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Summary

Background

The Common Terminology Criteria for Adverse Events (CTCAE) is the standard for provider-based
rating of adverse events in oncology, but its reliability for symptomatic adverse events is low. Patient-
reported outcome (PRO) data might improve the inter-rater reliability of CTCAE assessments. We
investigated whether providers' access to PRO data enhances the inter-rater reliability of CTCAE ratings
and the detection of symptomatic adverse events.

Methods

This multinational, open-label, randomised controlled trial was done in 11 hospitals in ten countries.
Adults (aged 218 years) with any cancer diagnosis receiving chemotherapy, immunotherapy, or
radiotherapy of curative or palliative intent were eligible. Patients were randomly assigned (1:1) to the
intervention group (in which providers saw patients' PRO data as they were doing CTCAE assessments)
or the control group (in which providers did not have access to PRO data) within each centre through
a minimisation algorithm and a weighted cutoff; no additional stratification factors were applied.
Patients completed the European Organisation for Research and Treatment of Cancer (EORTC) QLQ-
C30 and 16 additional items from the EORTC Item Library, covering 17 symptomatic adverse events.
Two independent providers (oncologists or trained nurses) did CTCAE ratings. The primary endpoint
was the inter-rater reliability of CTCAE ratings, expressed as intraclass correlation coefficients (ICCs),
for all patients with complete assessments. The trial was registered
at ClinicalTrials.gov (NCT04066868) and is now closed.

Findings

Between Feb 10, 2020, and Dec 6, 2024, a total of 1067 patients were enrolled (538 in the control
group and 529 in the intervention group), with full data from 512 patients in the control group and 501
in the intervention group included in the analysis. Median age was 59 years (IQR 46—68); 558 (55-1%)
of 1013 were female and 455 (44-9%) were male. Most had good functional status (403 [79%] of 512
had ECOG 0-1 in the control group and 371 [74%)] of 501 in the intervention group). The most common
cancer types were haematological (control group: 137 [27%)] of 512; intervention group: 131 [26%] of
501), breast (control group: 118 [23%)]; intervention group: 107 [21%]), and gastrointestinal (control
group: 98 [19%]; intervention group: 89 [18%]). Inter-rater reliability was significantly higher in the
intervention group for 13 of 17 symptomatic adverse events, with the largest differences for memory
impairment (ICC 0-176; p<0-0001), irritability (0-161; p<0-0001), concentration impairment (0-157;
p<0-0001), depression (0-126; p=0-0012), and anxiety (0-109; p=0-0018). There was no significant
difference for pain, rash, and peripheral sensory neuropathy and the reliability was significantly higher
in the control group than the intervention group for diarrhoea (ICC —0-066; p=0-013).

Interpretation

Availability of PRO data to providers for CTCAE rating improves the consistency of provider-based
symptomatic adverse event detection in patients with cancer. PRO data supports reliable assessment
of treatment-related toxicity, highlighting the value of integrating PRO data into clinical evaluations
within cancer trials.
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Research in context

Evidence before this study

To inform the development of the study protocol, we did a comprehensive literature search from
database inception to March 1, 2017, using PubMed and Web of Science databases. The full search
strategy included the following terms and their combinations: “neoplasms [MeSH Terms]” AND
(“adverse event*” OR “CTCAE”) AND (“inter-rater reliability” OR concordance OR agreement). The
search was restricted to full-length publications in English, yielding a total of 405 records. The search
showed that most studies focused on comparing patient-reported outcomes (PROs) with clinician
assessments, rather than evaluating the inter-rater reliability of CTCAE ratings in clinicians or the effect
of incorporating PRO data on this reliability. Notably, only one study specifically assessed clinician
agreement in adverse event reporting and found only moderate concordance between raters.
Moreover, evidence suggested that providers often underestimate symptom severity when compared
with patient-reported data, missing up to half of patient-reported symptomatic adverse events. The
search was updated on March 24, 2025, during analysis of the present trial. One identified study on
CTCAE inter-rater reliability reported substantial discordance among reviewers when retrospectively
identifying and grading radiation oncology toxicities from clinical chart notes.

Added value of this study

To the best of our knowledge, this is the first multinational, randomised controlled trial to evaluate
whether providing PRO data to providers improves the inter-rater reliability of CTCAE assessments for
symptomatic adverse events in patients with cancer. Our findings show that access to PRO data
significantly increased the consistency in CTCAE ratings, particularly for psychological and cognitive
symptoms.

Implications of all the available evidence

Integrating PRO data into provider-based adverse event rating improves the consistency of
symptomatic adverse event assessment in patients with cancer. This hybrid approach addresses long-
standing limitations in CTCAE-based toxicity reporting and provides a more accurate and patient-
centred reflection of treatment-related harm.
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Introduction

The Common Terminology Criteria for Adverse Events (CTCAE) is widely recognised in oncology for
assessing and reporting adverse events in clinical trials. As a provider-based ordinal rating system used
by clinicians or nurses, CTCAE classifies three main categories of adverse events based on their severity,
from mild to life-threatening to event-related death: laboratory-based events such as anaemia,
observable or measurable events such as hypertension, and symptomatic events such as pain.!
However, there is evidence of considerable discrepancies between clinician and patient reports,
particularly regarding symptomatic adverse events. Clinicians tend to underestimate the symptom
severity? and fail to record or capture half of patients' symptomatic adverse events.>** Collecting data
directly from patients with patient-reported outcome (PRO)®> measures has been reported to improve
the precision and reliability of symptomatic adverse event detection.® 7 8 PROs are increasingly
included in cancer clinical trials® to complement trial endpoints, inform clinical practice, and support
cost-effectiveness analyses and policy decisions. PROs can either reinforce primary clinical findings by
showing consistent improvements in symptoms and quality of life or reveal no benefit or even
worsening outcomes. This evidence enriches the understanding of treatment effects, deepens the
interpretation of clinical benefit, and facilitates more tailored, patient-focused care.’® The European
Organisation for Research and Treatment of Cancer (EORTC) core questionnaire QLQ-C30 is the most
widely used PRO measure in cancer clinical trials.® It forms the basis of a modular and flexible
measurement system that comprehensively captures both core quality of life domains and disease-
specific concerns. The EORTC Item Library enables the customisation of assessments by allowing users
to select specific items, thus enhancing the adaptability and precision of PRO data collection.!

Despite the central role of CTCAE in adverse event detection in oncology research, its inter-rater
reliability (ie, how consistently different raters assess the same event) remains only moderate. Studies
evaluating the consistency of CTCAE ratings in providers have reported intraclass correlation
coefficients (ICCs) ranging from 0-46 to 0-71° and unweighted Cohen's k coefficients ranging from 0-65
to 0-71.12 Several factors might contribute to the variability in ratings among raters. For example, the
CTCAE system conflates symptom severity with the extent of medical intervention required, leading to
a focus on safety that might not fully capture the patient's experience of toxicity, particularly for
symptomatic adverse events.'® Additionally, the rating criteria often rely on subjective descriptors such
as mild, moderate, or severe, without operational definitions, leaving considerable room for
interpretation by individual raters. This vagueness is compounded by differences in clinical context,
speciality, and experience, all of which can influence how a given symptom is graded. A multinational
study found that using a context-specific adverse event rating system with previous rater training
improved ICCs from 0:66 (general CTCAE) to 0-80 (context-specific adverse event rating system),
underscoring the potential for more structured approaches to enhance reliability.'

Thus, CTCAE and PROs offer complementary insights into adverse event reporting. Although the CTCAE
system is excellent at capturing and rating serious adverse events from a clinician's perspective and
ensuring critical safety information is systematically recorded, PROs empower patients to report their
symptoms directly.* Even though mild or moderate symptoms might not be fully recognised or
prioritised by clinicians, they can have a profound effect on a patient's daily functioning and quality of
life and might even threaten adherence to or continuation of treatment. Incorporating PRO data on
symptoms and toxicities into the CTCAE rating process could improve consistency between raters and
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improve the detection of adverse events, especially for low-grade toxicities that might not trigger
obvious clinical interventions, such as unplanned hospitalisations, but still substantially affect patients.

The aim of this trial was to assess the effect of making PRO data available to health-care providers on
the inter-rater reliability of CTCAE ratings and the detection of symptomatic adverse events. We
hypothesised that access to PRO data improves consistency in CTCAE ratings.

Methods

Study design and participants

In this multinational, open-label, randomised controlled trial, we recruited patients and providers from
hospitals in Austria, Croatia, Denmark, France, Germany, Italy, Japan, Jordan, and Russia (one hospital
each), and in India (two hospitals).

To be eligible for inclusion in the trial, patients needed to be aged 18 years or older; have any cancer
diagnosis (with no more than 20% from any single diagnostic group); be currently undergoing
treatment with chemotherapy, immunotherapy, or radiotherapy; be receiving care in an inpatient or
day clinic setting; be scoring 3 or higher on the initial screening question “On a scale from 0 to 10, to
what degree did you experience physical or emotional symptoms/problems during the last week?”;
have no history of psychiatric or mental health issues (as documented in medical records); and be able
to provide written informed consent. Patients were recruited through consecutive clinician-led
screening at participating wards. Collaborating clinicians reviewed medical records of patients under
their care to assess initial eligibility. Patients who met these criteria were approached in person,
provided with verbal and written information about the study, and invited to participate. Written
informed consent was obtained from all participants before enrolment.

Participating providers were requested to be either a medical, surgical, or radiation oncologist by
training or a specially trained nurse authorised to do CTCAE assessments in clinical trials, both with at
least 1-year experience in oncology. Providers did not receive any special training in CTCAE ratings,
interpreting PRO scores, or matching them to CTCAE grades. Participation of providers was voluntary;
however, no informed consent form was used for providers.

No patient or public involvement was undertaken in the design, conduct, or reporting of this study.
Data on race or ethnicity were not collected in accordance with European data protection regulations,
which typically do not mandate routine recording of these variables. Information on the patient's sex
was extracted from the medical records and recorded as a binary variable (male or female). The study
was approved by the Ethics Committee of the Medical University of Innsbruck (EK Nr1020/2019). In
accordance with local regulatory requirements, each patient-recruiting centre obtained ethical
approval from its respective institutional review board or ethics committee. The detailed trial protocol
has been reported elsewhere’® and is provided in the appendix. This trial was registered on
ClinicalTrials.gov (NCT04066868) and is now closed.

Randomisation and masking

Patients were randomly assigned to either the intervention group (in which providers saw patients'
PRO data as they were doing CTCAE assessments) or the control group (in which providers did not have
access to PRO data). The PRO assessment software implemented 1:1 randomisation with minimisation
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and a weighted cutoff to balance the control and intervention groups at each study centre. No
additional stratification factors were used.

Providers were not randomly assigned and were not masked in this trial. Providers were assigned to
patient CTCAE assessments in a non-randomised manner based on the decision of each participating
centre, following routine clinical practice, and independently of patient group assignment. At the time
of PRO assessment, patients were unaware of their group assignment.

Procedures

Patients autonomously completed PRO questionnaires (EORTC QLQ-C30 and additional items from the
EORTC Item Library) once during a day clinic or inpatient stay, using electronic devices provided by the
recruiting centre. PRO assessment was not tied to a specific treatment timepoint but was completed
during routine clinical visits at any treatment stage.

Two individual providers independently conducted standard medical encounters and completed
CTCAE ratings consecutively. In the intervention group, providers had immediate access to each
patient's PRO results displayed alongside the CTCAE domains within the electronic assessment system.
In the control group, providers completed CTCAE ratings electronically but without access to PRO data.
The appendix (p 21) presents an overview of the electronic display as shown to the providers assessing
patients assigned to the intervention and control groups. To aid providers in interpreting PRO data in
the intervention group, clinically meaningful symptom thresholds were applied. Published cutoffs were
used for the EORTC QLQ-C30 symptom items,*® and ad-hoc thresholds for adverse events assessed
with EORTC Item Library items were defined based on expert consensus, considering the specific item
content and response options. Red bars indicated scores exceeding these thresholds (an example of
the display seen by providers is shown in the appendix p 21). In addition, providers could access the
individual PRO questions and responses.

