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Disclosures/Disclaimers 

• I have no financial interests to disclose 

• Specific PRO measurement tools are used as examples, and are not endorsements 

• Consult with FDA for advice on PRO measurement in your specific trial 



 

 
 

  

U.S. Regulatory 
Perspective: 

- One of many 
stakeholders interested 
in assessing clinical 
outcomes 
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Outline 

• Introduction- What is a Clinical Outcome? 
• Core Concepts- What concepts to measure? 
• Measurement Tools- How can we measure them? 
• Endpoints- What questions can we ask? 



          
 

       
   

    

  
    

        
   

   
      

Important Terminology 

• Concept- an aspect of an individual’s clinical, biological, physical or functional state or experience 
– Concepts can be clinical (pain) or non-clinical (pharmacodynamic biomarker) 

• Clinical outcome- an outcome that describes or reflects how someone feels functions or survives 
• Clinical outcome assessments- measures of clinical outcomes 

– A Patient-reported outcome is a type of clinical outcome assessment 

• Test, tool or instrument- assessment system 
– For patient-reported outcomes this is a questionnaire and its scoring manual 

• Endpoint- a precisely defined variable intended to reflect an outcome of interest that is 
statistical analyzed to address a particular research question. 

Biomarkers, endpoints and other tools resource (BEST) https://www.ncbi.nlm.nih.gov/books/NBK338448/ 
Glossary 2009 FDA Guidance to Industry- PRO Measures: Use in Medical Product Development to Support Labeling Claims 5 

https://www.ncbi.nlm.nih.gov/books/NBK338448/


   

  

    

        
        

    

Terminology Example – Pain as an Endpoint 

Concept of Interest- pain 

Pain is a Clinical Outcome 

Clinical Outcome Assessment is a Patient-Reported Outcome (PRO) 

PRO Instrument may be Brief Pain Inventory Short Form (BPI-SF) 

Endpoint may be 2 point decrease in item #3 of BPI-SF confirmed by 
second result at least 2 weeks later with no increase in analgesic use1 

1 For illustrative purposes, pain endpoint definitions may vary based on trial context 6 



      

   

Clinical Outcome Assessments (COAs) 
COA: Assessment of a clinical outcome made through report by a clinician, a patient, a 
non-clinician observer or through a performance-based assessment 

Slide Courtesy of Selena Daniels, FDA Clinical Outcome Assessment Staff. 7 



      

   

 

 

 

Clinical Outcome Assessments (COAs) 
COA: Assessment of a clinical outcome made through report by a clinician, a patient, a 
non-clinician observer or through a performance-based assessment 

Mobile Technology Tools? 
- Sensors, Wearables 
- Complementary data on activity and function 

Evolving regulatory area- Biomarker or Clinical Outcome? 

Slide Courtesy of Selena Daniels, FDA Clinical Outcome Assessment Staff. 8 
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Enthusiasm for Clinical Outcomes: Why now? 

• Recent Legislation- PDUFA and 21st Century Cures 

• Informed choice in era of multiple therapies 

• Technology is improving capabilities 

– ePRO->Structured clinical data = trial efficiencies, pipeline of structured RWD 

– Wearable devices and sensors 

• Clinical care increasingly using PRO measures 

• Item libraries and a focus on safety and tolerability 
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Outline 

• Introduction- What is a Clinical Outcome? 
• Core Concepts- What concepts to measure? 
• Measurement Tools- How can we measure them? 
• Endpoints- What questions can we ask? 
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Core Concepts: What should we measure? 

• Heterogeneity in PRO concepts assessed has been problematic 

• A core set of PRO concepts can create consistency 

• Focus should be on isolating the therapeutic effect 



  
 

      

  

Distinguishing the Effect of the Drug: 
The Challenge of Overall Quality of Life 

Investigational Therapy 

Proximal to the Drug Effect Distal to the Drug Effect 

Adapted from Wilson et al., Linking Clinical Variables with HRQOL. JAMA, 1995, (273): 59-65. 12 



   
 

 
  

 

    
   

     
    

 

  
    

    

Core PRO symptom and functional concepts proximal 
to the therapeutic effect 

Proximal symptom and 
functional assessments favored 
for drug labeling 

Other aspects of HRQL can still 
be important to describe the 
patient experience (but may be 
more susceptible to bias and 
non-drug contributors) 

Proximal concepts may not be 
the only PRO data to assess or 
measure 

Focusing on core patient-reported outcomes in cancer clinical trials. Clin Can Res 22.7 (2016): 1553-1558. 13 
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Outline 

• Introduction- What is a Clinical Outcome? 
• Core Concepts- What concepts to measure? 
• Measurement Tools- How can we measure them? 
• Endpoints- What questions can we ask? 



