending Statistical Methods
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• Definition: 
• Produce results on the size, certainty and direction of the estimation and 

precision of the treatment effect that have a direct link with the clinical relevance 
classification of the instrument. 

• Rationale:
• Essential for proper interpretation of the results.

• Statistical significance ≠ Clinical relevance

• Different kinds of clinical relevance
• Change within an individual (responder) ≠ mean change within a treatment arm ≠ 

difference between treatment arms

32

Clinical Relevance
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Recommending Statistical Methods

33

List of 
essential/highly desirable 

statistical features

List of 
possible statistical methods 

for each objective

Recommended
statistical method(s) for each 

objective 
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Missing data

What about missing data?
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“Missing data” is almost always an inherent part of PRO analysis

Essential
• Perform a statistical test between two samples
• Be clinically relevant 

Highly desirable
• Adjust for covariates, including baseline PRO
• Allow for incomplete data
• Allow for correlations over time

35

What is missing PRO data?

Appropriate PRO method 
would be robust to missing 
data (least restrictive 
assumptions)

営利目的での使用はご遠慮ください https://www.icrweb.jp



Regulatory documents (EMA, FDA) ICH E9 (2017): 
• Data that would be meaningful for the analysis of a given estimand (target 

of estimation) but were not collected. 

Little et al. (2012), NEJM:
• Values that are not available and would be meaningful for analysis if they 

were observed. 

What is “meaningful for analysis”?
• Measures of quality of life are usually not meaningful for patients who 

have died and hence would not be considered as missing data under this 
definition (Little et al., 2012, NEJM)

36

What is missing PRO data?

Slide from Lien Dorme MSc
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What is missing PRO data?

37

PRO data present Missing (non-informative) Missing (informative) Not required

For each PRO assessment time, data for all enrolled patients breaks down to:

Contributes to the results

Reduces the sample size and power (precision bias)
Preserves the treatment effect estimate (no selection bias)

Reduces the sample size and power (precision bias)
Distorts the treatment effect estimate (selection bias)

Does not contribute to the analysis or results
Does impact the interpretation (generalizability)

MISSING DATA

Slide from Corneel Coens MSc
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Two critical points: 

• There is no foolproof way to analyze trial data with substantial amounts of 
missing data. 

• No analysis method recovers the potential for robust treatment comparisons 
derived from follow-up of all randomized patients (Little et al., 2012)

38

Handling missing data

Little et al., 2012, New England Journal of Medicine
営利目的での使用はご遠慮ください https://www.icrweb.jp



39

Mercieca-Bebber et al., 2016 BMJ Open; 
Bell & Fairclough, 2013, Statistical Methods in Medical Research

Handling missing data

First line “solution”: Avoid missing data

• PROs need to be fully integrated into the design and conduct of study  
(protocol)

• Balance between clinically informative and feasible assessment schedule

• Minimize patient burden

• Rigorous collection of good quality PRO data
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Mazza et al. on behalf of SISAQOL missing data working group (2018) – to be presented in ISOQOL 2018

Handling missing data

Second line “solution” : statistical approaches

1. Evaluate the amount and kind of missing data

• What is a “substantial” amount of missing data? – an open question
• Definition of “substantial” will depend on the kind of missing data
• Missing data is often a mixture of informative and non-informative missing data

No statistical method will be able to “fix” a substantial amount of missing data
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Handling missing data
Second line “solution” : statistical approaches

1. Evaluate the amount and kind of missing data
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Bell & Fairclough, 2013, Statistical Methods in Medical Research

Handling missing data
Second line “solution” : statistical approaches

1. Evaluate the kind and amount of missing data

• Missing completely at random (MCAR): 
• Probability of data missing is unrelated to the patient’s outcome
• For example: staff forgot to give questionnaire

• Missing at random (MAR): 
• Probability of data missing depends only on past observed data
• For example: patient was too sick the last visit and doctor tells the 

patient not to respond to the current assessment

• Missing not at random (MNAR): 
• Probability of data missing depends on the value of the missing 

outcome itself
• For example: patient was usually feeling well, but on the day of 

assessment, patient was too ill to fill out the form

Missing (non-informative)

Missing (informative)
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Bell & Fairclough, 2013, Statistical Methods in Medical Research

Handling missing data

Second line “solution” : statistical approaches

2. Primary statistical method is robust to missing data

• Primary analysis is based on MAR assumption
• Missing data in cancer RCTs are only rarely MCAR

3. Conduct a sensitivity analysis

• Not possible to differentiate between MAR vs MNAR
• Different clinically plausible models that use different assumptions and examine 

whether estimates change 

Collect reasons for missing data
• Useful for evaluating kind of missing data and sensitivity analysis
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Conclusion

44

Development 
and validation of 

instruments

• COMET
• COSMIN

PRO study 
designs

• Regulatory 
guidelines

• SPIRIT-PRO

Statistical 
methods for the 
analysis of PRO 

data

Reporting of 
PRO studies

• CONSORT-PRO

Interpretation









?

SISAQOL

Slide from Corneel Coens MSc
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Conclusion

• There is a shift towards patient-centered care and patient-
centered drug development programs.

• Increased importance of PROs and HRQOL led to increased 
awareness of a need for better standards in assessing PROs 
in clinical trials

• SISAQOL aims to address the need for a standardization of 
PRO and HRQOL analyses.

• PRO objective and interpretation remains crucial
• Statistical ‘magic’ is no salvage trick. 
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• Andrew Bottomley
• SISAQOL Consortium
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