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| Chapter 1

At present, clinical practice guidelines in haemato-oncology primarily focus
on efficacy, as demonstrated by randomised controlled trials. However, daily
practice is much less standardised and more diverse, with both patients and
professionals often not adhering to guideline standards, as these do not
always address the real-world dilemmas they face. In this thesis, we explore
how to make real-world patient-reported toxicity symptoms available for
chronic myeloid leukaemia (CML) care and the CML guideline.

In this General introduction, we first describe the process of clinical guideline
development, and how it is embedded within the broader medical evidence
ecosystem. We then address some of the key weaknesses of this ecosystem
and how they result in the exclusion of patients' experiences from guidelines.
Finally, we introduce CML and its evidence ecosystem as a specific example on
which we focus our research.

Clinical practice guidelines

"

Clinical practice guidelines are defined as “.. statements that include
recommendations intended to optimise patient care that are informed by a
systematic review of evidence and an assessment of the benefits and harms of
alternative care options”[1], "supplemented with expertise and experiences
from health care professionals and health care users” [2]. Their goal is
to support and improve clinician and patient health care decisions [1, 3],

ultimately enhancing the quality of health care and patient outcomes [1].

Guidelines are initiated and produced by networks of various local, national
and international organisations, governed by different laws and regulations
in different parts of the world. In Western countries, guidelines are often
developed by national bodies such as NICE (National Institute for Health and
Care Excellence) in the United Kingdom, IKNL (Netherlands Comprehensive
Cancer Organisation) in the Netherlands, or national medical professional
societies (or their networks). International collaboration and development
occur within international bodies such as the World Health Organisation [4],
and through initiatives such as the Guidelines International Network [5].
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The evidence ecosystem

Guidelines form an integral part of a learning health care system: the evidence
ecosystem. This is a feedback loop in which evidence is synthesised, guidance
is created, disseminated, implemented and evaluated, ultimately informing the
production of new evidence [6, 7]. Inits essence, itisa plan-do-check-act cycle
where evidence or knowledge is developed through research, interpreted in
guidelines, and implemented and evaluated in clinical practice (Figure 1, and
Figure 2, Chapter 5) [3]. A cyclic and integrated loop can increase the value of
health care outcomes and reduce unnecessary health care procedures, within
a true learning health care environment [6].

Knowledge interpretation

Guidelines

Knowledge gaps

T cal = Knowledge development

Evaluation of care Knowledge application

Measuring and evaluating Implementation

N

Figure 1 Plan-do-check-act cycle of the evidence ecosystem of learning health care environments,
adapted from [3]

Guideline development heavily relies on evidence-based medicine [1],
which is also reflected in guideline development manuals and the appraisal
of guidelines themselves, both of which are subjected to rigorous scientific
methodology [2, 4, 8-12]. Evidence-based medicine is commendable and
remains the best system we have for identifying, evaluating and weighing all
evidence, and to translate that evidence into guidance. However, it has inherent
weaknesses that can lead to a lack of applicability and insufficient stakeholder
involvement [13]; and to guidelines biased towards 'hard’ medicotechnical
information and guidance, rather than focusing on the 'soft’ aspects of high
quality care as patient experience.

Firstly, evidence-based medicine, and consequently guidelines, are dominated
by frequency-based reasoning [14] which favours randomised controlled

|d
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trials and meta-analyses of randomised controlled trials as the gold standard
[15-17]. By their very nature, randomised controlled trials are conducted in
controlled environments and often involve highly selected patients, excluding
elderly or comorbid patients, or restricting inclusion to those expected to
respond the best to treatment [1, 16, 18, 19]. As a consequence, much of the
evidence-based guidance does not apply to substantial groups of patients [1],
although extrapolation or generalisation of randomised controlled evidence
is often applied to patients that would not have met the trial inclusion criteria
[20]. Also, randomised controlled trials provide an average treatment estimate
for the population included [20], but not for each individual in that trial
population, let alone those outside it [21]. Moreover, the populations studied
tend to be relatively small, and the study periods are typically short, meaning
little is known about rare or long-term efficacy or harm [21].

