
Patient-Reported Outcomes 
for Toxicity and Symptom 
Monitoring in Oncology 

Ethan Basch, MD, MSc
University of North Carolina, USA

June 22, 2019



Disclosures

• Employer: University of North Carolina
• Research funding: National Cancer Institute; Patient-

Centered Outcomes Research Institute; Alliance for Clinical 
Trials in Oncology

• Editorial board: JAMA
• Advising: Sivan; Self Care Catalysts; CareVive; CMS/RTI, 

Dana-Farber Cancer Institute, Memorial Sloan Kettering

• Board of Directors: ASCO



Evolution of Therapies in Oncology

• Changing toxicities and dynamics of toxicities
• Importance of monitoring and management of symptoms remains
• Increasing focus on chronic and unexpected serious toxic events 

Cytotoxics Oral Oncolytics Immumotherapiesà à



TAXOTERE 75 mg/m2 every 3 weeks
ADVERSE REACTION ANY (%) GRADE 3/4 (%)
Anemia 67 5
Neutropenia 41 32
Thrombocytopenia 3 1
Infection 32 6
Epistaxis 6 0
Allergic Reactions 8 1
Neuropathy Sensory 30 2
Neuropathy Motor 7 2
Rash/Desquamation 6 0
Alopecia 65 N/A
Nail Changes 30 0
Nausea 41 3
Diarrhea 32 2
Stomatitis/Pharyngitis 20 1
Taste Disturbance 18 0
Vomiting 17 2
Anorexia 17 1
Cough 12 0
Dyspnea 15 3
Cardiac function 10 0
Fatigue 53 5
Myalgia 15 0
Tearing 10 1
Arthralgia 8 1

Table from Docetaxel 
U.S. Drug Label
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CTCAE/MedDRA
Term

CTCAE Grade 1 CTCAE Grade 2 CTCAE Grade 3 CTCAE Grade 4

Mucositis oral Asymptomatic or 
mild symptoms; 
intervention not 
indicated

Moderate pain; not 
interfering with oral 
intake; modified diet 
indicated

Severe pain; 
interfering with oral 
intake

Life-threatening 
consequences; 
urgent intervention 
indicated

Standard Approach to Toxicity Monitoring in Oncology

• “Common Terminology Criteria for Adverse Events” (CTCAE)
• Item library, designed for clinicians to complete
• About 800 items total (10% of items are symptom)



Is Clinician Toxicity Symptom Reporting Reliable?

Atkinson/Basch: Qual Life Res, 2011
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In clinical trials:
How is symptom toxicity information currently collected?
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Basch: NEJM, 2010
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How Does Patient and 
Clinician Reporting Compare?



Is Patient Toxicity Reporting Feasible in Trials?
• In 9 U.S. multicenter trials (CALGB #70501)
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Basch: Clinical Trials, 2015

Sharing PROs with Clinicians
For half of patients, reports NOT shared with clinicians
For the other half of patients, clinicians saw this:



Investigator-Patient Agreement when PROs NOT Shared

Basch: Clinical Trials, 2015



Basch: Clinical Trials, 2015

Investigator-Patient Agreement when PROs Shared



Patient-Reported Outcomes version of the Common 
Terminology Criteria for Adverse Events

Developed under contracts to the NCI
(2008-11; 2011-2015; 2018-present)

http://appliedresearch.cancer.gov/pro-ctcae



PRO-CTCAE Symptom Library

78 adverse events (10% of CTCAE)

Generic item structures

Up to 3 domains per AE: frequency, severity, 
interference with daily activities



CTCAE/MedDRA
Term

CTCAE Grade 1 CTCAE Grade 2 CTCAE Grade 3 CTCAE Grade 4

Mucositis oral Asymptomatic or 
mild symptoms; 
intervention not 
indicated

Moderate pain; not 
interfering with oral 
intake; modified diet 
indicated

Severe pain; 
interfering with oral 
intake
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Patient-Centered Structure for Questions

Two Items Responses

What was the severity of your MOUTH OR THROAT SORES at 
their worst?

None
Mild
Moderate 
Severe
Very Severe

How much did MOUTH OR THROAT SORES interfere with your 
usual activities?

