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Abstract

Context—Clinical trials utilize clinician-graded adverse events (AEs) and patient-reported 

outcomes (PROs) to describe symptoms.

Objectives—To examine the agreement between PROs and AEs in the clinical trial setting.

Methods—Patient-level data were pooled from seven North Central Cancer Treatment Group, 

two Southwest Oncology Group and three Radiation Therapy Oncology Group lung studies that 

included both PROs and AE data. Ten-point changes (on a 0–100 scale) in PRO scores were 

considered clinically significant differences (CSDs). PRO score changes were compared to AE 

grade (Gr) categories (2+ yes vs. no and 3+ yes vs. no) using Wilcoxon rank-sum or two-sample t-

tests between Gr categories. Incidence rates and concordance of CSD in PRO scores and AE grade 

categories were compiled. Spearman correlations were computed between PRO scores and AE 

severity.

Results—PROs completed by patients (N=1013) were the Uniscale, Lung Cancer Symptom 

Scale (LCSS), Functional Assessment of Cancer Therapy-Lung (FACT-L), Symptom Distress 

Scale (SDS), and/or Functional Living Index-Cancer (FLIC). Significantly worse PRO score 

changes were found for the FACT-L in patients with Gr 2+ AEs. Worse scores were seen for the 
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Uniscale for patients with grade 2+ AEs (P=0.07) and LCSS for patients with Gr 3+ AEs 

(P=0.09). Agreement between incidence of any Gr 2+(Gr 3+) AE and a CSD in PROs ranged from 

27%–67% (36%–61%). Correlations between PRO scores and AE severity were low: −0.06 

Uniscale, −0.03 LCSS, 0.10 FACT-L, −0.11 SDS and −0.51 FLIC.

Conclusion—These results support previous work and an a priori hypothesis that AEs and PROs 

measure differing aspects of the disease experience and are complementary.
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Introduction

Prior to 2005, there was little exploration of the relationships between patient-reported 

outcomes (PROs) and other data routinely collected as part of randomized clinical trials, 

such as the Common Toxicity Criteria (CTC) and the Common Terminology Criteria for 

Adverse Events (CTCAE) (1–3). As standard practice, adverse events (AEs) are collected in 

cases where the clinician actively asks a patient about a particular AE, the clinician makes 

an inference based on the patient/clinician interaction, the clinician observes the patient, or 

the patient independently volunteers information that an AE has occurred. The degree of 

distress that an AE imparts to a patient is not collected routinely (4). Cleeland et al. (5) 

suggest that the inclusion of PROs to capture patient-perceived AEs and their associated 

burden or distress in the clinical trial setting is becoming the norm.

A growing body of literature has documented that PRO scores and CTCs are correlated at 

only modest levels. For example, an analysis of three North Central Cancer Treatment 

Group (NCCTG) trials of symptom control regimens (total N=121) found a number of 

discrepancies between CTC ratings and PROs, e.g., 10% of patients with no CTC-reported 

diarrhea reported four or more diarrhea-related problems on the bowel function 

questionnaire, 4% reported rectal bleeding on the questionnaire without a corresponding 

CTC toxicity rating, and 14% of lung cancer patients (total N=106) reported fatigue with no 

CTC-recorded fatigue (6). Another NCCTG meta-analysis comparing Skindex-16 results to 

CTCAE grades determined that there were 855 instances where patients reported skin 

itching, burning/stinging, hurting or irritation when the physician recorded no AEs (7).

A Radiation Therapy Oncology Group (RTOG) trial of quality of life (QOL) during and 

after treatment for prostate cancer found that disagreement ranged from 13% to 45% at three 

months between patient self-reports of symptoms measured by the Functional Assessment 

Cancer Therapy (FACT) QOL scale and physician ratings on the RTOG acute toxicity rating 

scale of the same symptoms (8). Another RTOG trial examined sexual outcomes following 

radiotherapy ± androgen deprivation therapy in prostate cancer patients and showed 

physician and patient ratings of the patient’s ability to have an erection differed up to 47% 

(9). This lack of agreement between patient-rated and physician-rated outcomes is consistent 

with other literature that has demonstrated a general lack of concordance between cancer 

patient and proxy ratings (10). More recently, Basch and colleagues developed the Patient-

Reported Outcomes version of the Common Terminology Criteria for Adverse Events 
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(PRO-CTCAE) after demonstrating that clinicians are better at more objective physical 

assessments like rash or vomiting, and patients are better at assessing internally subjective 

assessments like hot flashes, nausea, pain and itching (1).