Secondly, evidence-based medicine tends to focus on 'hard’ medicotechnical
information (e.g., efficacy), and often relies on the most readily available
medical information (e.g., laboratory results, survival) [18]. This rarely
includes more ‘soft’ information, such as the type and severity of symptoms
patients experience, comorbidities, compliance, patients’ treatment goals,
and perspectives. This ‘hard’ clinical information does not adequately capture
patient preferences [22]. Physicians, and of course patients themselves, know
much more about patients’ circumstances than is reflected in the average
treatment effect of the trial [20], and patients’ experiential knowledge is
unique [22] and cannot be fully captured by other stakeholders. Although
these issues are not new [18], the current era of value-based health care, with
its emphasis on value for patients, offers a new opportunity to address them.
In particular, real-world data and patient-reported outcome measures can
contribute to solving the inherent issues described. To move forward, we focus
on CML and its evidence ecosystem.

Chronic myeloid leukaemia

CML is a model disease in many ways. Its course is chronic and relatively
straightforward in the vast majority of patients, who are in the chronic phase
CML [23]. In this phase, CML remains under control with daily, lifelong oral
medication known as tyrosine kinase inhibitors (TKls). The remaining 10% of
patients have acute or blast phase CML, which has a much more aggressive
course and falls outside the scope of this thesis. Disease control in chronic
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phase CML requires strict, time-bound monitoring of a near-perfect biomarker
BCR::ABLT, in order to adjust or switch medication when needed [23]. At
present, there are six main types of TKls available on the market in most
countries: imatinib, dasatinib, nilotinib, bosutinib, ponatinib and asciminib
[24]. Since the introduction of TKIs in early 2000s, the life expectancy of CML
patients has approached that of the general population [25-29]. Around one-
third of patients is eligible to attempt a treatment-free interval [30]. Despite
good survival, CML patients experience a loss in quality of life, which is
approximately one-third lower than that of the general population [31].

Toxicity from oral CML treatment

In the transition from a lethal to a chronic cancer, CML research has
understandably focused on the efficacy of the revolutionary TKls. Now, with
survival safeguarded in the vast majority of patients, the clinical focus is
shifting towards preventing and managing the symptoms and complications of
therapy [32, 33]. TKI therapy invokes considerable and enduring toxic effects
[34]. Cardiovascular events and pulmonary hypertension, in particular, have
garnered much attention, as these are serious side effects that can and need to
be prevented and/or treated [34-36].

But symptoms reported by patients have often been considered less important
outcome data, illustrated by the fact that 94% of leukaemia trials did not
include any patient-reported outcome measures as a reported outcome
[37]. In most TKI trials, side effects were reported by physicians to assess
safety, using methods designed for short-course chemotherapy rather than
long-term daily oral treatment [37]. Currently, such methods are considered
wholly inadequate for evaluating the tolerability of modern therapies [38,
39]. This approach does not adequately reflect a patient’'s symptom burden,
as physicians tend to underestimate the incidence and severity of symptoms
compared to patients' self-reports [40-43]. Physicians tend to focus more
on 'hard’ medico-technical outcomes, such as platelet and neutrophil counts,
whereas patients tend to find symptoms - such as fatigue - more distressing
than their laboratory results [44, 45]. In addition, haematology trials that have
evaluated patient-reported outcome data have sometimes veered towards
minimising language in their reporting, by e.g. describing patient-reported
symptoms as low-grade [38]. However, evidence suggests that low-grade

11
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toxicity is associated with inferior quality of life, poor treatment tolerability,
and early treatment discontinuation [38, 46-49].

CML patient-reported TKI toxicity symptoms

In patients with solid tumours, the routine monitoring of patient-reported
symptoms with feedback to professionals has been documented to improve
both quality of life and survival [50-53]. This evidence strongly supports
the use of patient-reported outcome measures. Monitoring across the care
continuum is now recommended by the European Society for Medical Oncology,
to detect and manage treatment toxicities early, identify relapses, and tailor
care to individual needs [54].

In haemato-oncology, evidence for symptom monitoring is still limited [55].
Evenso, thereisaclearneed to modernise toxicityassessmentbyincorporating
patient-reported outcomes into real-world care in this field as well [37-39,
48,56, 57]. The Lancet Haematology Commission on improving adverse event
assessment states that “Improved use of electronic patient-reported outcome
measures in routine care holds promise to generate a rich stream of structured
real-world data that could help advance the goal of a true learning health care
system" [56].