   

   
   

   

     
   

What is a “Fit For Purpose” PRO Instrument? 

1 

2 

3 

Appropriate for its intended use 
• Study design, Patient population, Therapy under study 

Validly and reliably measures concepts that are: 
• Clinically relevant 
• Important to patients 

Can be communicated in labeling in a way that is accurate, 
interpretable, and not misleading (i.e., well-defined) 

15 



  

 
    

 

  

 
 

  

      

What is meant by “well-defined”? 

Example: Physical Function (PF) Scale 
All questions within the PF domain score are measuring physical function 
Two reasonable examples include: 

PROMIS® PF EORTC QLQC30 PF Domain 

Patient-reported outcomes measurement European Organisation for Research and Treatment of 
information system (PROMIS) Cancer (EORTC) 

*Examples for illustration- consult with FDA regarding the suitability of your PRO strategy 16 



  

  

  

 

  

What is meant by “well-defined”? 

Disease Symptom Score 
All questions within the symptom scale are measuring symptoms of the disease (to 
the extent feasible). 

One reasonable example is the Myelofibrosis Symptom Assessment Form 
• Abdominal Discomfort 
• Pain under left ribs 
• Early satiety 
• Night sweats 
• Itching 
• Bone or Muscle Pain 

Source: FDA product label, ruxolitinib-
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/202192lbl.pdf 17 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/202192lbl.pdf


 
        

    
   
    

  
   

      
    

What is NOT well-defined? 
• A score where one or more items are not measuring the concept of 

interest 

• Hypothetical example: A fictitious Fatigue Score 
– How tired are you? 
– How much weakness do you have? 
– What is your energy level 
– What level of pain do you have? 
– How much numbness and tingling do you have? 
– How would you rate your quality of life? 

18 



 
    

   
    

  
   

      
    

      
       

 

What is NOT well-defined? 
• Hypothetical example: A fictitious Fatigue Score 

– How tired are you? 
– How much weakness do you have? 
– What is your energy level 
– What level of pain do you have? 
– How much numbness and tingling do you have? 
– How would you rate your quality of life? 

While pain and neuropathy may contribute to one’s fatigue, they are not 
components of fatigue itself. While HRQL may be impacted by fatigue, it is not a 
component of fatigue. 

19 
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Reasonable PRO strategy for typical cancer trial? 

“We favor a thoughtful combination of static 
questionnaires and item banks or libraries to create a 
balanced, flexible, and modular approach to PRO 
assessment to address targeted trial objectives and 
accommodate the needs of multiple stakeholders.” 

"Focusing on Core Patient-Reported Outcomes in Cancer Clinical Trials—Response." Clinical 
Cancer Research 22.22 (2016): 5618-5618. 



 

 

 

  

 

Modular Approach- Data for all Stakeholders 
Proposed FDA 

Health Related Quality of Life 

Overall Side 
Effect Impact 

Cognitive 
Function 

Emotional 
Function 

Social 
Function 

Physical 
Function 

Physical 
Function 

Items 

Disease 
Symptom 
Items Symptomatic 

Side Effect 
Items 

Cog. 
Function 
Items 

Emot. 
Function 
Items 

Social 
Function 
Items 

Disease 
Symptoms 

Symptomatic AEs 
and Impact 

Oncology Core 
Concepts 
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Example of Modular Instrument: 

• EORTC QLQC30 

• One example of a “Modular” 
health-related quality of life 
instrument: 

• Each scale/item is well-defined 
and can form their own endpoint 

For illustrative purposes, consult with FDA on appropriateness of your PRO strategy in your trial context 
Figure used with permission- EORTC User Manual https://www.eortc.be/qol/files/SCManualQLQ-C30.pdf 

https://www.eortc.be/qol/files/SCManualQLQ-C30.pdf


  

 

   

      

       

 Example of a modular measurement system 

PRO Measurement Information System 

• National Institutes of Health (NIH) 

• Multiple short form scales 

• Each scale/item should be well-defined and can form an endpoint 

• Scales are flexible and can be adapted to trial context 

http://www.healthmeasures.net/explore-measurement-systems/promis/intro-to-promis/list-of-adult-measures 

*For illustrative purposes, consult with FDA on appropriateness of your PRO strategy in your trial context 23 

http://www.healthmeasures.net/explore-measurement-systems/promis/intro-to-promis/list-of-adult-measures


       

 

  

 
 

 

 