The question remains as to what distinctive information is provided by PROs relative to 

toxicity data. Morton et al. (11) presented results from the NCCTG/Intergroup protocol 

9741, a study in non-small cell lung cancer, which indicated patients reported peripheral 

neuropathy using PROs two to three months earlier than providers using CTCs. Huschka et 

al. (4) also demonstrated in a series of NCCTG lung cancer clinical trials that PROs were 

able to detect clinically meaningful AEs on an array of symptoms (nausea, vomiting, etc.) 

earlier and with greater frequency than the CTC (4).

The intent of this study is to examine the degree of redundancy – or lack thereof – between 

PRO and toxicity information. This intergroup collaborative protocol (NCCTG N0591) was 

designed to combine data from three cooperative groups: NCCTG, RTOG and the 

Southwest Oncology Group (SWOG). The N0591 protocol was approved by the 

Institutional Review Board of the NCCTG and was followed by the NCCTG Data Safety 

Monitoring Board. This patient-level pooled analysis reflecting experiences across three 

cooperative groups, which have considerable variability in terms of systems and procedures, 

provided an opportunity to achieve sufficient sample size with varied patient populations 

and experimental settings to test this research question. Specifically, the question addressed 

was: How well do patient-reported symptoms correspond to reports of the same symptoms 

as rated by the CTC?

Methods

Lung trials in which both AE criteria and PROs were utilized to measure AEs and toxicity 

were identified from the NCCTG, RTOG and SWOG (Table 1). There were one pilot, one 

phase I/II, six phase II, and four phase III trials. AEs were recorded using the CTC v2.0, the 

RTOG Cooperative Group CTC (12) or the SWOG Toxicity Criteria (13). All patients 

provided informed consent upon individual study enrollment.

Measures

Five PRO assessment tools in these trials were utilized for analysis.

1. Overall QOL was measured using the Spitzer Uniscale or a single question within a 

multiple item scale. The visual analogue version of the Spitzer Uniscale has been 

modified in recent studies to a numeric scale with values of 0 to 10, without loss of 

validity or reliability (14).

2. The Functional Assessment of Cancer Therapy-Lung Questionnaire (FACT-L) is 

composed of a 27 question FACT-General component assessing four dimensions of 

QOL: physical, social and family, emotional, and functional well-being plus a nine-

question lung component evaluating nine specific lung cancer-related additional 

concerns. Each question is evaluated on a 0 (not at all) to 4 (very much) scale. Each 

subscale score and the total score are computed by summing the responses. 
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Reliability, validity, and factor structure of the scale have been documented for 

cancer patients (15–18).

3. The Functional Living Index-Cancer (FLIC) instrument has been shown to be valid 

and reliable for use in cancer (19, 20). It contains 22 items that use visual analogue 

scales to assess the effect of the symptoms of cancer and its treatment on functional 

ability in all areas of life. The FLIC assesses body care, household maintenance, 

physical exercise, recreation, spiritual activities, and social activities. Evidence 

supports its high internal consistency, reproducibility in stable groups, and 

predictive validity for survival in patients with metastatic breast cancer (21).

4. The Lung Cancer Symptom Scale (LCSS) was designed as a site-specific measure 

containing nine items evaluated on a visual analogue scale that can be categorized 

by two subscales: symptom burden and QOL. Reliability and validity have been 

documented (22–25).

5. The Symptom Distress Scale (26) is a valid and reliable 13-item cancer-specific 

instrument intended for assessing the degree of distress associated with cancer 

symptomatology (27) and has been shown to be prognostic for survival (28).

Complete forms are included in the Appendix (available at jpsmjourna.com). Patients 

completed assessments at baseline prior to study treatment and at least one time post-

baseline. If a patient did not complete an overall QOL assessment, but completed a FACT-L 

assessment, the question from the FACT-L “I’m content with my overall quality of life right 

now” was used as a surrogate for the overall QOL. All assessments were scored according to 

the appropriate scoring algorithm described by the questionnaire developers. For ease of 

comparability across measures, all scores were converted to a 0–100 point scale where 100 

indicated the best QOL (14). Changes from baseline were calculated and decreases in scores 

(or worsening) of at least 10 points were categorized as clinically significant differences 

(CSDs) (29–33). AE information was gathered for 10 clinician- reported toxicities that could 

be mapped to patient-reported symptoms: anorexia, confusion, constipation, diarrhea, 

dyspnea, fatigue, nausea, pain-arthralgia, pain-headache, and pain. These symptoms were 

chosen as they are among the most prevalent symptoms experienced by cancer patients (34). 