No instructions were provided regarding the timing of CTCAE ratings, which could be during or after
the patient—provider encounter. All data (the PRO assessment and CTCAE ratings from both providers)
were collected on the same day.

Electronic completion of PRO questionnaires, data collection, and case report forms were managed via
the Computer-Based Health Evaluation System.'” Paper questionnaires, if used, were entered into the
system immediately to allow electronic display by an on-site study or research assistant who was not
involved in medical encounters or CTCAE ratings. The software prevented duplicate ratings by the
same provider by allowing only one CTCAE rating per patient from each provider's personalised,
individual account. Account sharing was not permitted. The software also ensured that both required
ratings for each patient were submitted on the same day.

The only criterion for trial dropout (either patients or providers) was the participant's wish to do so.
Withdrawal was possible at any time and did not result in any negative consequences for the former
participant. Due to the single-day assessment design, no follow-up was applicable. Assigning providers
to patient CTCAE assessments was not based on a predefined rule but was the responsibility of each
centre.

Patients answered 46 items in total, combining the EORTC QLQ-C30*® with 16 specific items from the
EORTC Item Library, to assess 17 symptomatic adverse events as defined by the CTCAE version 5.0
(appendix pp 22-23). The following symptomatic adverse events were covered with the EORTC QLQ-
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C30: anxiety, depression, irritability, concentration impairment, memory impairment, fatigue, pain,
dyspnoea, nausea, vomiting, insomnia, anorexia, diarrhoea, and constipation. For anxiety, pain, and
fatigue, the EORTC QLQ-C30 includes multiple items. For the remaining adverse events, for which only
a single item was available (ie, depression, concentration impairment, memory impairment, dyspnoea,
insomnia, nausea, vomiting, anorexia, diarrhoea, and constipation), an additional item was selected
from the EORTC Item Library to enhance measurement precision. For irritability, only one item was
used because it was the only available. To capture adverse events particularly relevant to
immunotherapy, additional items from the EORTC Item Library were used to assess peripheral sensory
neuropathy (three items), pruritus (two items), and rash (one item, the only available).

The electronic form included an information box showing the exact definitions for each CTCAE grade
as given in the CTCAE version 5.0 (depending on the respective domain, a rating from grade | to Ill or
IV was possible; appendix pp 24-25). An additional category of below grade | allowed the provider to
report that some problem was not present or not qualifying for grade | or above.

Protocol deviations included expansion of the inclusion criteria to patients receiving radiotherapy in
May 4, 2023, due to recruitment challenges, and exceeding the prespecified cap of 20% or less per
diagnostic group for haematological and breast cancer diagnoses; distributions were similar between
study groups.

Outcomes

The primary endpoint was the inter-rater reliability of CTCAE ratings completed by providers for 17
different adverse events in patients with cancer with various diagnoses, expressed as intraclass
correlation coefficients (ICCs) for all patients with complete assessments. Secondary endpoints were
the differences in the frequency of identified adverse events (of any grade, based on absolute
agreement between providers—ie, assignment of the same CTCAE grade to a given adverse event);
differences in inter-rater reliability across the different types of adverse events between the
intervention and control groups; and the influence of providers' characteristics on the reliability of
CTCAE ratings. Results for the influence of providers' characteristics will be reported separately.

Statistical analysis

Due to the scarcity of established literature or guidelines for defining a meaningful difference in ICCs,
the sample size was determined based on expert consensus on the effect size, Cohen's g, for
differences between correlation coefficients. Based on power analysis, a sample size of 1024 patients
(512 per group) was considered sufficient to detect differences in ICCs with an effect size of g 0-:174
(a=0-05, B=0-20, two-sided). This effect size corresponds to reliability differences such as 0-20 versus
0-36, 0-40 versus 0-54, or 0-60 versus 0-70. Compared with previous studies,® %1 the planned sample
size was much larger, which improves the robustness and generalisability of results.

The primary and secondary outcomes were analysed based on the per protocol population, defined as
all randomised patients with complete PRO and CTCAE data. Patient datasets with incomplete or
missing data were considered not assessable and excluded from these analyses.

Regarding the primary endpoint, the inter-rater reliability of CTCAE ratings was analysed for each
domain separately with ICCs. A one-way random-effects model was applied since not all patients were
assessed by the same provider dyad, with ICC estimates and their 95% Cls derived from a mean-rating
(k=2), absolute-agreement approach. Cicchetti®® classifies ICCs as less than 0-40 as poor, 0-40—-0-59 as
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'20 c|assification. There

fair, 0-60—0-74 as good, and more than 0-75 as excellent, which aligns with Fleiss
were no interim analyses or stopping guidelines specified. A method for comparing correlations from
independent samples was used to compare ICCs between the intervention and control groups.?! ICCs
were Fisher Z-transformed, and group differences were tested using a one-sided Z test with standard
errors adjusted for sample size, following Eid and colleagues.?? One-sided testing was used because
the a priori hypothesis specified a directional effect, with higher inter-rater reliability expected in the

intervention group.

For the analysis of secondary trial endpoints, ICCs were compared across different adverse events to
assess variations in the reliability of CTCAE ratings for various types of adverse events (eg, those
differing in observability). Frequencies of absolute agreement in ratings, alongside deviations of one
or two CTCAE grades, were examined between groups, with Fisher's exact test. We used Pearson's x2
test (with Bonferroni correction used as a post-hoc adjustment for multiple comparisons) to assess
differences in the distribution of CTCAE grades in pairs that achieved absolute agreement between
study groups. We used a threshold of p<0-05 to determine statistical significance throughout all
analyses. All analyses were done with SPSS Statistics (version 29.0.0.0).

Role of the funding source

The funder reviewed and commented on the study design before the funding decision and on the
manuscript before submission. The funder had no role in data collection, data analysis, or data
interpretation.

Results

Between Feb 10, 2020, and Dec 6, 2024, 1067 patients (538 assigned to the control group and 529 to
the intervention group) were enrolled in the study across ten countries. Data from 26 patients in the
control group and 28 patients in the intervention group were excluded from analysis due to incomplete
CTCAE assessments (ie, less than two complete CTCAE rating sets per patient). Consequently, data
from 512 patients in the control group and 501 patients in the intervention group were included in the
final analysis (figure). Patient characteristics are summarised in table 1 and further stratified by sex in
the appendix (pp 26—27). Details on providers and recruiting centres are given in appendix (pp 28-29).
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1082 patients assessed for eligibility

L 15 excluded

15 declined to participate

v

1067 enrolled and randomly assigned

-

-

538 assigned to control group

529 assigned to intervention group

26 had incomplete CTCAE
assessments

assessment

28 had a violation of same-day data

512 had full data assessment completed

501 had full data assessment completed

v

v

512 included in analysis

501 included in analysis

Figure. Trial profile

Table 1. Patient characteristics

Control group (n=512)

Intervention group (n=501)

Age, years
Median (IQR)
Sex

Female

Male
Treatment*
Chemotherapy
Immunotherapy
Radiotherapy
Treatment intention
Curative
Palliative
Missing

Any current medication

59 (47-69)

281 (55%)
231 (45%)

400 (78%)
113 (22%)
61 (12%)

299 (58%)
200 (39%)
13 (3%)

59 (45-68)

277 (55%)
224 (45%)

404 (81%)
118 (24%)
60 (12%)

301 (60%)
192 (38%)
8 (2%)
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Yes

Comorbidities

Yes

Cancer site
Haematological
Breast
Gastrointestinal
Sarcoma (bone or soft tissue)
Gastro-oesophageal
Lung
Gynaecological
Laryngeal and pharyngeal
Prostate

Bladder

NET

Renal

Brain

Other

UICC stage at diagnosis
Stage |

Stage ll

Stage Il

Stage IV

Other

Missing

ECOG

0

1

2

3

4

Missing

Recruiting country

India

Control group (n=512)
393 (77%)

276 (54%)

137 (27%)
118 (23%)
98 (19%)
36 (7%)
36 (7%)
26 (5%)
12 (2%)

5 (1%)

12 (2%)

4 (1%)

5 (1%)

10 (2%)

5 (1%)

8 (2%)

14 (3%)
86 (17%)
98 (19%)
153 (30%)
93 (18%)
68 (13%)

83 (16%)
320 (62%)
72 (14%)
20 (4%)

3 (1%)

14 (3%)

103 (20%)

Intervention group (n=501)

387 (77%)

290 (58%)

131 (26%)
107 (21%)
89 (18%)
35 (7%)
27 (5%)
36 (7%)
17 (3%)
13 (3%)

5 (1%)

11 (2%)
10 (2%)

4 (1%)

5 (1%)

11 (2%)

19 (3%)
84 (17%)
83 (17%)
160 (32%)
89 (18%)
66 (13%)

71 (14%)
300 (60%)
84 (17%)
22 (4%)

2 (<1%)
22 (4%)

97 (19%)
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Control group (n=512) Intervention group (n=501)

Russia 103 (20%) 97 (19%)
Jordan 99 (19%) 101 (20%)
Germany 64 (13%) 65 (13%)
Croatia 54 (11%) 54 (11%)
Japan 51 (10%) 50 (10%)
Italy 24 (5%) 26 (5%)
France 7 (1%) 4 (1%)
Denmark 3 (1%) 5(1%)
Austria 4 (1%) 2 (<1%)

Data are n (%), unless otherwise specified. ECOG=Eastern Cooperative Oncology Group.
NET=neuroendocrine tumour. UICC=Union for International Cancer Control. *Multiple answers possible.

The median age of the participants was 59 years (IQR of the overall group 46—68; of the control group
47-69, of the intervention group 45-68; table 1). 558 (55-1%) of 1013 participants were female and
455 (44-9%) were male. In terms of treatment modalities, chemotherapy was the most common
approach (multiple answers were possible), received by 400 (78%) of 512 patients in the control group
and 404 (81%) of 501 patients in the intervention group (table 1). The treatment intention was
primarily curative, with 299 (58%) of 512 patients in the control group and 301 (60%) of 501 in the
intervention group receiving treatment aimed at curing their disease; 200 (39%)patients in the control
group and 192 (38%) in the intervention group received palliative care. Treatment intention data were
missing for 13 (3%) of 512 patients in the control group and 8 (2%) of 501 in the intervention group. In
addition, 393 (77%) of 512 patients in the control group and 387 (77%) of 501 patients in the
intervention group were currently taking any kind of medication, and 276 (54%) of 512 in the control
group and 290 (58%) of 501 in the intervention group had comorbidities. Cancer types were diverse,
with haematological, breast, and gastrointestinal cancers being the most common (table 1). Most
patients were diagnosed at advanced stages, with stage IV being the most frequent: 153 (30%) of 512
patients in the control group and 160 (32%) of 501 patients in the intervention group, followed by
stage Ill and stage Il (table 1). Data on tumour stage were unavailable for 68 (13%) of 512 patients in
the control group and 66 (13%) of 501 in the intervention group. The Eastern Cooperative Oncology
Group performance status distribution was similar between groups, with most patients having scores
of 0 or 1 (table 1), indicating good functional status. Eastern Cooperative Oncology Group performance
status data were unavailable for 14 (3%) of 512 patients in the control group and 22 (4%) of 501 in the
intervention group.