In CML, the symptom burden during TKI therapy, as reported by patients, is
considerable and strongly influences experienced quality of life, treatment
adherence, and consequently treatment response [58-61]. Compared with
the general population or noncancer controls, CML patients on TKls reported
worse depression, dyspnoea, fatigue, pain, and composite symptom burden
scores (e.g., nausea, diarrhoea, itching, skin changes, and swelling of arms or
legs) [62, 63]. This high symptom burden is reflected in lower health-related
quality of life compared with the general population or noncancer controls
[61-63], with marked impairments in role functioning in younger patients [61]
and low-grade adverse events negatively effecting quality of life [47].

It is important to note that a symptom reported by patients does not
automatically imply causality to the treatment, in a similar way as symptoms or
adverse events reported by professionals do not necessarily imply causality.
It is important to note that adverse event attribution is prone to inaccuracies
and relies heavily on investigators' interpretation. This is illustrated by the
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fact that nearly 50% of adverse events were attributed to the study drug in the
placebo arm of two randomised clinical trials [64]. Even so, because CML is
well-controlled in the vast majority of patients, symptoms cannot be directly
attributed to their CML. The higher symptom burden at group-level, compared
to non-CML patients, increases the probability that the CML treatment is
involved. Though the benefits of real-world evidence in CML care have been
acknowledged [65], real-world CML patient-reported toxicity has not been
evaluated systematically. Gathering this data could help understand treatment
satisfaction and adherence [66], as well as the impact of toxicities on quality
of life [58, 65]. It could also address the limited stakeholder involvement and
applicability of current guidelines [13].

CML guidelines

Increasing the value of health care outcomes, and reducing unnecessary health
care procedures within a true learning health care environment are of especial
importance in fields where the focus of care has shifted, like it did in CML care.
In the CML context, the emphasis has moved from survival towards attaining
treatment-free remission, towards preventing and managing chronic toxicity,
such as finding the minimum effective dose [32, 67]. If the CML guideline
continues to focus primarily on survival and disease control alone, it risks
losing relevance for patients. For most patients, disease control is adequate,
making the management of treatment-related toxicity the primary concern.

Besides enhancing the quality of care, patient-reported toxicity symptom
assessment can also be systematically aggregated and evaluated as a
quality metric [54], feed the scientific debate, and inform the development
of evidence-based guidelines. However, patient-reported outcomes, such
as symptoms and quality of life derived from the real-world, are rarely
considered in a systematic, aggregated way in the process of haemato-
oncology guideline development. CML guidelines [23, 68, 69] are primarily
based on TKl registration studies - clinical trials in which early disease control
is the primary outcomes, and care and populations are highly standardised,
uniform and biased towards younger and healthier patients. Real-world
diversity, such asinformation on actual medication usage, dosage adaptations,
experienced (symptoms of) side effects, comorbidities, personal treatment
goals, medication switches because of side effects, and the actual monitoring
of BCR::ABLT, is hardly integrated into CML guidelines at present.

13
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However, in CML real-world TKI treatment data are increasingly published
and highlight findings that were undetected in the original trials, such as
the high risk of cardiovascular disease associated with ponatinib [34], and
higher non-haematological adverse drug reactions than originally reported
for drugs such as dasatinib and imatinib [70, 71]. The European LeukemiaNet
2020 recommendations for treating chronic myeloid leukaemia states: "we
encourage additional research in this area [quality of life] and the use of
patient-reported outcome questionnaires which may provide guidance about
quantifying and addressing chronic issues faced by CML patients"[23].

Unwanted practice variations in CML care are common, as its real-world is not
as controlled as clinical trials and is much more complex. This is exemplified
by the non-adherence to timely monitoring of BCR::ABL1, with only 21-
27% of patients in the Netherlands meeting required monitoring milestones
[72]. In China, only 43% of patients adhere to the recommended 3-monthly
testing schedule [44], and around one-third of Chinese physicians report
not following the CML guideline according to the time-related targets [73].
Similarly, non-adherence to treatment and dose adjustments is also common.
Due to intolerability, one in five to one in three patients switches to another
type of TKI [30, 74, 75].