Patients were assigned binomial outcomes for CTC grade 2+ and grade 3+ toxicity 

incidence.

Statistical Analysis

Summary statistics were calculated to describe the patient population PRO scores and 

toxicity grades. Associations between changes in PRO scores and toxicity incidence were 

compared using two sample t-tests and Wilcoxon rank-sum tests as appropriate. The 

procedures had greater than 90% power to detect a 10-point difference between group PRO 

averages. Cross tabulation was performed to determine percent agreement between toxicity 

incidence and CSD incidence. Correlation statistics were calculated for PRO scores and 

maximum AE grades. The criteria published by Cohen were used for interpreting the size of 

a correlation; specifically, correlations from 0.10 to 0.29 were considered low, correlations 

from 0.30 to 0.49 were considered moderate, and correlations greater than 0.5 were 

considered high (35).
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Results

Data from 1013 patients were compiled from the individual trials (seven NCCTG, two 

RTOG and three SWOG) (Table 1) (36–46). Patients completed one or more of the Uniscale 

(N=770), LCSS (N=132), FACT-L (N=347), SDS (N=53), and FLIC (N=16). Baseline 

characteristics are reported in Table 2. The majority of the patients were white (88.4%) and 

male (62.6%). The mean age was 65 years, 78.2% of the patients were currently receiving 

chemotherapy and 11% were currently receiving radiation therapy. Frequencies of recorded 

AEs are shown in Tables 3a and 3b. Table 3a reports the maximum grade of each AE per 

patient during the study and Table 3b reports the grades of all AE incidences during the 

study. The most prevalent toxicity for patients with grade 2+ AEs was fatigue (30%) 

followed by nausea (29%) and dyspnea (24%). Confusion was not present in most patients.

Associations of the change from baseline in each PRO score per person to AE grade 2+ and 

3+ incidence is reported in Tables 4a and 4b, respectively. The mean decline in FACT-L 

total score was significantly larger (i.e., patient had worsening QOL) for patients 

experiencing any grade 2+ AE (P<0.01). Uniscale score decline was larger for those 

experiencing any grade 2+ AE (non-statistically significant P=0.07). Patients experiencing 

any grade 3+ AE experienced worse LCSS total scores (non-statistically significant P=0.09).

Patient AE incidence and PRO scores were compared using the CSD criteria for the 10 most 

prevalent symptoms (Table 5). Incidence rates of a CSD in PRO score were compared 

between patients having a grade 2+ AE and between patients having a grade 3+ AE. For 

example, clinicians recorded grade 2+ anorexia in 13% of the patients who completed the 

FACT-L “losing weight” question, but 43% of patients were categorized as having a CSD 

on the “losing weight” question score. There were 20 patients who had both a grade 2+ 

anorexia and a CSD in “losing weight” score leading to a 56% agreement in the two 

measures. The agreement percent includes both situations where the clinician rating and 

patient score agree (the grade 2+ AE with a CSD in PRO and no grade 2+ AE with no CSD 

in PRO). Similarly there was a 56% agreement in grade 3+ anorexia and “losing weight” 

score.

In addition to the FACT-L “losing weight” question, anorexia was measured by three other 

questions from three different assessments: the FACT-L item “good appetite”, the LCSS 

item “appetite”, and the SDS appetite question. Data for the FACT-L “good appetite” were 

similar to the “losing weight” item (data not shown). The highest agreement in patient-

reported and clinician-defined AEs was 73% for grade 2+ and SDS “appetite”. Dyspnea was 

specifically measured by four questions from two assessments: the FACT-L items for 

“shortness of breath” (data not shown as it is similar to “tightness in chest”), “tightness in 

chest”, and “ease of breathing” and the LCSS item “shortness of breath”. Data for FACT-L 

“shortness of breath” were similar to ‘tightness in chest” so data are not shown. Agreement 

rates ranged from 55% (grade 2+ and CSD in FACT-L “ease of breathing” and LCSS 

“shortness of breath”) to 64% (grade 3+ and CSD in FACT-L “tightness in chest”).