To report the inter-rater reliability in providers, full details of provider concordance including 95% Cls
are shown for all 17 adverse events assessed in table 2. Overall, the ICCs between providers in both
groups can be classified as at least fair (ie, 20-40). In the control group, the lowest ICC was for memory
impairment (0-465 [95% Cl 0-394—0-530], fair) and the highest for pain (0-801 [0-768—0-830], excellent).
In the intervention group, the lowest ICC was 0:632 (95% Cl 0-576—0:682; good) for fatigue, and the
highest ICC was excellent for both pain (0-796 [95% Cl 0-762—0-826]) and peripheral sensory
neuropathy (0-796 [0-761-0-826]). The difference in ICCs between the control and intervention groups
reached statistical significance for 14 of the 17 symptomatic adverse events assessed. For 13 of these,
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the hypothesised direction was observed, meaning that the ICCs were significantly higher in the

intervention group, indicating a higher inter-rater reliability than in the control group. For diarrhoea,

there was an unexpected result indicating better inter-rater agreement in the control group (ICC 0-758
[95% CI 0-719-0-793] vs 0:692 [0-643—0-735]; difference —0-066 [p=0:013]). The difference in ICCs
between groups reaching statistical significance and following the hypothesised direction (indicating

higher ICCs for the intervention group) ranged from 0-046 for nausea to 0-176 for memory impairment

(table 2).

Table 2. Intraclass correlation between providers for the control and intervention groups for all 17

adverse events assessed

Memory
impairment

Concentration
impairment

Irritability
Depression
Anxiety
Fatigue
Dyspnoea
Insomnia
Anorexia
Pain
Nausea
Vomiting
Constipation
Diarrhoea
Pruritus

Rash

Control (N=512)

ICC (95% Cl)

0-465 (0-394-0-530)

0-479 (0-410-0-543)

0-550 (0-487-0-608)
0-519 (0-453-0-579)
0-581 (0-521-0-636)
0-596 (0-537-0-649)
0-633 (0-578-0-682)
0-610 (0-552-0-662)
0-660 (0-608—0-706)
0-801 (0-768-0-830)
0-742 (0-700-0-778)
0-638 (0-583-0-686)
0-699 (0-652-0-741)
0-758 (0-719-0-793)
0-688 (0-639-0-731)
0-677 (0-627-0-721)

Peripheral Sensory  0-782 (0-746-0-815)

Neuropathy

ICC
classification

Fair*

Fair*

Fair*
Fair*
Fair*
Fair
Good*
Good
Good
Excellent
Good
Good*
Good*
Excellent
Good*
Good

Good

Intervention (N=501)

ICC (95% Cl)

0-641 (0-586-0-690)

0-636 (0-581-0-685)

0-711 (0-665-0-752)
0-645 (0-591-0-734)
0-690 (0-641-0-733)
0-632 (0-576-0-682)
0-763 (0-724-0-798)
0-697 (0-649-0-739)
0-746 (0-704-0-782)
0-796 (0-762-0-826)
0-788 (0-753-0-819)
0-769 (0-730-0-802)
0-793 (0-758-0-824)
0-692 (0-643-0-735)
0-775 (0-737-0-845)
0-730 (0-686-0-768)
0-796 (0-761-0-826)

ICC
classification

Good*

Good*

Good*
Good*
Good*
Good
Excellent*
Good
Good
Excellent
Excellent
Excellent*
Excellent*
Good
Excellent*
Good

Excellent

Difference p value
in ICC

0-176 <0-0001
0-157 <0-0001
0-161 <0-0001
0-126 0-0012
0-109 0-0018
0-036 0-18
0-130 <0-0001
0-087 0-0078
0-086 0-0033
-0-005 0-41
0-046 0-039
0-131 <0-0001
0-094 <0-0001
-0-066 0-013
0-087 0-0014
0-054 0-045
0-013 0-29

ICC classification:2° <0-40 is poor, 0-40-0-59 is fair, 0-60—0-74 is good, and >0-75 is excellent. ICC=intraclass correlation
coefficient. *No overlap of 95% Cls of the control and intervention groups.
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For most symptoms, the control and intervention groups did not differ concerning the
absolute numbers of perfect agreement in their CTCAE rating assignment (irrespective of the
assigned grade; table 3). However, statistically significant differences in the total number of
same-grade ratings were observed for anxiety and concentration impairment (p=0-011 for
both). Providers agreed in 308 (60%) of 512 patients in the control group and 340 (68%) of
501 in the intervention group for anxiety and 352 (69%) patients in the control group versus
381 (76%) in intervention group for concentration impairment, corresponding to an absolute
difference of 32 same-grade ratings for anxiety and 29 for concentration impairment. For the
remaining symptomatic adverse events, differences in same-grade ratings did not reach
statistical significance (table 3).

Table 3. Absolute numbers on absolute agreement across grades, ratings with one grade deviation and

ratings with two or more grades deviation for the control and intervention groups

Control (n=512) Intervention (n=501) Differencein p
same grade value*
rating
(intervention
— control)*,
n
Same One grade Two or Same Onegrade Twoor
grade deviation more grade deviation more
rating grades rating grades
deviation deviation
Memory 368 (72%) 120 (23%) 24 (5%) 365 (73%) 123 (25%) 13 (3%) -3 0-78
impairment
Concentration 352 (69%) 131 (26%) 29 (6%) 381 (76%) 103 (21%) 17 (3%) 29 0-011
impairment
Irritability 330 (64%) 147 (29%) 35 (7%) 335 (67%) 143 (29%) 23 (5%) 5 0-43
Depression 318 (62%) 162 (32%) 32 (6%) 327 (65%) 149 (30%) 25 (5%) 9 0-30
Anxiety 308 (60%) 166 (32%) 38 (7%) 340 (68%) 136 (27%) 25 (5%) 32 0-011
Fatigue 309 (60%) 177 (35%) 26 (5%) 328 (65%) 149 (30%) 24 (5%) 19 0-10
Dyspnoea 381 (74%) 100 (20%) 31 (6%) 380 (76%) 103 (21%) 18 (4%) -1 0-61
Insomnia 333 (65%) 154 (30%) 25 (5%) 334 (67%) 144 (29%) 23 (5%) 1 0-60
Anorexia 358 (70%) 130 (25%) 24 (5%) 356 (71%) 126 (25%) 19 (4%) -2 0-73
Pain 355 (69%) 131 (26%) 26 (5%) 340 (68%) 144 (29%) 17 (3%) -15 0-64
Nausea 403 (79%) 98 (19%) 11 (2%) 404 (81%) 86 (17%) 11 (2%) 1 0-48
Vomiting 453 (88%) 51 (10%) 8 (2%) 444 (89%) 53 (11%) 4 (1%) -9 1-0
Constipation 405 (79%) 83 (16%) 24 (5%) 386 (77%) 100 (20%) 15 (3%) -19 0-45
Diarrhoea 431 (84%) 64 (13%) 17 (3%) 427 (85%) 61 (12%) 13 (3%) -4 0-66
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Control (n=512) Intervention (n=501) Differencein p
same grade value*

rating
(intervention
— control)*,
n
Same One grade Two or Same Onegrade Twoor
grade deviation more grade deviation more
rating grades rating grades
deviation deviation
Pruritus 433 (85%) 66 (13%) 13 (3%) 420 (84%) 75 (15%) 6 (1%) -13 0-77
Rash 441 (86%) 60 (12%) 11 (2%) 442 (88%) 47 (9%) 12 (2%) 1 0-35
Peripheral 361 (71%) 130 (25%) 21 (4%) 367 (73%) 123 (25%) 11 (2%) 6 0-36
Sensory
Neuropathy

Data are n (%), unless otherwise specified. * Fisher's Exact test (groups: same grade rating vs different ratings, with one
grade deviation and two or more grades deviation combined). Percentages are based on the total number of patients in
each group. * Positive values indicate higher agreement in the intervention group, whereas negative values indicate
higher agreement in the control group.

Table 4 presents the detailed frequencies of absolute agreement for each symptomatic
adverse event, stratified by study group and individual assignable grade. Although below
grade 1 was consistently the most frequent category across all symptoms in both groups,
statistically significant differences in the distribution of same-grade ratings between the
control and intervention groups were observed for anxiety (p=0:0067), depression (p<0-0001),
concentration impairment (p=0-0018), memory impairment (p<0-0001), dyspnoea (p<0-0001),
insomnia (p<0-0001), nausea (p=0-045), anorexia (p=0-038), and peripheral sensory
neuropathy (p=0-0030). For these symptoms, post-hoc Bonferroni-adjusted comparisons
revealed that providers in the intervention group were more likely to assign higher identical
grades (eg, grade 1 or 2), particularly for psychological and cognitive symptoms such as
anxiety, depression, concentration impairment, and memory impairment. In contrast, for
other symptoms, such as pain, fatigue, vomiting, rash, and pruritus, no significant between-
group differences were observed, suggesting similar rating patterns across these adverse
events and study groups (appendix pp 30-35).
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Table 4. Frequencies of absolute agreement according to the individual grade

Control (n=512) Intervention (n=501) p value*

Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade

<1 1 2 3 4 <1 1 2 3 4

Memory 282 78 8(2%) O . 230 114 18 3(1%) .. <0-0001

impairment (55%) (15%) (46%) (23%) (4%)

Concentration 258 79 15 0 . 241 110 28 2 . 0-0018

impairment (50%) (15%) (3%) (48%) (22%) (6%) (<1%)

Irritability 188 91 47 4(1%) .. 188 82 56 9(2%) .. 0-44
(37%) (18%) (9%) (38%) (16%) (11%)

Depression 223 67 25 3(1%) O 177 98 49 1 2 <0-0001
(44%) (13%) (5%) (35%) (20%) (10%) (<1%) (<1%)

Anxiety 142 105 49 11 1 125 124 80 11 0 0-0067
(28%) (21%) (10%) (2%) (<1%) (25%) (25%) (16%) (2%)

Fatigue 37 112 137 23 .. 26 120 151 31 .. 0-18
(7%) (22%) (27%) (4%) (5%) (24%) (30%) (6%)

Dyspnoea 288 62 25 6(1%) O 230 101 38 10 1 <0-0001
(56%) (12%) (5%) (46%) (20%) (8%) (2%) (<1%)

Insomnia 196 83 50 4(1%) .. 142 105 79 8(2%) .. <0-0001
(38%) (16%) (10%) (28%) (21%) (16%)

Anorexia 245 74 33 6(1%) O 208 84 58 5(1%) 1 0-038
(48%) (14%) (6%) (42%) (17%) (12%) (<1%)

Pain 126 82 82 65 .. 119 70 97 54 .. 0-50
(25%) (16%) (16%) (13%) (24%) (14%) (19%) (11%)

Nausea 299 75 26 3(1%) .. 276 75 49 6(1%) .. 0-045
(58%) (15%) (5%) (55%) (15%) (10%)

Vomiting 411 30 12 . . 396 32 16 .. .. 0-84
(80%) (6%) (2%) (79%) (6%) (3%)

Constipation 307 61 25 12 0 267 65 35 17 2 0-18
(60%) (12%) (5%) (2%) (53%) (13%) (7%) (3%) (<1%)

Diarrhoea 373 40 11 5(1%) 2 359 45 22 1 0 0-11
(73%) (8%) (2%) (<1%) (72%) (9%) (4%) (<1%)

Pruritus 371 46 14 2 . 340 53 21 6(1%) .. 0-27
(72%)  (9%) (3%) (<1%) (68%) (11%) (4%)

Rash 383 41 12 5(1%) .. 380 43 17 2 . 0-53
(75%) (8%) (2%) (76%)  (9%) (3%) (<1%)

Peripheral 204 82 42 24 9(2%) 170 123 55 15 4 (1%) 0-0030

Sensory (40%) (16%) (8%) (5%) (34%) (25%) (11%) (3%)

Neuropathy

Data are n (%), unless otherwise specified. Frequencies and percentages of absolute agreement between providers,
stratified by individual CTCAE grade. Percentages are based on the total number of patients in each group. * Chi-
square test with Bonferroni-adjusted post-hoc comparisons (appendix pp 30-35).
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Discussion

This multinational, open-label, randomised controlled trial found that making PRO data available to
clinicians during CTCAE rating significantly improved the inter-rater reliability and sensitivity of
symptomatic adverse event detection in a diverse cancer population. The findings align with the initial
hypothesis that combining PRO data with clinical expertise would enhance the consistency and
accuracy of adverse event reporting, particularly for symptoms that are inherently difficult to quantify
through clinical observation alone.

