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VARIABLE MEASURE

How to best measure variables in clinical trials and practice?



Patient- versus physician-reporting of symptoms and health status

422 patients with chronic myeloyd 
leukemia and 29 physicians completed the 
same questionnaire including questions on
symptom severity and health status

For all symptoms, patients reported higher 
severity more often than their physicians

The three symptoms most frequently 
underestimated by physicians were fatigue
(51%), muscle cramps (49%) and 
musculoskeletal pain (42%)

Health status was overestimated by physicians 
in 67% of the cases.

Efficace F et al. Haematologica. 2014;99(4):788-93



Basch E. N Engl J Med 2010; 362:865-869

A patient wants to know about symptoms she may have from a 
prescription drug she is taking. Consulting the label’s “Adverse 
Reactions” section, she finds a wealth of data. Little does she realize 
that this information, largely collected during clinical trials, is based 
almost entirely on clinicians’ impressions of patients’ symptoms — not 
on patients’ own firsthand reports of their experiences with the drug.



Definition of Patient-Reported Outcomes (PRO) by the FDA

A PRO is any report of the status of a patient’s
health condition that comes directly from the
patient, without interpretation of the patient’s
response by a clinician or anyone else.

http://www.fda.gov/downloads/Drugs/Guidances/UCM193282.pdf 

Subjective experiences such as symptoms are best
known by the individual patient who is best
placed to optimally report the occurrence of clinically
relevant adverse events.



Help clinicians and patients to select the best 
treatment by providing a clearer picture of the costs 
and benefits of treatment.

Enrich our understanding of the patients’ 
experience with unique information that could not 
be gained from biomedical outcomes alone (eg, 
pain and fatigue).

Help clinicians to timely identify symptoms or 
problems of their patients.

Improve patient-physician communication.

Added value of measuring PROs

No difference 
in OS

No difference 
in OS

Less toxicity Better PFS

Better QoL

Treatment A Treatment B



FUNCTIONAL STATUS
E.g. physical, social or 
emotional functioning

SYMPTOMS
E.g. fatigue, pain, diarrhea, anxiety

HEALTH-RELATED 
QUALITY OF LIFE

SATISFACTION WITH 
CARE

ADHERENCE TO 
TREATMENT

PRO 
questionnaire





Items and scales

1. Ha difficoltà nel fare lavori faticosi, come sollevare una borsa della 

spesa pesante o una valigia? 

2. Ha difficoltà nel fare una lunga passeggiata? 

3. Ha difficoltà nel fare una breve passeggiata fuori casa? 

4. Ha bisogno di stare a letto o su una sedia durante il giorno? 

5. Ha bisogno di aiuto per mangiare, vestirsi, lavarsi o andare in bagno?

10. Ha avuto bisogno di riposo? 

11. Ha avuto difficoltà a dormire? 

12. Ha sentito debolezza? 

13. Le è mancato l'appetito?

18. Ha sentito stanchezza?

Physical functioning

Fatigue

1. Ha difficoltà nel fare lavori faticosi, come sollevare una borsa della 

spesa pesante o una valigia? 

2. Ha difficoltà nel fare una lunga passeggiata? 

3. Ha difficoltà nel fare una breve passeggiata fuori casa? 

4. Ha bisogno di stare a letto o su una sedia durante il giorno? 

5. Ha bisogno di aiuto per mangiare, vestirsi, lavarsi o andare in bagno?

10. Ha avuto bisogno di riposo? 

11. Ha avuto difficoltà a dormire? 

12. Ha sentito debolezza? 

13. Le è mancato l'appetito?

18. Ha sentito stanchezza?

1. Ha difficoltà nel fare lavori faticosi, come sollevare una borsa della 

spesa pesante o una valigia? 