This highlights that patient-reported outcomes, including toxicity symptoms,
are a key factor in shared decision-making in the consultation room and,
therefore, play a significant role in treatment outcomes. Yet, at present, we
lack evidence-based recommendations on which TKI to switch to when a
specific intolerable symptom arises, or on how to predict intolerability, which
is necessary for more personalised care. Treatment switches are currently
guided by expert knowledge and by available evidence on tolerability, which
is mainly physician-reported tolerability. As a result, current CML guidelines
fall short in addressing real-world treatment scenarios, as they often
overlook the patient-centred context—limiting their practical relevance and
personalised application.

Context of this thesis

Our research is embedded within the Dutch CML evidence ecosystem and is
shaped by three key drivers: (1) the patient organisation Hematon, (2) the
HOVON CML-MPN (Dutch-Belgian Cooperative Trial Group for Haematology-
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Oncology) working group, and (3) the digital care platform CMyLife. We briefly
discuss these three drivers here.

Firstly, the Dutch CML patient organisation, Hematon, has prioritised the
development of an overview of each patient's symptoms to benefit patients.
This is due to the significant impact that patients’ symptoms have on their daily
lives, and the relative underrecognition of these symptoms in the medical field.
This clear priority has strengthened the focus of our research aim.

Secondly, within the Dutch CML evidence ecosystem, a vital role is played by
the HOVON CML-MPN working group of the Dutch Society for Haematology.
Not only does it develop the Dutch CML guideline [68], but it also initiates
and coordinates clinical trials. Its members, all haematologists or patient
representatives from patient organisation Hematon, are deeply involved in
CML care. Through these combined activities, the CML-MPN working group
links clinical care to knowledge gaps, research, and guideline development
within the Dutch CML evidence ecosystem. As a result, The HOVON CML-MPN
working group is a key driver and end-user of our research and its findings,
under the supervision of the Dutch Society of Haematology.

Finally, the nationwide digital care platform CMyLife was established to
provide patients with the tools to manage and monitor their own CML, interpret
BCR::ABLT results, and take appropriate action. CMyLife includes a patient-
portal (www.cmycml.nl) and a guideline-application [76, 77]. Patients using
the platform have access to their own electronic personal health environment,
which connects individual hospitals’ electronic patients records CMyLife's
nationwide guideline-application. Dutch CML patients are treated in eight
academic hospitals and 68 general hospitals [78], making CMyLife a unique
platform for research, as patients can now be reached directly.

Aim of this thesis

The main aim of this thesis is to explore how real-world patient-provided
toxicity symptoms can be integrated into CML care and the CML guideline, in
a way that modernises and enhances the useability of the CML guideline. This
would be aninitial step towards creating a personalisation of the CML guideline,
with a central focus on the patient's perspective. We therefore addressed:

15
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e What is already known about patient-reported toxicity symptoms, both per
symptom and per TKI (Chapter 2) ?

e Which instruments are available to measure patient-reported toxicity
symptoms in CML patients, and what is their content validity (Chapter 3)?

e Giventhe lack of instruments with sufficient content validity, can we develop
and validate a new instrument to capture CML patient-reported toxicity
symptoms? (Chapter 4)

e Can we explore pilot data to evaluate and compare the toxicity burden?
(Chapter 4)

e What are the benefits and limitations of real-world patient-reported toxicity
monitoring for guidelines and care, as perceived by patients, clinical
professionals, and guideline developers (Chapter 5)?

e Which knowledge gapsin CML care can be addressed by real-world patient-
reported toxicity data, and how should these be prioritised (Chapter 5) ?

Thesis outline

In Chapter 2, we systematically search for and meta-analyse the prevalence of
patient-reported toxicity, focusing on individual symptoms and TKils. Limited
evidence and non-standardised instruments prompt us to investigate existing
instruments to assess patient-reported toxicity. We therefore systematically
search for and critically assess the content validity of existing instruments
(Chapter 3). As there is room for improvement we set out to develop and
validate a new instrument. Additionally, we collect pilot data to explore
differences in toxicity burden (Chapter 4).