Example of a modular approach: Item Library 

• National Cancer 
Institute’s PROCTCAE 

• Library of 78 
Symptomatic Adverse 
Events 

• Can select relevant 
symptoms for 
expected therapeutic 
toxicity profile 

https://healthcaredelivery.cancer.gov/pro-ctcae/measurement.html 

*For illustrative purposes, consult with FDA on appropriateness of your PRO strategy in your trial context 24 

https://healthcaredelivery.cancer.gov/pro-ctcae/measurement.html


 
 

 
 

        
      

Outline 

• Introduction- What is a Clinical Outcome? 
• Core Outcomes- What concepts to measure? 
• Measurement Tools- How can we measure them? 
• Concepts to Instruments to Endpoints 

Endpoint- a precisely defined variable intended to reflect an outcome of interest that 
is statistical analyzed to address a particular research question. 
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What is the research question? 

• Safety and Tolerability 
– Complement standard safety assessment to inform tolerability 
– Longitudinal symptomatic adverse event data 
– Overall side effect impact 

• Efficacy 
– Complement standard tumor and survival efficacy findings 
– Improvement in core disease symptoms or function 



  

 

 

 

 

 
 

  

Important Data Elements in Cancer Trials 

• Overall Survival 
• Progression Free Survival 
• Overall Response Rate 
• Serum Biomarkers 

• CTCAE Safety Data 
• Dose Modifications 

• Hospitalizations 
• ED Visits 
• Morbid Procedures 
• Supportive Care Use 

Disease 
Symptoms 

Symptomatic 
Adverse 
Events 

Physical 
Function and 
Ability to 
Work and 
Perform 
Activities 

Overall Side 
Effect Impact 

Clinician Reported and Biomarker Data Patient-Reported and other COA Data 
27 



 

     
    

    

Standard Measurement and Analysis Needed 
Outcomes Measure Standardization 

Overall Survival OS High 

Tumor Progression TTP, PFS, DFS High (RECIST) 

Tumor Shrinkage ORR High (RECIST) 

Adverse Events Clin-RO High (CTCAE) 

Symptomatic Adverse Events PRO Low* 

Overall Side Effect Impact PRO Low* 

Physical Function PRO Low* 

Disease Symptoms PRO Low* 

TTP- Time to Progression, PFS- Progression-free survival, DFS- Disease-free survival, ORR- Objective response rate, Clin-RO- Clinician-
reported outcome, PRO- Patient-reported outcome, HRQL- Health-related quality of life 
* Standardization with respect to measurement tool, endpoint definition and analysis methods 28 



   

  

 

  Future FDA Oncology Work Will Focus on 
PRO Objectives/Endpoints/Analytics 

Identify and Expect Core PRO Concepts 

Use Well Defined Scales and Item Libraries 

Standard Objectives / Endpoints / Analytics 

29 



  

 

 

 
   

Example: Concept to Instrument to Endpoint 

Concept of Interest- Disease symptoms 

Instrument- Myelofibrosis symptom assessment form 

Endpoint- 50% or greater reduction in 
symptom score by week 24 

FDA Label for Ruxolitinib https://www.accessdata.fda.gov/ 30 

https://www.accessdata.fda.gov/


  

 

  

  

        

Example: Concept to Instrument to Endpoint 

Concept of Interest- Physical Function 

Instrument- PROMIS 10a Physical Function Short Form 

Endpoint- Change from baseline in 
physical function at 12 months in the ITT 
population 

* For illustrative purposes, consult with FDA on appropriateness of your PRO strategy in your trial context 31 
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Fictitious example of physical function over 
time for an effective therapy with early toxicity 

Treatment Recovery Follow Up 

Opposite conclusions are reached if endpoint is 30 day change 
from baseline versus 90 day change from baseline... 

30 60 90
Time (Days) 
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PRO information must be considered within the 
totality of data and the treatment context 

• Adjuvant / Curative 
– Short term significant toxicity BUT 
– Defined treatment duration 
– Potential for cure 

• Palliative / Non-Curative 
– Treatment until progression 
– Cumulative toxicity 
– Benefit typically limited to time on therapy 



     
       

       
   

         
    

     
   

Conclusion 
• Clinical outcomes can complement (not replace) survival, tumor and 

safety measures in cancer trials; PRO is one type of clinical outcome 

• PRO Functional scales and symptom scales should be well-defined to 
allow for clear communication to patients and providers in labeling 

• Several PRO measurement systems exist, consult with FDA to assure 
they are fit for purpose for your trial 

• It is CRITICAL to understand your treatment context and carefully 
consider the research objective to inform endpoint definition 
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