2. Ha difficoltà nel fare una lunga passeggiata? 

3. Ha difficoltà nel fare una breve passeggiata fuori casa? 

4. Ha bisogno di stare a letto o su una sedia durante il giorno? 

5. Ha bisogno di aiuto per mangiare, vestirsi, lavarsi o andare in bagno?

10. Ha avuto bisogno di riposo? 

11. Ha avuto difficoltà a dormire? 

12. Ha sentito debolezza? 

13. Le è mancato l'appetito?

18. Ha sentito stanchezza?

Insomnia

Appetite loss



Types of PRO measures

Types of PRO Measures

GENERIC 
MEASURES

GENERIC CANCER
MEASURES

SPECIFIC 
SYMPTOM/TREATMENT

/EXPERIENCE 
MEASURES

CANCER-SITE
SPECIFIC MEASURES

• EQ-5D 
• SF-36

• EORTC QLQ-C30
• FACT-G

• Prostate cancer: EORTC QLQ-PR25
• Bladder cancer: EORTC QLQ-NMIBC24
• Multiple Myeloma: EORTC QLQ-MY20

• Satisfaction with care: EORTC QLQ-IN-PATSAT32
• Pain: Brief Fatigue Inventory (BFI) 
• Fatigue: FACIT- Fatigue
• Bone Marrow Transplantation: FACT-BMT



How to select PRO measures

1. PRO measures should address a clinical trial research objective

Efficacy: Does the drug provide superior improvement in disease-related symptoms, or in fatigue, or in 
functional deficits, or in overall quality of life?

For example: if the objective is fatigue, select a PRO questionnaire that only measure fatigue or that 
contains, among the domains, a scale measuring fatigue. 

Tolerability/Safety: Describe the patients’ experience while receiving therapy.

For example: the patient-reported version of CTCAE, the PRO-CTCAE

Satisfaction with care: Are patients satisfied with the care they received from their physicians?

For example: the Satisfaction with Cancer Care questionnaire EORTC QLQ-PATSAT-C33



How to select PRO measures

2. Search the PRO questionnaire/s that measure the constructs defined in 
our objectives  

Systematic reviews 

Some catalogue of PRO measures:

- ePROVIDE: https://eprovide.mapi-trust.org/
- EORTC Quality of Life: https://qol.eortc.org/
- FACIT: https://www.facit.org/

https://eprovide.mapi-trust.org/
https://qol.eortc.org/
https://www.facit.org/


How to select PRO measures

3. Determine the number of PRO measures, the timing of assessment and the frequency

Different factors need to be balanced, such as workload for health care 
personnel, patient burden, and aspects like disease stage and current treatment 
of patients.

Basch E, et al. Journal of Clinical Oncology. 2012;30(34):4249-55 



PRO measures in trials with patients with relapsed/refractory multiple myeloma

Plesner T, et al. Br J Haematol. 2021 Jul;194(1):132-139.

EORTC QLQ-C30 + EQ-5D

EORTC QLQ-C30

• Physical functioning
• Role functioning
• Cognitive functioning
• Emotional functioning
• Social functioning
• Global health status/QoL
• Fatigue
• Pain
• Nausea/vomiting
• Dyspnoea
• Loss of appetite
• Insomnia
• Constipation
• Diarrhoea
• Financial difficulties

EQ-5D

• Mobility
• Self-care
• Usual activities
• Pain/discomfort
• Anxiety/depression
• VAS

Possible to compare the results with other populations, including 
general population 

Disease-specific symptoms and conditions not captured

Aim: to evaluate the effect of long-term treatment with D-Rd 
versus Rd on PROs



PRO measures in trials with patients with relapsed/refractory multiple myeloma

EORTC QLQ-C30 + EORTC QLQ-MY20

EORTC QLQ-C30

• Physical functioning
• Role functioning
• Cognitive functioning
• Emotional functioning
• Social functioning
• Global health status/QoL
• Fatigue
• Pain
• Nausea/vomiting
• Dyspnoea
• Loss of appetite
• Insomnia
• Constipation
• Diarrhoea
• Financial difficulties

EORTC QLQ-MY20

• Disease symptoms (e.g. 
bone pain, back pain)

• Side effects of treatment 
(e.g. dry mouth, hair 
loss)

• Future perspective (e.g. 
worry about death and 
health in the future)

Stewart AK et al., J Clin Oncol. 2016; 34:3921-3930.