To prepare for the practical implementation of our instrument in care and
guideline development, we assess the benefits and limitations as perceived
by end-users regarding its useability in both contexts (Chapter 5). We also
identify and prioritise knowledge gaps that could be addressed through
real-world patient-reported toxicity data. These gaps translate our research
findings into actionable points for CML guideline development Finally, in
Chapter 6, we conclude with a general discussion, reflecting on our findings
and considering theirimplications for future practice and research.
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Terminology

Throughout this thesis we refer to guidelines as clinical guidelines, as defined
by the Institute of Medicine in the United States [1]. In addition, we refer to
toxicity symptoms as symptoms that may indicate toxic effects or an adverse
event resulting from treatment. It is important to note that a toxicity symptom
does not necessarily imply a causal relationship with the treatment received.

17
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Abstract

Purpose

One in five chronic myeloid leukaemia (CML) patients experiences such
intolerability that they switch tyrosine kinase inhibitor (TKI) treatment within
three years. Information on tolerability is needed to guide shared decision-
making. However, an overview of symptoms patients experience per TKI is
lacking, and physician-graded toxicity underestimates patients’ experiences.

Methods

We systematically searched PubMed and Embase from inception to February
2025 and conducted a meta-analysis on the prevalence of patient-reported
symptoms in CML per TKI. This study follows the Preferred Reporting Items for
Systematic Reviews (PRISMA) guideline for systematic reviews.

Results

We included 11 studies with 2,987 patients, reporting on 47 different
symptoms of any severity. The low-grade patient-reported symptom burden
was high. No data were available on asciminib and ponatinib, and minimal data
were available for bosutinib. In indirect, unadjusted comparisons, 13 out of
47 symptoms (of any severity) showed significant differences in prevalence
between common TKI types.

Conclusion

Our findings provide essential information to guide treatment decisions in
cases of intolerability. However, there is a clear need for further research with
standardised instruments, especially in second and third generation TKI types,
including direct comparisons and comparisons adjusted for covariates.



Patient-reported toxicity symptoms in CML: a systematic review and meta-analysis |

Introduction

For two decades, patients with chronic myeloid leukaemia (CML) have been
effectively treated with tyrosine kinase inhibitors (TKIs). Currently, six types
of TKls are available in most countries (imatinib, dasatinib, nilotinib, bosutinib,
ponatinib and asciminib) [1]. As patients reach a near-normal life expectancy
when they attain an optimal response [2, 3], quality of life during the often
lifelong TKI treatment has become increasingly important. The symptom
burden during TKI therapy, as reported by patients, has been shown to strongly
influence quality of life, treatment adherence, and consequently, treatment
response [4-6]. However, current CML guideline recommendations are primarily
based on clinical trials in which survival or disease control is the primary
outcome. In these trials, toxicity is primarily evaluated using the Common
Terminology Criteria for Adverse Events (CTCAE) [7], graded by physicians. The
focusison clinically relevant toxicities that require medicalintervention, such as
neutropenia and thrombocytopenia, as well as complications like cardiovascular
events [8]. Patient-reported symptoms, such as fatigue and skin problems, are
often underreported, as they are deemed less relevant for haemato-oncological
management and thus easily overlooked by physicians. Additionally, symptoms
experienced by CML patients during therapy are underestimated by physicians,
both in severity and prevalence [9]. However, intolerance leads to switching
TKI treatment in one in five patients within the first three years treatment
initiation [10]. In view of lifelong treatment, needed for most CML patients,
efforts to optimise quality of life should be urgently addressed. As part of this,
an overview of patient-reported symptoms per TKI is needed, as well as the
differences in symptom burden between different TKI types, to adequately
support patients, maximizing effectiveness while minimizing symptom burden
and informing shared decision-making for treatment choices. Although many
reviews, primarily narrative, summarise adverse effects, no quantitative
summary of patients’ experiences exists. We therefore systematically reviewed
and meta-analysed the prevalence of toxicity-symptoms during each type of TKI
treatment, as reported by CML patients.

Materials and methods

Data sources and search strategy
We searched PubMed and Embase/Ovid in English (inception - January 2022,
updated in July 2023 and February 2025) with MeSH-terms or similar, plus free
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text terms - including synonyms and brand names -, for CML and the six current
TKl types. The full search strategy is given in the Supplementary material. This
study is reported according to the Preferred Reporting Items for Systematic
Reviews (PRISMA) format [11].