Fatigue was measured with three questions from three assessments: the FACT-L item 

“energy”, LCSS item “fatigue”, and SDS item “fatigue”. Agreement rates ranged from 47% 
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(grade 3+ and CSD in FACT-L “energy”) to 61% (grade 2+ and CSD in LCSS “fatigue”). 

Nausea also was measured with three questions: the FACT-L “nausea” and the SDS “nausea 

incidence” and “nausea severity”. Agreement rates ranged from 50% (grade 2+ and CSD in 

SDS “nausea severity”) to 73% (grade 3+ and CSD in SDS “nausea incidence”).

Confusion was measured using the FACT-L “clear thinking” question and the SDS 

“concentration” question. The agreement rate for the FACT-L “clear thinking” was 57% for 

both the grade 2+ and 3+. Similarly, the agreement rate for the SDS item “concentration” 

was 59% for both grade categories. Constipation and diarrhea were both assessed by the 

SDS “bowel” question. The agreement rates for constipation were 77% for grade 2+ and 

68% for grade 3+. The agreement rates for diarrhea were 59% for grade 2+ and 63% for 

grade 3+.

Pain was collected via the CTCAE using the symptoms: arthralgia, headache and pain. The 

FACT-L item “physical functioning” and SDS item “pain severity” assessed pain. 

Agreement rates for arthralgia were 41% for grade 2+ and 40% for grade 3+ in the FACT-L 

and 67% for grade 2+ and 57% for grade 3+ in the SDS. Agreement rates for headache were 

40% for grade 2+ and 40% for grade 3+ in the FACT-L and 62% for grade 2+ and 57% for 

grade 3+ in the SDS. Agreement rates for pain were 44% for grade 2+ and 42% for grade 3+ 

in the FACT-L and 52% for grade 2+ and 52% for grade 3+ in the SDS.

All AEs were compared to the Uniscale responses in the same fashion. The agreement in AE 

grade 2+ and QOL ranged from 45% to 52%. The agreement in AE grade 3+ and QOL 

ranged from 44% to 46%.

Correlations between PRO scores and maximum AE severity per week on study were 

uniformly low. Pearson correlation coefficients of −0.06 were observed for AE severity with 

the Uniscale, −0.03 for AE severity with the LCSS, 0.10 for AE severity with the FACT-L, 

−0.11 for AE severity with the SDS and −0.51 for AE severity with the FLIC.

Discussion

Combining data from three cooperative groups identified that significantly greater decreases 

in PRO scores were related to AE grade incidences for individuals who experienced grade 

2+ or grade 3+ AEs. In addition, similarly low correlations between PROs and AE grades 

were discovered, as has been found in past research (4,7). The low correlation may be a 

reflection of the minimal AE reporting required of the clinician when utilizing the CTC 

version 2.0 where clinicians are instructed not to report disease symptoms (47). But, these 

results support prior studies’ conclusions that there is an advantage of including the patient’s 

perspective on AE assessments, and this study’s findings are consistent with Basch et al. (1), 

demonstrating that the inclusion of both PROs and clinician-reported assessments are 

complementary and can more fully document the burden of toxicities and symptoms (1).

Results for agreement between PRO and clinician ratings were relatively consistent across 

all four PRO assessments (Uniscale, Fact-L, LCSS, and SDS). Agreement was typically 

between 40–60%, with a few results in the 70% range. Similarly, agreement across the 10 

symptoms was consistent. Hence, for a broad range of situations, we can expect the general 
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tenet to hold that PROs add substantial information to clinician ratings. This is somewhat 

surprising because the four tools and 10 symptoms represent different psychometric 

approaches and different clinical issues. However, there is evidence in the literature 

supporting this as described in the introduction (e.g., most recently Basch in 2013). While 

there may be specific situations where a PRO or a clinician rating has more relevance for 

clinical care, the evidence both in this study and others indicates that in the majority of 

situations (if not all), both PRO and clinician ratings should be included.

This study had some limitations. Most notably, there were missing data. Not all studies had 

AE evaluations at the same time as PRO assessments, and not all studies utilized the same 

PRO assessments nor evaluated them at the same time points. The SWOG studies, in 

particular, had only maximum toxicity grade reported, not cycle based. These limitations 

resulted in subsets of appropriate data being utilized for various analyses, rather than using 

the entire study population. We did have a heterogeneous population regarding treatment 

and treatment length, which impedes our ability to specifically describe a subpopulation.