Not at all
A little bit
Somewhat
Quite a bit
Very much



Qualitative Testing

Hay/Basch: Qual Life Res. 2014 Feb;23(1):257-69



Validity, reliability, responsiveness (n=940)
• Tested at individual item level

Dueck/Basch: JAMA Oncol. 2015 Nov;1(8):1051-9

Quantitative Testing



Industry Trial Example

Basch: Eur Urol 2018

Cabozantinib vs. mitoxantrone 
in metastatic prostate cancer

• 10 PRO-CTCAE AEs
• Administered every 3 weeks from home between

visits via automated telephone system
• Human reminder call if no response after 72 hours

• Average 96% compliance at each time point



SYMPTOM

INVESTIGATOR-REPORTED
CTCAE Max Grade 3+

Cabo Mito P
Constipation 3.3% 1.8% 1.00
Decrease appetite 1.7% 5.3% 0.36
Diarrhea 8.3% 1.8% 0.21
Fatigue 18.0% 8.8% 0.18
Nausea
Short of breath -- 5.3% 0.11
Vomiting 1.7% 7.0% 0.20

Between-Arm Comparison: CTCAE

Basch: Eur Urol 2018



SYMPTOM

INVESTIGATOR-REPORTED
CTCAE Max Grade 3+

PATIENT-REPORTED
PRO-CTCAE Max 3+

Cabo Mito P Cabo Mito P
Constipation 3.3% 1.8% 1.00 26% 13% 0.09
Decrease appetite 1.7% 5.3% 0.36 38% 15% 0.008
Diarrhea 8.3% 1.8% 0.21 44% 11% <0.001
Fatigue 18.0% 8.8% 0.18 36% 26% 0.30
Nausea 38% 15% 0.008
Short of breath -- 5.3% 0.11 14% 13% 1.00
Vomiting 1.7% 7.0% 0.20 12% 7% 0.52

Between-Arm Comparison: CTCAE and PRO-CTCAE

Basch: Eur Urol 2018



http://healthcaredelivery.cancer.gov/pro-ctcae/



What about Routine Care Patient Monitoring?

Toxicities/Symptoms of disease are common in oncology

Prior research shows PRO monitoring can improve 
communication, symptom management, QOL 

Snyder: Qual Life Res 2012:1305; Kotronoulas: JCO 2014;32:1480; Detmar: JAMA 2002;288;3027; 
Velikova: JCO 2004;22:714
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MSKCC “STAR” Study:
Impact on Clinical Outcomes

Patients receiving 
chemotherapy for 
metastatic breast, 
lung, GU, GYN 
cancer at MSKCC

INTERVENTION ARM
Self-report 12 common symptoms
• Prior to / between visits, by web
• Weekly email reminders to patients
• Alerts to nurses (by email)
• Reports to oncologists (at visits)

CONTROL ARM
“Standard” symptom monitoring
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Outcomes

- QOL

- ER visits

- Survival

Treatment discontinuation, 
withdrawal, hospice, death

Stratified by level of prior computer use
Randomized 2:1 for those w/o prior use

Basch: JAMA, 2017; JCO 2016; ASCO 2017



766 patients enrolled between June 2007 and January 2011

Followed to analysis in June 2016 
• Median follow-up 7 years
• 517/766 (67%) participants had died

Basch: JAMA, 2017; JCO 2016; ASCO 2017

MSKCC “STAR” Study:
Impact on Clinical Outcomes



Feasibility

Basch: JAMA, 2017; JCO 2016; ASCO 2017



Quality of Life

• Assessed at 6 months, 
compared to baseline

• Compared to standard 
care, 31% more 
patients in the self-
reporting arm 
experienced QOL 
benefits (P<0.001)
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Emergency 
Room Visits

• Compared to standard 
care, 7% fewer patients 
in the self-reporting 
arm visited the 
Emergency Room, with 
durable effects 
throughout the study 
(P=0.02)



Overall Survival
• Compared to standard care, 

median survival was 5 
months longer among 
patients in the self-reporting 
arm (31.2 vs. 26.0 months) 
(P=0.03)

• Remained significant in 
multivariable analysis:
Adjusted hazard ratio 0.832 
(95% CI; 0.696, 0.995)

• 5-year absolute survival 
benefit of 8%



Mechanisms of Action

1. Proactive monitoring prompts clinicians to intervene early, before 
symptoms worsen and cause serious downstream complications
• Nurses acted on >75% of PRO alerts

2. Symptom control enables patients to stay more functional, which is 
known to be associated with better survival 
• Better physical functioning in PRO arm (P=.01)

3. Symptom monitoring enables control of chemotherapy side effects, 
enabling more intensive and longer duration of cancer treatment
• Longer time on chemotherapy in PRO arm (8 months vs. 6 months)





Open at 52 US sites, ~ 1000 patients enrolled to date



Conclusions
Patient self-reporting improves monitoring of 
toxicities/symptoms and outcomes in trials and routine care
◦ Expands our understanding of patient experience 
◦ Engages patients in research and care

Work ahead is in implementation
◦ Integration with EHR systems and clinical pathways
◦ Coordination with palliative care and navigation programs
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