Eligibility criteria

Articles had to be on chronic phase CML patients 218 years, treated with
imatinib, nilotinib, dasatinib, bosutinib, ponatinib or asciminib and report the
prevalence (proportion) of patients who experienced a symptom separately
for each TKI, and for each symptom.

Study selection

Two authors (YS and either PS or ML) independently selected studies, first
on title and abstract, and subsequently full text. Prospective studies that
mentioned symptoms or adverse effectsin theirabstract were always screened
full text to determine whether these included patient-reported symptoms.
Full-text selections were compared between authors and differences were
discussed until consensus. Reference lists of included articles and systematic
reviews were checked.

Data extraction

Data were extracted or calculated by a single researcher (PS or ML) and
included the proportion of patients who reported a symptom of any severity
(prevalence). If needed, proportions were calculated or extracted visually
from figures. For the analysis of moderate-severe symptoms, the proportion
of patients who scored one of the top two response options on a four-point
scale was extracted. If >1 proportion was available over time, 12 months
was taken, as this was the last measuring point available for all included
articles. Symptoms that were described in various ways in different articles
were brought together under a general term (see Supplementary material).
When available, general symptoms (e.g., pain) were described in more detail
(e.g., musculoskeletal pain, abdominal pain). In addition, study type, type of
questionnaire(s) used, population size, treatment characteristics, median age,
gender, comorbidity and comedication were extracted.

Critical appraisal

Two researchers independently assessed study quality (PS and ML or YS),
using the adapted version of the Newcastle Ottawa Scale [12], resolving
differences of opinion through discussion. Thereis noideal quality assessment
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tool designed specifically for prevalence studies [13]; the Newcastle Ottawa
Scale has been described as the best option [14] with an adapted version
available for prevalence studies [12, 15]. It assesses sampling, sample size,
response rate, measurement tool and outcome assessment. We considered
the assessment of confounding factors and statistical tests as not applicable
to our data, and a score <5 as low-quality.

Statistical analysis

We performed meta-analyses on the prevalence of symptoms per TKI with a
random effects model using Stata 17. Zero prevalence was imputed as 0.5 to be
included in meta-analysis. The standard error of prevalences was calculated
using population size and prevalence. Statistical heterogeneity was assessed
using the I-squared (I?) estimate, and considered high (>50%), moderate
(25-50%) or low (<25%) [16]. We evaluated between-group differences in
prevalence, also in indirect comparisons between studies. To limit findings
due to chance, because of the high number of comparisons, we imposed p<0.01
instead of p<0.05 as a significancy limit for between-group differences.

We performed sensitivity analysis for the three most common symptoms of
each TKI, excluding low-quality studies. For nilotinib sensitivity analysis was
also performed on anxiety and depression and pain as these were the only
symptoms one of the low-quality studies described. If significant (p<0.05),
low-quality studies would be excluded from meta-analysis.

We explored heterogeneity in a random effects meta-regression analysis, for
symptoms described by 25 articles, testing separately for multiple covariates
related to population characteristics (median age (if needed mean age), male
proportion, median treatment duration, comorbidity prevalence, comedication
prevalence). If 210 studies with a selected covariate were available, we would
perform a multivariate meta-regression [17].

Results

Search results and study selection

We selected 11 studies with 2,987 patients: seven on imatinib [18-24]
(1,795 patients), fourondasatinib [18,21-23] (233 patients), sixon nilotinib [18,
22, 23, 25-27] (509 patients), two on bosutinib [19, 28] (450 patients)
and zero on asciminib or ponatinib (Figure 1). 66 studies were ineligible
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because they did not report (original) patient data; no data on specific

symptoms were reported; prevalence data was not provided, or not provided
per symptom/per TKI, or only gathered for the top-3 symptoms; symptoms
after TKI withdrawal were reported on; or only severe (and not moderate-

severe) symptoms were reported on.