As reported by Huschka (4), more research is needed regarding real-time feedback of 

clinically meaningful changes in patient-reported symptoms and a delineation of the clinical 

pathways that need to be followed to address these symptoms. Recently studies have been, 

or are being, conducted utilizing real-time collection of QOL data (48–52), providing data 

indicating benefit of electronic symptom monitoring by both the patient and clinician. 

Technology also has provided for the validation of the PRO-CTCAE (53). The creation of 

the PRO-CTCAE reflects both the need for incorporating the patient perspective and the 

means to do so. Our data provide examples of how PRO data add value to physician 

CTCAEs yet are complementary; for example, the increased worsening indicated in PRO 

scores could indicate the need for symptom interventions at an earlier time point. 

Outstanding questions remain, however, such as identifying optimal and efficient ways to 

efficiently synthesize information from patients and clinicians for real-time reporting and 

feedback.

This multi-institutional patient-level pooled analysis indicated a low correlation among PRO 

scores and related AEs. These results support our previous work and a priori hypothesis that 

physician-reported AEs and PROs do not measure all of the same aspects of the disease 

experience and are complementary, both providing information that is useful for cancer 

patient management.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 2

Patient Characteristics

RTOG
(N=151)

SWOG
(N=322)

NCCTG
(N=540)

Total
(N=1013)

Age

    Mean (SD) 62.7 (9.23) 65.6 (10.70) 65.3 (10.26) 65.0 (10.29)

    Median 63.0 67.0 66.0 66.0

Sex

    Female 54 (35.8%) 119 (37%) 206 (38.1%) 379 (37.4%)

    Male 97 (64.2%) 203 (63%) 334 (61.9%) 634 (62.6%)

Race

    Missing/Unknown/Other 4 (2.6%) 2 (0.6%) 19 (3.5%) 25 (2.5%)

    Asian 4 (2.6%) 3 (0.9%) 1 (0.2%) 8 (0.8%)

    Black 24 (15.9%) 46 (14.3%) 8 (1.5%) 78 (7.8%)

    Hispanic 4 (2.6%) 6 (1.9%) 9 (1.7%) 19 (1.9%)

    Native American 0 (0%) 0 (0%) 5 (0.9%) 5 (0.5%)

    White 115 (76.2%) 265 (82.3%) 498 (92.2%) 878 (86.7%)

RX

    Currently Receiving Chemotherapy 22 (14.6%) 322 (100%) 449 (83.1%) 793 (78.3%)

    Undergone Surgery 18 (11.9%) 0 (0%) 0 (0%) 18 (1.8%)

    Currently on RT 111 (73.5%) 0 (0%) 0 (0%) 111 (11%)

    Placebo 0 (0%) 0 (0%) 91 (16.9%) 91 (9%)

Follow-up Status

    Alive 24 (15.9%) 40 (12.4%) 36 (6.7%) 100 (9.9%)

    Dead 127 (84.1%) 282 (87.6%) 504 (93.3%) 913 (90.1%)

Baseline Uniscale

    N 4 301 465 770

    Mean (SD) 32.5 (23.6) 51.7 (35.0) 72.6 (22.2) 64.2 (29.8)

Baseline FACT-L Total Score

    N 191 156 347

    Mean (SD) 65.3 (13.5) 78.7 (11.8) 71.3 (14.4)

Baseline FLIC Total Score

    N 16 16

    Mean (SD) 70.5 (14.8) 70.5 (14.8)

Baseline LCSS Score

    N 4 128 132

    Mean (SD) 93.3 (2.4) 68.2 (25.0) 69.0 (25.0)

Baseline SDS Average
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RTOG
(N=151)

SWOG
(N=322)

NCCTG
(N=540)

Total
(N=1013)

    N 53 53

    Mean (SD) 78.4 (12.5) 78.4 (12.5)
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Table 5

Incidence of Severe AE and Clinically Significant Differences (CSD) in the Related PRO Items