Analysis of ICCs between providers revealed consistently higher agreement across symptoms in the
intervention group. Psychological and cognitive symptoms, such as anxiety, depression, irritability, and
concentration and memory impairments, showed statistically significant ICC differences, with the
largest differences in memory impairment, irritability and concentration impairment. The higher
frequency of absolute agreement on grade 1 and grade 2 for a range of symptomatic adverse events
in the intervention group suggests that supplementing the CTCAE rating process with PRO data
enhanced the sensitivity of toxicity monitoring. However, not all symptoms favoured the intervention
group. There were non-significant differences in ICCs between groups for fatigue, pain, and peripheral
sensory neuropathy. Notably, fatigue had substantially lower ICCs in both groups than peripheral
sensory neuropathy and pain, likely reflecting that these symptoms are more routinely assessed,
leading to greater provider familiarity than for fatigue. Diarrhoea showed a significant difference in ICC
favouring the control group, likely due to the relatively objective CTCAE rating (eg, stool frequency and
need for medical intervention). The addition of PRO data in the intervention group might have
introduced interpretive variability, and providers might have diverged in how they integrated the PRO-
based information.

Existing literature reports moderate inter-rater reliability for CTCAE ratings, with ICCs between 0-46
and 0-71,% 12 which is similar to the control group in this study, with individual symptomatic adverse
event ICCs ranging from 0-465 to 0-801. Notably, this group already showed good or excellent
agreement (ICCs >0-6) in 11 of 17 domains. When interpreting the difference in ICC between the two
trial groups, it is important to note that the ICC operates on a non-linear metric. Therefore, the
practical significance of a difference varies across the scale. For example, a difference of 0-1 represents
a more substantial difference when it occurs between 0-7 and 0-8 than between 0-4 and 0-5. Therefore,
since many of the ICCs in our study were already relatively high, the numerical difference observed
might appear less pronounced than it would in a typical real-world setting, in which higher effects
might be noted.

Our findings support the hypothesis that integrating patients' self-reports into routine toxicity
assessment can address known limitations of clinician-based adverse event reporting, particularly for
those adverse events without clear clinical indicators and thus open to interpretation. Given the
observed patterns of larger ICC differences in psychological and cognitive adverse events, integrating
PROs as a structured, patient-centred data source could be useful for capturing these adverse events
for which patient self-report is essential for accurate assessment. The observed increase in adverse
event detection rates (rating of grade 1 or grade 2 instead of below grade 1) in the intervention group
also suggests that PROs could encourage clinicians to recognise and record low-grade toxicities, more
accurately reflecting patients' symptom burden. Although not life-threatening, such low-grade
toxicities can substantially affect quality of life and treatment adherence.
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Although our study focused on integrating PRO data from the EORTC QLQ-C30 and the EORTC Item
Library to improve CTCAE inter-rater reliability, the PRO version of CTCAE, PRO-CTCAE, is a reliable and
validated patient-centred tool designed to capture patients' direct reports of symptomatic adverse
events in cancer clinical trials.? It represents an important complementary system that could be
considered in future research and trial designs to further optimise symptom monitoring and safety
evaluation.

Protocol deviations included expanding the inclusion criteria from chemotherapy and immunotherapy
to radiotherapy due to recruitment challenges. This modification was deemed appropriate, as the
specific treatment modality was less important to the study's objectives than the presence of
treatment-related symptoms. The primary focus remained on providers giving CTCAE ratings on
patients experiencing symptoms, regardless of treatment type. Another deviation concerned the
sample composition: the initial rule that no diagnosis group should exceed 20% of the sample was not
met for haematological cancers (27% in the control group and 26% in the intervention group) and
breast cancer (23% in the control group and 21% in the intervention group). However, the similar
distribution between groups somewhat mitigates potential bias.

A notable strength of this study is the inclusion of 17 distinct adverse events, using the most often used
PRO measure in cancer clinical trials,® and covering a broad range of physiological, psychological and
cognitive aspects. Its pragmatic, multicentre design included a broad spectrum of cancer diagnoses
and treatment modalities, thereby enhancing the generalisability of our findings. Furthermore, the
focus on CTCAE inter-rater reliability highlights an important yet frequently overlooked aspect of
adverse event reporting that directly affects the interpretability and comparability of trial results.
Despite challenges with recruitment, the targeted sample size was achieved, depicting a wide
geographical representation. Rigorous randomisation procedures ensured well balanced patient
characteristics across groups.

Some limitations should be acknowledged. First, there was a potential contamination effect, as
providers assessed both intervention and control group patients. This design could have led to cross-
group influence, potentially altering ratings in the control group as well. Additionally, the Hawthorne
effect, which describes behavioural changes that occur when participants or investigators are aware
they are being observed, could have led to clinicians paying more attention to discussing and
documenting symptoms than they would in typical routine care. Second, consistency within rater
dyads (eg, when only a few providers participated at a centre, resulting in little variation in dyad
composition) could have facilitated informal discussion or alignment of ratings. Although providers
were instructed to do their CTCAE ratings independently and to refrain from discussing them with
other providers, adherence to these instructions cannot be definitively verified. Third, a high
proportion of CTCAE ratings for which there was perfect agreement in providers were below grade 1
for many adverse events in both groups. This leads to a floor effect that elevates measures of provider
agreement and consequently reduces the statistical power to detect differences for moderate or
severe toxicities. Collectively, these factors could have diluted the observed intervention effect,
meaning that the presented data interpretation can be considered rather conservative and that the
true effect could be more pronounced than reported. Hence, the benefit of sharing PRO data with
providers could be even greater in non-study settings, where observer awareness might be less
accentuated. Fourth, although the study included providers with at least a year of oncology experience,
no specific CTCAE training was mandated. Although this reflects real-world practices, it potentially
contributes to variability in ratings. Fifth, despite our sample being geographically diverse, the
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predominant single-centre-per-country approach could limit the generalisability of the findings to
different health-care settings. Moreover, some common cancers and treatment modalities were
under-represented in our sample, which could affect the applicability of the results to those specific
populations.

Future research should explore the implementation of PRO-informed adverse event rating, also in
longitudinal assessment settings, its effect on toxicity profiles, and its usefulness in different cancer
types and treatment modalities.
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Introduction

1.1 Common Toxicity Terminology for Adverse Events (CTCAE) and patient-
reported outcomes (PRO) in oncology

In oncology, detection and tracking of adverse events (AES) are a top priority in both clinical trials
and routine care. AEs are defined as “any unfavourable and unintended sign (including an abnormal
laboratory finding), symptom, or disease temporally associated with the use of a medical treatment
or procedure that may or may not be considered related to the medical treatment or procedure.” [1].
The classification of AEs maostly relies on the Common Toxicity Terminology for Adverse Events
(CTCAE) developed by the US-American National Institutes of Health and the National Cancer
Institute [1], grading their severity from mild to life-threatening and event-related death. It has to be
noted that the development of the CTCAE criteria was based on expert panels, but did not follow a
formal validation procedure [2]. A PubMed search in May 2017 resulted in only two studies
investigating reliability of CTCAE ratings and reporting similar findings of only moderate rater
agreement [3, 4].

As “a measurement of any aspect of a patient's health status that comes directly from the patient”
[5] without being interpreted or altered by anyone else, patient-reported outcomes (PRO) represent
the patient’s perspective regarding his/her health status. In the last decades, the awareness of the
importance to complement the traditional physician-rated assessment of the patient’s health status
by PRO triggered the development of valid and reliable instruments to assess QOL of cancer patients
[6]. The EORTC QLQ-C30 by the European Organization for Research and Treatment of Cancer
(EORTC) Quality of Life Group [7] was originally developed for use in clinical trials, covers physical

and psychosocial aspects and is one of the most widely used instruments in Europe.

1.2 Rationale to complement CTCAE ratings

When comparing AE ratings from patients with those from physicians, several studies found
substantial discrepancies. For non-observable symptoms such as fatigue or dyspnoea, concordance
of patient and physician ratings was worse than for observable symptoms such as vomiting and
diarrhoea [8] and patients rated symptoms like fatigue, dyspnoea or proctitis more frequently and
more severely than physicians did [8-10]. Clinician ratings also lack sensitivity [11] and
underestimate the severity of AEs. Especially for those AEs, which are well perceived by patients
(e.g. fatigue, pain, gastrointestinal symptoms), the integration of AE information collected from

patients is a worthwhile strategy to improve this situation.
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1.3 Combining CTCAE ratings and PRO to improve clinical trials methodology

Considering the above-mentioned findings, integrating patient assessment with PRO measures into
a multi-method strategy for AE identification may result in a substantial improvement of clinical trials
methodology. To date, PRO and CTCAE ratings have been used in parallel rather than as a
combined source for drug safety information. Integrating PRO data providing standardised
information on toxicities into the process of CTCAE rating may increase inter-rater reliability as well
as AE identification, in particular with regard to low-grade toxicity that is not related to salient clinical

events such as unplanned hospitalisation.

Objectives

The overall objective of the study is to evaluate the impact of providing PRO data to physicians on
the accuracy of AE information, assessed by using CTCAE ratings. As there is no gold-standard for

AE ratings available, accuracy will be investigated in terms of inter-rater reliability.

e Primary objective: To demonstrate superior inter-rater reliability of CTCAE ratings
from physicians relying on EORTC PRO data as additional data

source over traditional CTCAE ratings not including PRO information.

e Secondary objectives:
o To improve the sensitivity of AE detection in cancer patients through PRO
assessments.
o To compare the reliability of CTCAE ratings across different types of AEs.
o Toidentify characteristics of physicians that impact on the reliability of CTCAE ratings.

The proposed project will highlight possible benefits of using the PRO measures to improve the
reliability of CTCAE ratings in cancer trials as well as AE identification. The parallel collection of

CTCAE and PRO ratings reflects a common practice in cancer clinical trials.

Outcomes

The primary outcome is the agreement between independent CTCAE ratings. The secondary
outcomes encompass the sensitivity of AE detection of CTCAE ratings, which included PRO data,
the reliability of CTCAE ratings across different types of AEs and the influence of clinicians’

characteristics on the reliability of CTCAE ratings.

Trial design

The study aims will be investigated using an unblinded, randomized-controlled trial with two study

arms and a single assessment time point. The PRO assessment software processes a 1:1 block
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randomization, when the patient’s basic data is added to the database. Figure 1 depicts the study

design.

During their day clinic or inpatient stay, all patients provide PRO data by autonomously completing
guestionnaires (EORTC QLQ-C30 and additional items from the EORTC Item Library) on a tablet
PC. Subsequently, after having a medical encounter with the patient, two physicians conduct
consecutive, independent CTCAE ratings. All data collection will take place on the same day.

In the control group, clinicians use the assessment software to access and complete the CTCAE.

In the intervention group, clinicians see the respective patient's PRO data next to the
corresponding CTCAE domain, when accessing the rating. In addition, physicians can access the
individual PRO questions and answers. This is especially important for subscales of the EORTC
C30, which comprise different CTCAE categories (e.qg., the questions of the scale EORTC Emotional

Functioning include the single CTCAE categories Depression, Anxiety, Irritability).

CONTROL GROUP ? INTERVENTION GROUP
CTCAE only CTCAE and PRO displayed

Figure 1 Schematic study design

The only criterion for study drop out is the patient’s wish to do so. If during medical consultations the
need for additional treatment or side-effect management becomes apparent, the clinician in charge

will provide medical advice or referral to other specialists.
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Methods

Patients will be recruited at a county hospital and academic hospitals located in Austria, Germany,
France, the Netherlands, the UK and Spain. A sample size of 1,042 patients (512 per group) allows
to detect differences in intra-class correlations (ICC) with an effect size of g=0.174 (alpha=0.05,
beta=0.20, two-sided). This effect size corresponds to differences in reliability of e.g. 0.20 vs 0.36,
0.40 vs 0.54, or 0.60 vs 0.70. Power analysis for ICC has been approximated by Pearson correlation

coefficients as suggested by Streiner and Norman [12].