Figure 1 PRISMA flow diagram of study selection
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Study characteristics

Four out of eleven included articles were published in the past five years
(Table -). The questionnaires that were used were the European Organization
for Research and Treatment for Cancer (EORTC) Quality of Life Questionnaire
C30, CML24 (EORTC QLQ-C30, EORTC QLQ-CML24), the EuroQol 5D (EQ-5D),
the functional assessment of cancer therapy leukaemia (FACT-Leu), the MD
Anderson Symptom Inventory for chronic myeloid leukaemia (MDASI-CML),
the Patient Health Questionnaire-9 (PHQ-9) and generic questionnaires.
Population-sizes ranged from nine to 859 per TKI across studies. Treatment
duration differed greatly: some studies included patients starting TKI
treatment, while maximum median treatment duration was five years. In most
studies which reported on the line of therapy, at least half of the population
had been treated with a different TKI previously. Median age ranged from
40 to 63 years, and the percentage of male patients ranged from 46 to 63%.
Comorbidities ranged from 26 to 60%, reported by five articles. Prevalence of
comedication was described by three articles and ranged from 15 to 73%.

Critical appraisal

Seven studies achieved a moderate or higher quality score, with no studies
scoring the maximum score of seven because only one point was assigned
to a patient-reported assessment of outcome (see the Supplementary
material). Four studies [22, 25, 27, 28] scored low on study quality because
there were doubts on the representativeness of the sample, the number of
non-respondents was high, or the instrument used to register symptoms was
not validated.
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Table 1 Characteristics of included studies

Article Study type Questionnaires  Patients  TKI type (n of TKI treatment
(setting) (eligibility) included patients) duration reported
by studies
Boons Observational (six Generic 68 nilotinib (68) 43% started
2020[25]  Dutch hospitals) (patients on treatment
nilotinib) 57% median 42
m of treatment
at study start
Symptoms
reported at 3,
6and12m
Bostan Cross-sectional EORTC QLQ- 121 dasatinib (30) Median 31 m
2020 [18] (university CML24 imatinib (61)
hospital, Turkey) MDASI-CML nilotinib (30)
(on TKI
treatment)
Cortes RCT (multicentre, EQ-5D 385 bosutinib (194)  Treatment started
2019 [19] international) FACT-Leu imatinib (191) for study
(ECOG Symptoms
performance reportedat 12 m
statusOor1)
Efficace Cross-sectional Generic 422 imatinib (422) Median 5y
2011 [20] (26 Italian (imatinib as
centres) 1st-line 23 years,
in complete
cytogenetic
response)
Efficace Cross-sectional EORTC QLQ- 188 dasatinib (94) Median 17 m
2020[21] (38 Germanand CML24 imatinib (94)
Italian centres) (dasatinib or
imatinib as
1st-line <3 years,
in complete
cytogenetic
response)
Huguet Observational EQ-5D-3L 98 nilotinib (98) Treatment started
2019 [27]  (multicentre, (recently for study
France) diagnosed, Symptoms
nilotinib as reported at24 m
1=t-line)
Kantarjian ~ RCT (multicentre, EQ-5D 256 bosutinib (256) Treatment started
2018 [28]  international) FACT-Leu for study
(resistance/ Symptoms
intolerance reported at 36, 96,
to imatinib, 192 and 360 w
ECOGOor1)
Kapoor Cross-sectional PHQ-9 100 imatinib (100) Median 30 m
2015 [24] (single centre, (imatinib
India) >3 months,

<80 years)
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Line of TKI Starting dose Age Male Comorbidity (%) Comedication (%)
therapy (median) (%)
51% 1<tline 72% 2x300mg/d  Mean: 58 51 56 73
49% 2"4/3r 7% 2x150 mg/d
line 13% 2x400 mg/d
3% 300 mg/d
4% 400 mg/d
50.4% 1¢tline  Notreported 53 46 91% HCT-CI <3 Not reported
49.6% 2™ line Dose reductions
in 8% of patients
100% 1'line  bosutinib 53 57 Not reported Not reported
400 mg/d
imatinib 400
mg/d
Notreported  91% 400 mg/d 57 59 36.3%2>1at Not reported
4% <400 mg/d diagnosis
5% >400mg/d
Dose changesin
39% of patients
22.4% dasatinib 85% 63 54 58 59
previous 100 mg/d
treatment imatinib 82%
400 mg/d
100% 1s'line  98% 600 mg/day 54 53 Not reported Not reported
45.7% 2™ line 500 mg/d Mean: 52 50 Not reported Not reported
37.7% 3 line
16.1% 4™ line
0.5% 5™ line
Not reported  81% 400 mg/d 40 63 Not reported 15