Toxicity Assessment

Anorexia FACT-L
Losing weight

LCSS
Appetite

SDS Appetite

Number evaluable* 324 106 22

AE Grade 2+ 13% 8% 41%

AE Grade 3+ 3% 1% 5%

CSD in QOL 43% 43% 50%

AE 2+ and CSD in QOL 6% 5% 32%

% Agreement AE 2+ and QOL 56% 59% 73%

AE 3+ and CSD in QOL 1% 0% 5%

% Agreement AE 3+ and QOL 56% 57% 55%

Dyspnea FACT-L
Tightness in chest

FACT-L
Ease of Breathing

LCSS
Shortness of

breath

Number evaluable* 322 321 105

AE Grade 2+ 31% 31% 40%

AE Grade 3+ 12% 13% 17%

CSD in QOL 35% 43% 45%

AE 2+ and CSD in QOL 14% 15% 20%

% Agreement AE 2+ and QOL 62% 55% 55%

AE 3+ and CSD in QOL 6% 6% 11%

% Agreement AE 3+ and QOL 64% 56% 59%

Fatigue FACT-L
Have energy

LCSS
Fatigue

SDS
Fatigue

Number evaluable* 334 105 22

AE Grade 2+ 37% 58% 46%

AE Grade 3+ 11% 19% 18%

CSD in QOL 57% 57% 46%

AE 2+ and CSD in QOL 23% 38% 23%

% Agreement AE 2+ and QOL 53% 61% 55%

AE 3+ and CSD in QOL 8% 14% 9%

% Agreement AE 3+ and QOL 47% 52% 55%

Nausea FACT-L
Nausea

SDS
Nausea incidence

SDS
Nausea severity

Number evaluable* 333 22 14

AE Grade 2+ 25% 41% 43%

AE Grade 3+ 5% 9% 14%

CSD in QOL 47% 27% 21%

AE 2+ and CSD in QOL 16% 14% 7%
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Toxicity Assessment

% Agreement AE 2+ and QOL 60% 59% 50%

AE 3+ and CSD in QOL 3% 5% 0%

% Agreement AE 3+ and QOL 54% 73% 64%

Confusion FACT-L
Clear thinking

SDS
Concentration

Number evaluable* 328 22

AE Grade 2+ 1% 5%

AE Grade 3+ 1% 5%

CSD in QOL 44% 36%

AE 2+ and CSD in QOL 1% 0%

% Agreement AE 2+ and QOL 57% 59%

AE 3+ and CSD in QOL 1% 0%

% Agreement AE 3+ and QOL 57% 59%

Constipation SDS
Bowel

Number evaluable* 22

AE Grade 2+ 23%

AE Grade 3+ 5%

CSD in QOL 36%

AE 2+ and CSD in QOL 18%

% Agreement AE 2+ and QOL 77%

AE 3+ and CSD in QOL 5%

% Agreement AE 3+ and QOL 68%

Diarrhea SDS
Bowel

Number evaluable* 22

AE Grade 2+ 5%

AE Grade 3+ 0%

CSD in QOL 36%

AE 2+ and CSD in QOL 0%

% Agreement AE 2+ and QOL 59%

AE 3+ and CSD in QOL 0%

% Agreement AE 3+ and QOL 63%

Arthralgia FACT-L Physical
Functioning

SDS Pain Severity

Number evaluable* 376 21

AE Grade 2+ 2% 10%

AE Grade 3+ 0% 0

CSD in QOL 60% 43%

AE 2+ and CSD in QOL 2% 10%
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Toxicity Assessment

% Agreement AE 2+ and QOL 41% 67%

AE 3+ and CSD in QOL 0% 0

% Agreement AE 3+ and QOL 40% 57%

Headache FACT-L Physical
Functioning

SDS Pain Severity

Number evaluable* 376 21

AE Grade 2+ 2% 5%

AE Grade 3+ 0% 0

CSD in QOL 60% 43%

AE 2+ and CSD in QOL 1% 5%

% Agreement AE 2+ and QOL 40% 62%

AE 3+ and CSD in QOL 0 0

% Agreement AE 3+ and QOL 40% 57%

Pain FACT-L Physical
Functioning

SDS Pain Severity

Number evaluable* 376 21

AE Grade 2+ 13% 5%

AE Grade 3+ 5% 5%

CSD in QOL 60% 43%

AE 2+ and CSD in QOL 9% 0

% Agreement AE 2+ and QOL 44% 52%

AE 3+ and CSD in QOL 3% 0

% Agreement AE 3+ and QOL 42% 52%

*
Represents the number of patients that had an adverse event (grade specified) and completed a QOL assessment at baseline and at least once post-

baseline. Does not include patients with verified baseline AE of grade 2+.
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