1.4 Inclusion criteria

Eligible patients have to fulfilling the following inclusion criteria:

e patients aged above 18

e any cancer diagnosis (no more than 20% per diagnostic group)

e current treatment with chemotherapy or immunotherapy

¢ inpatient or day clinic setting

e scoring 4 or above on an initial screening question using a visual-analogue scale from 0 to
10 (“To what degree did you experience physical or emotional symptoms/problems during
the last week?”)

e no overt cognitive impairments

e written informed consent

Participating clinicians are requested to be a medical, surgical or radiation oncologist by training and

have at least one year of clinical experience.

1.5 Intervention

The intervention is the additional provision of PRO data to clinicians who complete a CTCAE rating
for the respective patient. To allow for a naturalistic setting, physicians do not receive any special

training in CTCAE ratings.

CTCAE ratings are done electronically, using the CHES system (for an example of the CTCAE rating
with and without displayed PRO data, see Figure 3). Each clinician has an individual login, granting
access to CTCAE ratings and preventing double ratings by the same clinician. Login to the software
is possible via any computer or mobile device with internet connection. Clinicians receive the
instruction to open the CHES software upfront the patient encounter and to complete the CTCAE

rating during the consultation.
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Allocation of clinicians to patient CTCAE ratings does not follow a predefined rule. Clinicians on duty

are requested to complete CTCAE rating on the same day the patient has completed PRO data.

INTERVENTION GROUP CONTROL GROUP
CTCAE and PRO data displayed CTCAE only

Figure 2 Presentation of the graphical design of CTCAE ratings and PRO data according to the allocated study group

1.6 Assessment instruments

Collection of AE ratings are be done for those CTCAE toxicities that are also covered in the QLQ-
C30 and three AEs, which are common in patients receiving immunotherapy. All data (except the

collection of clinicians’ characteristics), is electronically collected using a specialized software.
Case report form

The case report form for patients contains an eligibility checklist (cancer diagnosis, age at diagnosis
above 18, current chemotherapy or immunotherapy, ability to understand the questionnaire
cognitively and linguistically, written informed consent provided, no psychiatric or mental problems)
and a data sheet for clinical and sociodemographic data (sex, age, country of origin, marital status,
living situation, education level, employment status, date of diagnosis, diagnosis, metastasis,
disease stage, recurrence, current treatment and treatment intention, concurrent medication, co-

morbidities, performance status).

For physicians, age, sex, specialty, years of professional experience, previous participation in clinical

trials, and research experience (self-reported years of experience) are collected on a separate sheet.
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EORTC QLQ-C30, additional items and CTCAE

Patients complete a total of 47 questions: The EORTC QLQ-30, which consists of 30 items that are
summarized into 5 functioning (Physical, Social, Role, Emotional and Cognitive Functioning) and 9
symptom scales (Fatigue, Pain, Appetite Loss, Dyspnoea, Nausea/Vomiting, Diarrhoea,
Constipation, Sleeping Difficulties, Financial Difficulties), and 17 additional items. Additional items
are taken from the EORTC Item Library to supplement single-item scales and cover the domains
Peripheral Sensory Neuropathy, Rash and Pruritus.

Clinicians rate the following CTCAE toxicities: anxiety, depression, irritability, concentration
impairment, memory impairment, fatigue, pain, nausea, vomiting, insomnia, anorexia, diarrhoea,

constipation, peripheral sensory neuropathy, rash, pruritus.

The full Case report form can be found on page 12.

Electronic assessment of PRO and CTCAE ratings

The software CHES [13] is used for electronic PRO questionnaire completion, collection of CTCAE
ratings and completion of electronic CRFs. Though patients complete the PRO questionnaires
autonomously, the study nurse can assist if any help is needed. If it is necessary to assess PRO with
paper questionnaires, the study nurse will enter the questionnaires right after completion into the

study database to allow in the intervention group electronic result presentation to the physicians.

For the CTCAE ratings the electronic form includes an info box that shows the exact definitions for
each grade as given in the CTCAE version 4.03 [1]. Depending on the respective domain, rating
from grade | to lll or IV is possible. An additional “below Grade I” category allows the physicians to
report that a certain problem is not present (or not qualifying for grade | or above). Using an electronic
data assessment mode supports a smooth fit of study procedures into the clinical workflow, allows

immediate access of data and contributes to high data quality.

1.7 Recruitment

All patients treated at the participating units of each study centre are screened for eligibility and
approached, receiving a very short explanation of the study. Interested patients receive a patient
information sheet providing a written summary of the study, some frequently asked questions,
contact data to patient advocate and the investigator. After providing written informed consent, the

patient is entered into the CHES database for PRO data collection.

The following procedures help keeping recruitment feasible:
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e A study assistant will visit each collaborating centre at least once to provide initial training
on the study procedure and the electronic data capture software (CHES). Continuous
support will be provided via phone or e-mail to monitor recruitment rates, data collection and
study progress. To detect any issues with electronic data collection or study logistics, the
study assistant gets in contact with centres every two weeks for the first three months and
monthly during the remaining study period. Additional contacts are possible any time if
needed.

e The monthly recruitment rate is kept rather low to not overburden the clinical workflow and
ease study procedures. Recruiting patients at 8 centres within 27 months, each centre is

supposed to recruit 5 patients per month to reach the final sample size of 1,042 patients.

e An inpatient or day clinic setting has been selected to allow enough time to collect the
gquestionnaire data from the patient and two separate clinician ratings on the same day. If it
is not possible to collect two CTCAE ratings by clinicians, one of the ratings might as well be

provided by an experienced (research) nurse.

e There is no restriction of cancer diagnoses, except that one distinct group of diagnoses in
the overall sample should not exceed 20%.

e To not overburden patients and clinicians, no disease-specific PRO instruments are used
(e.g. EORTC QLQ modules) and the number of AEs was limited to the symptoms covered
by the EORTC QLQ-C30 and three AEs common in patients receiving immunotherapy.

1.8 Statistical considerations

For analysis of the primary study endpoint, we will compare inter-rater reliability of CTCAE ratings
separately for each PRO/CTCAE domain using intra-class correlation (ICC) coefficients. We expect
larger gain in reliability through provision of PRO data for domains that show low reliability in the
control group. We would like to note that difference in ICC is an unusual endpoint and to the best of
our knowledge, no recommendations are available from the literature what constitutes a minimal
important difference in ICC. According to Cicchetti [14] ICCs can be classified as follows: <0.40
poor, 0.40-0.59 fair, 0.60-0.74 good and >0.75 excellent. This is consistent with the classification by
Fleiss [15]. The planned sample size is sufficient to detect a difference corresponding to about half
a category width in this classification. ICCs will also be compared across AEs to evaluate differences
in the reliability of the CTCAE ratings across different types of AEs (e.g. AEs differing in observability)
and patient groups (e.g. above/below 70 years). In addition to intra-class correlations, we will also
compare percentage of absolute agreement of ratings and percentage for deviations by one and two

grades.
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Analyses for the secondary endpoint (improvement of the sensitivity of AE detection in cancer
patients through PRO assessments) we will rely on comparison of the frequencies of grades
separately for each domain between the control and the intervention group. We expect higher
frequencies in the intervention group indicating higher sensitivity regarding AE identification
(especially for grade | and Il AEs). A sample size of 1042 patients (521 per group) allows detecting
differences in relative frequency of e.g. 20.0% vs 27.5%, 40.0% vs 48.8%, or 60.0% vs 68.5%.

Explorative analyses of the impact of rater characteristics on reliability will focus especially on the
rater’s clinical trial experience and years of professional experience. We will also analyse the
presence of possible learning effects (i.e. physician raters improving over number of provided
ratings, e.g. due to adapting patient-physician consultation).

Ethics

The study is approved by the ethics committee of the Medical University of Innsbruck. All participating
centres have to obtain ethical approval of their respective ethics committee.

Data security and data management

Data is stored securely on an EORTC server. Each collaborating centre will perform data quality
management by calculating ranges (minimum and maximum values) and identifying missing values.

Final data analysis will be conducted at the PI's institution.

Time table and Milestones

Month Activities
14 Preparation at - Set up of study logistics
participating centres: . Optaining ethical approval
5
(may vary Milestone 1: Start of recruitment

across centres)

Recruitment of 1,042 cancer patients (27 recruitment months; 39 patients

531 per months; for 9 centres: 4-5 patients per centre per month)

32 Milestone 2: Recruitment completed, database locked
32-36 Statistical analysis, writing of publications and final report

36 Milestone 3: Completion of final report and submission of

publications
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Providing evidence for improved CTCAE ratings in cancer trials may have a substantial impact on

how PROs are used in future trials and further strengthen the perceived relevance of the patients’

perspective (operationalized by using PRO measures) for outcome and safety assessment in cancer

research. This may result in a new AE assessment strategy making combined PRO and physician

ratings the new standard method. Naturally, enhanced AE assessment is beneficial not only in the

context of clinical trials, but also with regard to daily oncological practice, cancer registries and

pharmacovigilance.

References

10.

11.

12.

13.

14.

15.

National Cancer Institute. Common Terminology Criteria for Adverse Events (CTCAE) and
Common Toxicity Criteria (CTC) Version 4.0. 2010 18 May 2011]; Available from:
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm.

Trotti, A., et al., Patient-reported outcomes and the evolution of adverse event reporting in
oncology. J Clin Oncol, 2007. 25(32): p. 5121-7.

Atkinson, T.M., et al., Reliability of adverse symptom event reporting by clinicians. Qual Life
Res, 2012. 21(7): p. 1159-64.

Kaba, H., et al., [Reliability at the National Cancer Institute-Common Toxicity Criteria version
2.0]. Gan To Kagaku Ryoho, 2004. 31(8): p. 1187-92.

U.S. Food and Drug Administration [Internet]. Patient-reported outcome measures: Use in
medical product development to support labeling claims: Guidance for industry.
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidance
s/UCMO071975.pdf. 2009. Accessed 09.02.2016; Available from:
http://www.nchi.nlm.nih.gov/pubmed/17034633.

Fayers, P.M. and D. Machin, Quality of life: Assessment, analysis and interpretation. 2000,
Chichester: John Wiley & Sons, LTD.

Aaronson, N.K., et al., The European Organization for Research and Treatment of Cancer
QLQ-C30: a quality-of-life instrument for use in international clinical trials in oncology. J Natl
Cancer Inst, 1993. 85(5): p. 365-76.

Basch, E., et al., Patient versus clinician symptom reporting using the National Cancer
Institute Common Terminology Criteria for Adverse Events: results of a questionnaire-based
study. Lancet Oncol, 2006. 7(11): p. 903-9.

Brundage, M.D., J.L. Pater, and B. Zee, Assessing the reliability of two toxicity scales:
implications for interpreting toxicity data. J Natl Cancer Inst, 1993. 85(14): p. 1138-48.
Flores, L.T., et al., Patient-Reported Outcomes vs. Clinician Symptom Reporting During
Chemoradiation for Rectal Cancer. Gastrointest Cancer Res, 2012. 5(4): p. 119-24.

Basch, E., The missing voice of patients in drug-safety reporting. N Engl J Med, 2010.
362(10): p. 865-9.

Streiner, D. and G. Norman, Health Measurement Scales. A practical guide to their
development and use. 2nd ed. 1995, Oxford: Oxford Medical Publications.

Holzner, B., et al., The Computer-based Health Evaluation Software (CHES): a software for
electronic patient-reported outcome monitoring. BMC Med Inform Decis Mak, 2012. 12: p.
126.

Cicchetti, D., Guidelines, criteria, and rules of thumb for evaluating normed and standardized
assessment instruments in psychology. Psychological Assessment, 1994. 6(4): p. 284-290.
Fleiss, J., Statistical methods for rates and proportions. 1981, New York: John Wiley & Sons.