Primary PRO hypothesis: superiority of of KRd over Rd 
for the GHS/QoL scale

Secondary scales of interest: fatigue, nausea/vomiting, 
pain, physical functioning, role functioning, disease 
symptoms, adverse effects of treatment



PRO measures in trials with patients with relapsed/refractory multiple myeloma

BPI-SF + EORTC QLQ-C30 + EORTC QLQ-MY20

EORTC QLQ-C30

• Physical functioning
• Role functioning
• Cognitive functioning
• Emotional functioning
• Social functioning
• Global health status/QoL
• Fatigue
• Pain
• Nausea/vomiting
• Dyspnoea
• Loss of appetite
• Insomnia
• Constipation
• Diarrhoea
• Financial difficulties

EORTC QLQ-MY20

• Disease symptoms (e.g. 
bone pain, back pain)

• Side effects of treatment 
(e.g. dry mouth, hair 
loss)

• Future perspective (e.g. 
worry about death and 
health in the future)

Cella D et al., Ann Hematol. 2018;97(12):2455-2463.

BPI-SF

• Pain severity
• Pain interference
• Worst pain

Aim: to investigated HRQoL and whether there is a 
relationship between treatment response and patient-
reported pain



EQ-5D 
SF-36

FROM A TRADITIONAL PRO APPROACH 

GENERIC

DISEASE-
SPECIFIC

FACT-Leu
EORTC QLQ-CML24

EORTC QLQ-C30
FACT-G

CANCER 
GENERIC

STATIC MEASURES PAPER QUESTIONNAIRES



PRO ITEM LIBRARIES

EORTC Item 
Library 

FACIT Item 
Library 

PRO-CTCAE 
Library 

MDASI Symptom 
Library 

https://itemlibrary.eortc.org/

https://healthcaredelivery.can
cer.gov/pro-ctcae/instrument-
pro.html 

https://wizard.facit.org/

http://www.mdanderson.org/s
ymptom-research 
> Symptom Assessment Tools

TOWARD A MORE FLEXIBLE AND PERSONALIZED APPROACH

ELECTRONIC PROs

https://itemlibrary.eortc.org/
https://healthcaredelivery.cancer.gov/pro-ctcae/instrument-pro.html
https://healthcaredelivery.cancer.gov/pro-ctcae/instrument-pro.html
https://healthcaredelivery.cancer.gov/pro-ctcae/instrument-pro.html
https://wizard.facit.org/
http://www.mdanderson.org/symptom-research
http://www.mdanderson.org/symptom-research


https://healthcaredelivery.cancer.gov/pro-ctcae/item-library.pdf

PRO Checklist

FatigueDizziness

Rash

Bruising

Abdominal pain

Muscle pain

Clinical utility in

In phase II trials

- to minimize patient burden

- preliminary collection of 
anticipated AEs and 
symptoms when little is 
known about the treatment

Trials investigating 
novel drugs

- to complement PRO measures

https://healthcaredelivery.cancer.gov/pro-ctcae/item-library.pdf


Adoption of electronic PROs in clinical practice

Patients complete ePROs in the hospital 
before visits, at home, wherever they want

If a clinically important problem or symptom is 
reported, the system trigger an alert to the 

physician

ePRO monitoring may help physician to 
identify symptomatic AEs and facilitate 

communication with patients



Median OS:
-PRO Group: 31.2 months
-Usual Care Group: 26 months

In a randomized controlled trial, the integration of electronic PROs into the routine care of 
patients with metastatic cancer was associated with increased survival compared with usual care

Basch E, et al. JAMA. 2017;318(2):197-198. 



https://itemlibrary.eortc.org/

Back pain

Pain

Fatigue

Insomnia

Muscle 
cramps

Diarrhea

Edema

Dyspnoea

Emotional 
functioning

Role 
functioning

Physical 
functioning

Cough

Weight loss

Blurred 
vision

Constipation

Rash

Social 
functioning

Medication 
adherence

Nausea

Sore eyes

Fever

Financial 
difficulties

Cognitive 
functioning

Future 
perspective

Personalized questions based on specific condition



Conclusions

• Including PROs (e.g. quality of life and symptom burden) in a clinical trial has the great potential 

of providing important  information to facilitate clinical decision-making and improve 

healthcare quality.

• Use validated PRO measures

• Item libraries now allows for flexibility in PRO measurement, but guidelines should be followed 

(i.e. Piccinin C et al. Lancet Oncol. 2023;24:e86-95) to ensure a rigorous use of this new approach



Grazie per l’attenzione
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