Protocol V6.0 18.03.2019 and CRF V4.2 14.03.2024
Evaluating the use of the EORTC PRO measures for improving inter-rater reliability of CTCAE ratings  page 11


http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071975.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM071975.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17034633

CASE REPORT FORM

CASE REPORT FORM V4.0 (04.02.2019)
ADAPTED V4.1 (04.05.2023) AND V4.2 (14.03.2024)*

Evaluating the use of the EORTC PRO measures for improving inter-rater reliability of CTCAE ratings

Institution: Collaborator:

Country:

Patient ID number (given by the collaborator):

Recruitment date (dd.mm.yyyy):

ELIGIBILITY CHECKLIST

1. Any cancer diagnosis oyes O no
2. Aged 18 or above at diagnosis oyes Ono
3. Current treatment with chemotherapy, immunotherapy or

radiotherapy oyes Ono

4. Scoring 3 or above on an initial symptom screening question:
“On a scale of 0 to 10, to what degree did you experience physical

or emotional symptoms/problems during the last week?” oyes 0Ono
5. Ability to understand the questionnaire cognitively oyes 0Ono
6. Ability to understand the questionnaire linguistically oyes 0Ono
7. Patient signed written informed consent oyes 0Ono

EXCLUSION CRITERION

1. Patient has psychiatric or mental problems oyes Ono

1 Adaptation V4.1: Eligibility checklist point 3. addition of “radiotherapy”
Adaptation V4.1: Current treatment. addition of “radiotherapy”
Adaptation V4.2: Education addition of “less than compulsory”
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SOCIODEMOGRAPHIC CHARACTERISTICS

Age

Sex:

Country of origin:

Marital status:

Living situation

Education

Employment
status

O

o o o o d

o o o d

years

male o female

Austria o France

Germany o ltaly

The Netherlands o Poland

Spain o UK

other, please specify:

single partnership/marriage
divorced/separated o widowed

alone o with family/loved ones
other, please specify:

less than compulsory compulsory
post-compulsory below O university degree or above
university

full time O parttime

student/in training 0o unemployed
homemaker o sick leave

retired O other, please specify:

13



CLINICAL INFORMATION

Date of initial diagnosis (mm.yyyy):

Type of cancer

Lung cancer Colorectal cancer

Breast cancer Haematological malignancy
Gynaecological cancer Pancreatic cancer
Prostate Cancer Laryngeal and pharyngeal cancer

Testicular Cancer of unknown primary

O oo oo o
O oo oo o

Gastro-oesophageal cancer other, please specify:

Metastasis: Oyes Ono
Disease stage
Please give the UICC stage at diagnosis. If the UICC classification is not applicable, select

“Other” and specify using an alternative classification system.

O Stagel o Stage ll o Stage lll o Stage IV o Unknown
o Other:

Disease recurrence: O yes Ono O unknown

Date of disease recurrence (if applicable) (mm.yyyy): .

Current treatment

o chemotherapy start of current treatment: (dd.mm.yyyy):

O immunotherapy start of current treatment: (dd.mm.yyyy):

O radiotherapy start of current treatment: (dd.mm.yyyy):

Treatment intention

O curative O palliative 00 unknown

Current medication

O None o Sleeping pill

o Pain killers O Laxatives

O Antiemetics O Psychopharmacological medication
O other, please specify:
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Comorbidity

o Yes: o No Unknown
If yes, check all that apply:
0 Heart condition O  Arthritis Liver disease
o Stroke O Thyroid disease Anxiety
disorder
0  High blood pressure o Depression Obesity
0  Lung condition (Asthma, 0 Anaemia or other blood Drug use
chronic bronchitis, COPD) condition disorder
O Diabetes o  Chronic pain (neck, Kidney disease
back)
o Ulcer 0 Rheumatism Alcohol abuse
o  Smoking
o other, please specify:
Performance status:
EGOG
O o0 O1 O 2 O 3 O 4

O unknown

ECOG:

0 - Asymptomatic (Fully active, able to carry on all pre-disease activities without restriction)
1 - Symptomatic but completely ambulatory (Restricted in physically strenuous activity but
ambulatory and able to carry out work of a light or sedentary nature. For example, light

housework, office work)

2 — Symptomatic, <50% in bed during the day (Ambulatory and capable of all self-care but unable
to carry out any work activities. Up and about more than 50% of waking hours)

3 - Symptomatic, >50% in bed, but not bedbound (Capable of only limited self-care, confined to
bed or chair 50% or more of waking hours)

4 — Bedbound (Completely disabled. Cannot carry on any self-care. Totally confined to bed or

chair)
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CTCAE RATING — Clinician characteristics

Code:
Age: years

Sex: O male

Specialty: o medical oncologist
O surgical oncologist

O other, please specify:

Professional experience: years

Previous participation in
clinical trials:

O

o1l o 2 o 3

o female

O radiation oncologist

yes, please indicate how many:

O 4 or more

no
Clinical research experience: O yes, years of experience
O no
Experience with CTCAE ratings O yes, infact: oalittle oquiteabit overymuch

O no
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EORTC QLQ-C30 (version 3.0)

We are interested in some things about you and your health. Please answer all of the questions
yourself by circling the number that best applies to you. There are no “right” or “wrong” answers.
The information that you provide will remain strictly confidential.

Please fill in your initials:
Your age (years):
Today’s date (Day, Month, Year)

Not at A Quite Very
All Little  aBit Much
1. Do you have any trouble doing strenuous activities,

like carrying a heavy shopping bag or a suitcase? 1 2 3 4
2. Do you have any trouble taking a long walk? 1 2 3 4
3. Do you have any trouble taking a short walk

outside of the house? 1 2 3 4
4. Do you need to stay in bed or a chair during the day? 1 2 3 4

5. Do you need help with eating, dressing, washing

yourself or using the toilet? 1 2 3 4

During the past week: Notat A Quite Very
All Little aBit Much

6. Were you limited in doing either your work

or other daily activities? 1 2 3 4
7. Were you limited in pursuing your hobbies or other

leisure time activities? 1 2 3 4
8. Were you short of breath? 1 2 3 4
9. Have you had pain? 1 2 3 4
10. Did you need to rest? 1 2 3 4
11. Have you had trouble sleeping? 1 2 3 4
12. Have you felt weak? 1 2 3 4
13. Have you lacked appetite? 1 2 3 4
14. Have you felt nauseated? 1 2 3 4
15. Have you vomited? 1 2 3 4
16. Have you been constipated? 1 2 3 4

Please go on to the next page
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During the past week: Notat A Quite Very
All Little aBit Much

17. Have you had diarrhoea? 1 2 3 4
18. Were you tired? 1 2 3 4
19. Did pain interfere with your daily activities? 1 2 3 4

20. Have you had difficulty in concentrating on things,

like reading a newspaper or watching television? 1 2 3 4
21. Did you feel tense? 1 2 3 4
22. Did you worry? 1 2 3 4
23. Did you feel irritable? 1 2 3 4
24. Did you feel depressed? 1 2 3 4
25. Have you had difficulty remembering things? 1 2 3 4
26. Has your physical condition or medical treatment

interfered with your family life? 1 2 3 4
27. Has your physical condition or medical treatment

interfered with your social activities? 1 2 3 4
28. Has your physical condition or medical treatment

caused you financial difficulties? 1 2 3 4

For the following questions please circle the number between 1 and 7 that
best applies to you

29. How would you rate your overall health during the past week?

1 2 3 4 5 6 7

Very poor Excellent

30. How would you rate your overall quality of life during the past week?

1 2 3 4 5 6 7

Very poor Excellent

© Copyright 1995 EORTC Study Group on Quality of Life. All rights reserved. Version 3.0
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ADDITIONAL ITEMS TAKEN FROM THE EORTC QLG ITEM LIBRARY:

During the past week:

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

Have you had tingling or numbness in
your hands and feet?

Did you have shooting or burning pain in
your fingers or hands?

Did you have shooting or burning pain in
your toes or feet?

Have you had rash?

Have you had itching of your skin?

Did itching of your skin bother you?

Have you felt that you have nothing to look forward to?

Have you had difficulty maintaining concentration even
when something really interested you?

Have you been forgetful?

Did you feel you were gasping for air?
Have you had trouble staying asleep?
Has nausea been a problem for you?
Has vomiting been a problem for you?
Have you lacked interest in eating?
Have you had liquid or watery stools?

Have you felt the need to have bowel movements
but could not?

Not at
All

A
Little

Quite Very
a Bit Much

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

Protocol V6.0 18.03.2019 and CRF V4.2 14.03.2024
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ITEMS FOR CTCAE RATING (COMPLETED BY PHYSICIANS)

1. Anxiety o Gradel O Gradell Grade lll O Grade IV
o below Grade |
2. Depression o Gradel O Gradell Grade lll
below Grade |
3. lIrritability Grade | O Grade ll Grade lll
o below Grade |
4. Concentration Impairmento Grade | O Grade ll Grade lll
below Grade |
5. Memory Impairment O Gradel O Grade ll Grade lll
below Grade |
6. Pain Grade | O Grade ll Grade lll
below Grade |
7. Fatigue O Gradel O Grade ll Grade lll
o below Grade |
8. Dyspnoea o Gradel o Gradell Grade Il O Grade IV
below Grade |
9. Insomnia Grade | O Grade ll Grade lll
below Grade |
10. Nausea Grade | O Grade ll Grade lll
o below Grade |
11. Vomiting O Gradel O Grade ll
O below Grade |
12. Anorexia O Gradel O Grade ll Grade lll O Grade IV
o below Grade |
13. Diarrhoea O Gradel O Grade ll Grade lll O Grade IV
o below Grade |
14. Constipation O Gradel O Grade ll Grade lll O Grade IV
o below Grade |
15. Peripheral sensory O Gradel O Grade ll Grade lll O Grade IV
neuropathy O below Grade |
16. Rash (maculo-papular) o Gradel o Grade ll Grade lll
o below Grade |
17. Pruritus o Gradel o Grade ll Grade llI
O below Grade |
Protocol V6.0 18.03.2019 and CRF V4.2 14.03.2024
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SUPPLEMENTARY FIGURE

INTERVENTION GROUP CONTROL GROUP

CTCAE and PRO data displayed CTCAE only
3 N A i
Prilertiiot  CYCAEHetieg  Covw Aaport farm Beport  Desstermsie - Dats Marsgumrmnm = m Pothost Lt CTOAE Ruting FRP NN TS TR oe—— Dals Mosegesarn = u
1001 (whighsle) -C—TOAE—;MIH\Q
[ oo |
1. Anxlety 0 - o on _ 1. Ansiwty Irse anew O Ginde & Grawde IV -
ke T e
i vl A 2. Depresssan firmen | vaTe o b G 1Y -
2. Depression wa - zco0w ) _ o =)
2. Irritabitvy 0 ) Dhentne | (R 4. Concentimtion Impairment )indw Jonde 4 Orusde )
= e e el P [
D traswed [ 4
Y S Meriory Imparment 1w | padut O O )
s ; = == - - e
f o] Jeadhe 81
tzise S i e 6P D trnte | O Grnded O e =W
f Torvim o md
S, Memery impaiement =3 - e e _ 7. Fatigue lincw imte Grmcde -
—— Jeadie
B rese (e |50 ) Sndia - -
- L D At armew ) st b Jeaede 1V
o =7 40 & 7
CTCAE T T CTCAE T
domain PRO results CTCAE rating domain CTCAE rating

Supplementary Figure 1 Presentation of the graphical design of CTCAE ratings and PRO data according to the allocated trial group?. Left panel: Providers in the intervention
group accessed CTCAE ratings alongside patient PRO data, with red and green bars indicating whether established or expert-defined cut-off scores for clinical importance were
exceeded. Published cut-offs were used for Pain, Fatigue, Dyspnoea, Insomnia, Nausea, Vomiting, Anorexia, Diarrhoea, and Constipation'’; ad hoc expert-based cut-offs were
applied for Anxiety, Depression, Irritability, Concentration Impairment, Memory Impairment, Peripheral Sensory Neuropathy, Rash, and Pruritus. Right panel: Providers in the
control group accessed CTCAE ratings only, without any additional PRO information.
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SUPPLEMENTARY TABLES

Supplementary Table 1 Mapping of PRO items to CTCAE symptomatic AEs

CTCAE SYMPTOMATIC AE PRO ITEM SOURCE IDENTIFIER*
Memory impairment Have you had difficulty remembering things? EORTC QLQ-C30 Q28
Have you been forgetful? EORTC Item Library Q692
Concentration impairment Have you had difficulty in concentrating on things, like reading a EORTC QLQ-C30 Q23
newspaper or watching television?
Have you had difficulty maintaining concentration even when EORTC Item Library Q691
something really interested you?
Irritability Did you feel irritable? EORTC QLQ-C30 Q26
Depression Did you feel depressed? EORTC QLQ-C30 Q27
Have you felt that you have nothing to look forward to? EORTC Item Library Q671
Anxiety Did you feel tense? EORTC QLQ-C30 Q24
Did you worry? EORTC QLQ-C30 Q25
Fatigue Did you need to rest? EORTC QLQ-C30 Q13
Have you felt weak? EORTC QLQ-C30 Q15
Were you tired? EORTC QLQ-C30 Q21
Dyspnoea Were you short of breath? EORTC QLQ-C30 Ql1
Did you feel you were gasping for air? EORTC Item Library Q795
Insomnia Have you had trouble sleeping? EORTC QLQ-C30 Ql4
Have you had trouble staying asleep? EORTC Item Library Q788
Anorexia Have you lacked appetite? EORTC QLQ-C30 Ql6
Have you lacked interest in eating? EORTC Item Library Q783
Pain Have you had pain? EORTC QLQ-C30 Ql6
Did pain interfere with your daily activities? EORTC QLQ-C30 Q22
Nausea” Have you felt nauseated? EORTC QLQ-C30 Q17
Has nausea been a problem for you? EORTC Item Library Q767
Vomiting* Have you vomited? EORTC QLQ-C30 Q18
Has vomiting been a problem for you? EORTC Item Library Q767
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CTCAE SYMPTOMATIC AE PRO ITEM SOURCE IDENTIFIER*
Constipation Have you been constipated? EORTC QLQ-C30 Q19
Have you felt the need to have bowel movements but could not? EORTC Item Library Q823
Diarrhoea Have you had diarrhoea? EORTC QLQ-C30 Q20
Have you had liquid or watery stools? EORTC Item Library Q839
Pruritus Have you had itching? EORTC Item Library Q151
Did itching of your skin bother you? EORTC Item Library Q245
Rash Have you had rash? EORTC Item Library Q536
Peripheral Sensory Neuropathy Have you had tingling or numbness in your hands and feet? EORTC Item Library Q462
Did you have shooting or burning pain in your fingers or hands? EORTC Item Library Q318
Did you have shooting or burning pain in your toes or feet? EORTC Item Library Q319

* identifier in the EORTC item library
# slightly adapted to assess nausea and vomiting separately
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Supplementary Table 2 CTCAE symptomatic AEs and their grade classification (V5 1)

CTCAE - GRADE | GRADE Il GRADE Il GRADE IV
SYMPTOMATIC AE
Memory impairment Mild memory impairment Moderate memory impairment; Severe memory impairment; limiting -
limiting instrumental ADL self care ADL
Concentration Mild inattention or decreased Moderate impairment in attention or ~ Severe impairment in attention or -
impairment level of concentration decreased level of concentration; decreased level of concentration;
limiting instrumental ADL limiting self care ADL
Irritability Mild; easily consolable Moderate; limiting instrumental ADL;  Severe abnormal or excessive -
increased attention indicated response; limiting self care ADL;
inconsolable; medical or psychiatric
intervention indicated
Depression Mild depressive symptoms Moderate depressive symptoms; Severe depressive symptoms; limiting Life-threatening consequences,
limiting instrumental ADL self care ADL; hospitalization not threats of harm to self or others;
indicated hospitalization indicated
Anxiety Mild symptoms; intervention not ~ Moderate symptoms; limiting Severe symptoms; limiting self care Life-threatening consequences;
indicated instrumental ADL ADL; hospitalization indicated urgent intervention indicated
Fatigue Fatigue relieved by rest Fatigue not relieved by rest; limiting Fatigue not relieved by rest, limiting -
instrumental ADL self care ADL
Dyspnoea Shortness of breath with Shortness of breath with minimal Shortness of breath at rest; limiting Life-threatening consequences;
moderate exertio exertion; limiting instrumental ADL self care ADL urgent intervention indicated
Insomnia Mild difficulty falling asleep, Moderate difficulty falling asleep, Severe difficulty in falling asleep, -
staying asleep or waking up early  staying asleep or waking up early staying asleep or waking up early
Anorexia Loss of appetite without Oral intake altered without Associated with significant weight loss Life-threatening consequences;
alteration in eating habits significant weight loss or or malnutrition (e.g., inadequate oral urgent intervention indicated
malnutrition; oral nutritional caloric and/or fluid intake); tube
supplements indicated feeding or TPN indicated
Pain Mild pain Moderate pain; limiting instrumental  Severe pain; limiting self care ADL -
ADL
Nausea Loss of appetite without Oral intake decreased without Inadequate oral caloric or fluid intake; -
alteration in eating habits significant weight loss, dehydration tube feeding, TPN, or hospitalization
or malnutrition indicated
Vomiting Intervention not indicated Outpatient IV hydration; medical - -
intervention indicated
Constipation Occasional or intermittent Persistent symptoms with regular use  Obstipation with manual evacuation Life-threatening consequences;

symptoms; occasional use of
stool softeners, laxatives, dietary
modification, or enema

of laxatives or enemas; limiting
instrumental ADL

indicated; limiting self care ADL

urgent intervention indicated
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CTCAE - GRADE | GRADE Il GRADE Il GRADE IV
SYMPTOMATIC AE
Diarrhoea Increase of <4 stools per day over Increase of 4 - 6 stools per day over Increase of >=7 stools per day over Life-threatening consequences;
baseline; mild increase in ostomy  baseline; moderate increase in baseline; hospitalization indicated; urgent intervention indicated
output compared to baseline ostomy output compared to baseline; severe increase in ostomy output
limiting instrumental ADL compared to baseline; limiting self care
ADL
Pruritus Mild or localized; topical Widespread and intermittent; skin Widespread and constant; limiting self -
intervention indicated changes from scratching (e.g., care ADL or sleep; systemic
edema, papulation, excoriations, corticosteroid or immunosuppressive
lichenification, oozing/crusts); oral therapy indicated
intervention indicated; limiting
instrumental ADL
Rash Macules/papules covering <10% Macules/papules covering 10 - 30% Macules/papules covering >30% BSA -
BSA with or without symptoms BSA with or without symptoms (e.g., with moderate or severe symptoms;
(e.g., pruritus, burning, tightness)  pruritus, burning, tightness); limiting limiting self care ADL
instrumental ADL; rash covering >
30% BSA with or without mild
symptoms
Peripheral sensory Asymptomatic (V4: loss of deep Moderate symptoms; limiting Severe symptoms; limiting self care Life-threatening consequences;
neuropathy tendon reflexes or paresthesia) instrumental ADL ADL urgent intervention indicated

- grade not available for assignment
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Supplementary Table 3 Patient characteristics stratified by sex (female/male)*

Control group (n=512)

Intervention group (n=501)

female (n=281) male (n=231) female (n=277) male (n=224)
Age (years, range, mean (SD) 19-86 55.6(14.4) 2290 59.5(14.0) 18-87 55.5(14.6) 18-89 56.4(15.2)
Treatment Chemotherapy (yes) 228 81% 171 74% 219 79% 184 83%
(multiple answers Immunotherapy (yes) 55 20% 59 25% 66 24% 51 23%
possible) Radiotherapy (yes) 38 25% 23 22% 34 23% 25 27%
Treatment Curative 172 62% 127 56% 167 61% 134 60%
intention Palliative 102 37% 98 43% 103 38% 89 39%
Missing 7 <1% 6 <1% 7 <1% 1 <1%
m‘;icc“afii:t Yes 208 74% 185 80% 198 71% 189 85%
Comorbidities Yes 135 50% 141 62% 143 52% 147 67%
Cancer site Haematological 69 25% 68 29% 75 27% 56 25%
Breast 117 42% 1 <1% 106 38% 1 <1%
Gastrointestinal 41 15% 57 25% 30 11% 59 26%
Sarcoma (bone, soft tissue) 19 7% 21 9% 15 5% 16 7%
Gastro-oesophageal 8 3% 28 12% 5 2% 22 10%
Lung 5 1% 21 9% 11 4% 25 11%
Gynaecological 12 4% 0 0% 17 6% 0 0.0%
Laryngeal and pharyngeal 2 2% 3 1% 2 <1% 11 5%
Prostate 0 0% 12 5% 0 0.0% 5 2%
Bladder 0 0% 4 2% 1 <1% 10 5%
NET 2 1% 3 1% 2 <1% 8 4%
Renal 2 1% 8 4% 1 <1% 3 1%
Brain 4 2% 1 <1% 3 1% 2 <1%
Other 4 2% 4 2% 6 2% 5 2%
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Control group (n=512) Intervention group (n=501)

female (n=281) male (n=231) female (n=277) male (n=224)
UICC stage at Stage | 10 4% 4 2% 13 5% 6 3%
diagnosis Stage Il 57 20% 29 13% 54 19% 30 13%
Stage llI 57 20% 41 18% 54 19% 29 13%
Stage IV 70 25% 83 36% 74 27% 86 39%
Other 47 17% 46 20% 46 17% 43 19%
missing 40 14% 28 11% 36 13% 30 13%
ECOG 0 45 16% 38 16% 36 13% 35 16%
1 182 65% 138 60% 169 61% 131 58%
2 35 12% 37 16% 47 17% 37 17%
3 10 4% 10 4% 12 4% 10 4%
4 2 <1% 1 <1% 2 <1% 0 0.0%
missing 7 2% 7 3% 11 4% 11 5%
Recruiting country  India 61 22% 42 18% 52 19% 45 20%
Russia 59 21% 44  19% 65 24% 32 14%
Jordan 54 19% 45 20% 49 18% 52 23%
Germany 24 9% 40 17% 26 9% 39 18%
Croatia 36 13% 18 8% 33 12% 21 9%
Japan 37 13% 14 6% 39 14% 11 5%
Italy 8 3% 16 7% 11 3% 15 7%
France 0 0.0% 7 3% 2 <1% 2 <1%
Austria 0 0.0% 2 1% 0 0.0% 2 <1%
Denmark 0 0.0% 3 1% 0 0.0% 5 2%

* Sex was assessed as a binary variable (female or male) according to data obtained from patients’ medical charts.
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Supplementary Table 4 Provider characteristics (n=40%)

range mean (SD)

Age (years) 29-63 42.8(10.0)
Working experience (years) 1-35 14(9.3)
Clinical research experience (years) 0-30 10(7.3)
Providers per centre 2-26 6(7.2)
Experience not at all 0 0%
with CTCAE a little 11 27%
ratings quite a bit 14 35%

very much 15 38%
Sex female 24 60%

male 16 40%
Specialty medical oncologist 22 56%

surgical oncologist 6 15%

haematologist 5 12%

radiation oncologist 2 5%

Specialist nurse 2 7%

other (study clinician, general practitioner) 2 5%

* A total of 63 providers participated in the CTCAE rating; however, data on characteristics is missing for 23 of them.
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Supplementary Table 5 Contributing sites, lead investigators, and patient enrolment per centre

number of
Country Principal Investigator Institution/Affiliation patients
(N=1,013)
Russia Dr. Anastasia Tararykova N. N. Blokhin National Medical Research Center of Oncology, 200
Moscow
Jordan Prof. Hikmat Abdel-Razeq  King Hussein Cancer Center, Amman 200
India Prof. Manjunath Nookala  Advanced Centre for Treatment, Research and Education in 100
Krishnamurthy Cancer (ACTREC), Tata Memorial Centre, Navi Mumbai; Homi
Bhabha National Institute, Mumbai; Tata Memorial Centre,
Mumbai
Prof. Rahul Krishnatry Tata Memorial Hospital, Mumbai; Homi Bhabha National 100
Institute, Mumbai; Tata Memorial Centre, Mumbai
Germany Dr. Heike Schmidt Department for Radiation Medicine, Medical Faculty, Martin- 129
Luther-University Halle-Wittenberg, Halle (Saale); Krukenberg
Cancer Center, University Hospital Halle, Halle (Saale)
Croatia Dr. Andrej Belancic¢ Clinical Hospital Centre Rijeka, Rijeka, Croatia; University of 108
Rijeka, Rijeka, Croatia
Japan Dr. Yuichiro Kikawa Kansai Medical University Hospital, Osaka 101
Italy Prof. Giovanni Caocci Department of Medical Sciences and Public Health, University 50
of Cagliari; Hematology and HSCT Unit, Armando Businco
Oncology Hospital, ARNAS G Brotzu, Cagliari
France Dr. Guillaume Mouillet Department of Medical Oncology, University Hospital of 11
Besangon, Besangon
Denmark Prof. Helle Pappot Rigshospitalet, University Hospital of Copenhagen, 8
Copenhagen
Austria Dr. August Zabernigg Bezirkskrankenhaus Kufstein, Kufstein 6
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Supplementary Table 6 Adjusted residuals and Bonferroni-corrected p-values for CTCAE domains by grade and
group, detailing results from Table 4 of the main manuscript

MEMORY IMPAIRMENT

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 282 (55%) | 2.92 230 (46%) -2.92 0.0035 0.014

Grade 1 78 (15%) | -3.05 114 (23%) 3.05 0.0023 0.0092

Grade 2 8 (2%) -2.04 18 (4%) 2.04 0.0412 0.165

Grade 3 0 -1.75 3 (1%) 1.75 0.0800 0.32

Grade 4 not assignable

assigned).

Supplementary Table 6a Frequencies of absolute agreement between providers for memory impairment by
CTCAE grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-sided.
Bonferroni correction was applied for the four grades actually possible in this domain (Grade 4 cannot be

CONCENTRATION IMPAIRMENT

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 258 (50%) | 0.73 241 (48%) -0.73 0.465 1.0

Grade 1 79 (15%) | -2.67 110 (22%) 2.67 0.0076 0.0304

Grade 2 15 (3%) -2.10 28 (6%) 2.10 0.0357 0.143

Grade 3 0 -1.43 2 (<1%) 1.43 0.152 0.608

Grade 4 not assignable

Supplementary

Table 6b Frequencies of absolute agreement between providers for concentration
impairment by CTCAE grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-
sided. Bonferroni correction was applied for the four grades actually possible in this domain (Grade 4 cannot

be assigned).

IRRITABILITY

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 188 (37%) | -0.27 188 (38%) 0.27 0.787 1.00

Grade 1 91 (18%) | 0.59 82 (16%) -0.59 0.555 1.00

Grade 2 47 (9%) -1.05 56 (11%) 1.05 0.293 1.00

Grade 3 4 (1%) -1.44 9 (2%) 1.44 0.150 0.60

Grade 4 not assignable

Supplementary Table 6c Frequencies of absolute agreement between providers for irritability by CTCAE
grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni
correction was applied for the four grades actually possible in this domain (Grade 4 cannot be assigned).
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DEPRESSION

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 223 (44%) | 2.68 177 (35%) -2.68 0.007 0.037

Grade 1 67 (13%) | -2.79 98 (20%) 2.79 0.005 0.027

Grade 2 25 (5%) -2.99 49 (10%) 2.99 0.003 0.014

Grade 3 3 (1%) 0.98 1 (<1%) -0.98 0.328 1.00

Grade 4 0 -1.43 2 (<1%) 1.43 0.153 0.765

Supplementary Table 6d Frequencies of absolute agreement between providers for depression by CTCAE
grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni

correction was applied for the five grades actually possible in this domain.

ANXIETY

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 142 (28%) | 1.01 125 (25%) -1.01 0.312 1.00

Grade 1 105 (21%) | -1.61 124 (25%) 1.61 0.107 0.535

Grade 2 49 (10%) -3.05 80 (16%) 3.05 0.002 0.012

Grade 3 11 (2%) -0.05 11 (2%) 0.05 0.960 1.00

Grade 4 1 (<1%) 0.99 0 -0.99 0.322 1.00

Supplementary Table 6e Frequencies of absolute agreement between providers for anxiety by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction

was applied for the five grades actually possible in this domain.

FATIGUE

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 37 (7%) 1.34 26 (5%) -1.34 0.180 0.720

Grade 1 112 (22%) | -0.79 120 (24%) 0.79 0.429 1.00

Grade 2 137 (27%) | -1.19 151 (30%) 1.19 0.234 0.936

Grade 3 23 (4%) -1.20 31 (6%) 1.20 0.231 0.924

Grade 4 not assignable

Supplementary Table 6f Frequencies of absolute agreement between providers for fatigue by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction

was applied for the four grades actually possible in this domain (Grade 4 cannot be assigned).
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DYSPNOEA

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 288 (56%) | 3.29 230 (46%) -3.29 0.0010 0.005

Grade 1 62 (12%) | -3.49 101 (20%) 3.49 0.0005 0.0025

Grade 2 25 (5%) -1.78 38 (8%) 1.78 0.075 0.375

Grade 3 6 (1%) -1.05 10 (2%) 1.05 0.293 1.00

Grade 4 0 -1.01 1 (<1%) -1.01 0.313 1.00

Supplementary Table 6g Frequencies of absolute agreement between providers for dyspnoea by CTCAE
grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni

correction was applied for the five grades actually possible in this domain.

INSOMNIA

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 196 (38%) | 3.35 142 (28%) -3.35 0.0008 0.0032

Grade 1 83 (16%) -1.94 105 (21%) 1.94 0.052 0.208

Grade 2 50 (10%) -2.87 79 (16%) 2.87 0.0041 0.0164

Grade 3 4 (1%) -1.20 8 (2%) 1.20 0.230 0.92

Grade 4 not assignable

Supplementary Table 6h Frequencies of absolute agreement between providers for insomnia by CTCAE
grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni

correction was applied for the four grades actually possible in this domain (Grade 4 cannot be assigned).

ANOREXIA

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 245 (48%) | 2.03 208 (42%) -2.03 0.042 0.21

Grade 1 74 (14%) | -1.01 84 (17%) 1.01 0.313 1.0

Grade 2 33 (6%) -2.86 58 (12%) 2.86 0.0042 0.021

Grade 3 6 (1%) 0.27 5 (1%) -0.27 0.787 1.0

Grade 4 0 -1.01 1(<1%) 1.01 0.313 1.0

Supplementary Table 6i Frequencies of absolute agreement between providers for anorexia by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction

was applied for the five grades actually possible in this domain.
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PAIN

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 126 (25%) | 0.32 119 (24%) -0.32 0.75 1.00

Grade 1 82 (16%) | 0.91 70 (14%) -0.91 0.36 1.00

Grade 2 82 (16%) | -1.40 97 (19%) 1.40 0.16 0.64

Grade 3 65 (13%) | 0.95 54 (11%) -0.95 0.34 1.00

Grade 4 not assignable

Supplementary Table 6j Frequencies of absolute agreement between providers for pain by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction
was applied for the four grades actually possible in this domain (Grade 4 cannot be assigned).

NAUSEA

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 299 (58%) | 1.19 276 (55%) -1.19 0.23 0.92

Grade 1 75 (15%) -0.14 75 (15%) 0.14 0.89 1.00

Grade 2 26 (5%) -2.86 49 (10%) 2.86 0.004 0.016

Grade 3 3 (1%) -1.04 6 (1%) 1.04 0.30 1.00

Grade 4 not assignable

Supplementary Table 6k Frequencies of absolute agreement between providers for nausea by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction

was applied for the four grades actually possible in this domain (Grade 4 cannot be assigned).

VOMITING

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 411 (80%) | 0.49 396 (79%) -0.49 0.62 1.00

Grade 1 30 (6%) -0.35 32 (6%) 0.35 0.73 1.00

Grade 2 12 (2%) -0.82 16 (3%) 0.82 0.41 1.00

Grade 3 not assignable

Grade 4

Supplementary Table 6l Frequencies of absolute agreement between providers for vomiting by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction

was applied for the three grades actually possible in this domain (Grade 4 cannot be assigned).
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CONSTIPATION

CTCAE control n | adjusted | intervention | adjusted p (two p
grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 307 (60%) | 2.14 267 (53%) -2.14 0.032 0.16

Grade 1 61 (12%) | -0.51 65 (13%) 0.51 0.61 1.00

Grade 2 25 (5%) -1.42 35 (7%) 1.42 0.16 0.80

Grade 3 12 (2%) -1.00 17 (3%) 1.00 0.32 1.00

Grade 4 0 -1.43 2 (<1%) 1.43 0.15 0.75

Supplementary Table 6m Frequencies of absolute agreement between providers for constipation by CTCAE
grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni
correction was applied for the five grades actually possible in this domain.

DIARRHEA

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 373 (73%) | 0.42 359 (72%) -0.42 0.67 1.00

Grade 1 40 (8%) -0.67 45 (9%) 0.67 0.50 1.00

Grade 2 11 (2%) | -2.01 22 (4%) 2.01 0.045 0.225

Grade 3 5 (1%) 1.6 1 (<1%) -1.61 0.11 0.55

Grade 4 2 (<1%) 1.40 0 -1.40 0.16 0.80

Supplementary Table 6n Frequencies of absolute agreement between providers for diarrhea by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction

was applied for the five grades actually possible in this domain.

PRURITUS

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 371 (72%) | 1.60 340 (68%) -1.60 0.11 0.44

Grade 1 46 (9%) -0.85 53 (11%) 0.85 0.40 1.00

Grade 2 14 (3%) -1.27 21 (4%) 1.27 0.20 0.80

Grade 3 2 (<1%) -1.45 6 (1%) 1.45 0.15 0.60

Grade 4 not assignable

Supplementary Table 60 Frequencies of absolute agreement between providers for pruritus by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction

was applied for the four grades actually possible in this domain (Grade 4 cannot be assigned).
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RASH

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,contro ,intervention”

<Grade 1 383 (75%) | -0.39 380 (76%) 0.39 0.70 1.00

Grade 1 41 (8%) -0.33 43 (9%) 0.33 0.74 1.00

Grade 2 12 (2%) -1.00 17 (3%) 1.00 0.32 1.00

Grade 3 5(1%) 1.11 2 (<1%) -1.11 0.27 1.00

Grade 4 not assignable

Supplementary Table 6p Frequencies of absolute agreement between providers for rash by CTCAE grade.
Post-hoc p-values were calculated from adjusted residuals and are reported two-sided. Bonferroni correction
was applied for the four grades actually possible in this domain (Grade 4 cannot be assigned).

PERIPHERAL SENSORY NEUROPATHY

CTCAE control n | adjusted | intervention | adjusted p (two p

grade (%) residuum | n (%) residuum sided) (Bonferroni)
,control” ,intervention”

<Grade 1 204 (40%) | 1.95 170 (34%) -1.95 0.051 0.255

Grade 1 82 (16%) -3.38 123 (25%) 3.38 0.0007 0.0035

Grade 2 42 (8%) -1.50 55 (11%) 1.50 0.134 0.67

Grade 3 24 (5%) 1.40 15 (3%) -1.40 0.162 0.81

Grade 4 9 (2%) 1.36 4 (1%) -1.36 0.174 0.87

Supplementary Table 6q Frequencies of absolute agreement between providers for peripheral sensory
neuropathy by CTCAE grade. Post-hoc p-values were calculated from adjusted residuals and are reported two-
sided. Bonferroni correction was applied for the five grades actually possible in this domain.
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