13% 600 mg/d
6% 800 mg/d
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Table 1 Continued

Article Study type Questionnaires  Patients  TKI type (n of TKI treatment
(setting) (eligibility) included patients) duration reported
by studies
Kekale Cross-sectional Generic 86 dasatinib (9) Not reported
2015 [22] (eight secondary  (TKI treatment imatinib (68)
and tertiary >6 months) nilotinib (9)
care hospitals
in Finland)
Nguyen Cross-sectional EORTC QLQ-C30 121 nilotinib (121) Mean 2.06y
2022 [29] (two Vietnamese (resistant/
centres) intolerant to
imatinib, on
nilotinib 23
months)
Yu Cross-sectional Generic 1,142 dasatinib (100) Median27 m
2019 [23] (single centre (TKI therapy imatinib (859)
plus patient >3 months) nilotinib (183)

advocacy
organization,
China)

Abbreviations: d: day; HCT-CI: haematopoietic cell transplantation comorbidity index; m: month;
RCT: randomised controlled trial; w: week; y: year.
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Line of TKI Starting dose Age Male Comorbidity (%) Comedication (%)

therapy (median) (%)

54.7% 1¢'line  Notreported 59 52 Median 1 per Median 2 per

29.1% 2" line patient patient

15.1% 3" line

1.2% 4™ line

100% 2 line  Notreported Mean: 47 59 60% 21 (21%1, Not reported
24%2,15% 23)

70% 1<tline Not reported 42 63 26% (15% Not reported

309% 2n9/3d
line

cardiovascular,
11% other)
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Meta-analysed prevalence of patient-reported toxicity-symptoms
Eleven studies reported on 47 symptoms of any severity during imatinib,
dasatinib, nilotinib or bosutinib use, with a meta-analysed prevalence range
of 5.0 to 71.2% across symptoms (overview and detailed forest plots for
all meta-analyses in the Supplementary material). The prevalence of the
symptom burden of imatinib was reported by 7 different articles on 1,795
patients [18-24]. Fatigue (71.2%, 95% confidence interval [95% CI]:
59.7-82.7%, 1> = 95.2, five studies), oedema (69.3%, 95% Cl: 60.8-77.9%,
2= 89.5%, five studies) and muscle soreness (65.2%, 95% Cl: 47.2-82.5%,
I2=97.8, five studies) were the symptoms with the highest reported prevalence
of any severity across studies. Symptoms during dasatinib use were reported
by four studies [18, 21-23] with a total population of 233 patients, giving a top
three symptom burden of any severity of fatigue (64.1%, 95% Cl: 44.5-83.7%,
I2=89.7, four studies), frequent urination (53.8%, 95% Cl: 45.1-62.6%, 12= 0%,
two studies) and musculoskeletal pain (52.0%, 95% CI: 26.5-77.5%, 12=92.9%,
two studies). Prevalence for nilotinib was described by six articles [18, 22, 23,
25-27] with a total population of 509 patients. Its most frequent symptoms of
any severity were fatigue (67.0%, 95% Cl: 59.0-75.1], 1= 60%, five studies),
frequent urination (63.3%, 95% Cl: 46.1-80.1%, one study) and itchy skin
(53.5%, 95% Cl: 44.7-62.3%, 12= 42.3%, two studies). Bosutinib was described
by 2 articles [19, 28], giving a total population of 450. Only for pain and anxiety/
depression of any severity, one or more studies were available, with effect
estimates of respectively 37.1% (95% Cl: 30.9-43.2%, 12=51.6%, two studies)
and 44.1% (95% Cl: 24.1-64.1%, 12= 96.3%, two studies).

Heterogeneity between studies was high for most symptoms of any severity,
resulting in a median heterogeneity and range of 87.3% (0.0 - 97.8) for
imatinib, 55.3% (0.0 - 97.6) for dasatinib, 62.0% (0.0 - 90.9) for nilotinib and
73.9% (51.6 - 96.3) concerning bosutinib.

Five studies reported on the proportion of 1,973 patients with moderate-
severe symptoms on a four point scale [20, 21, 23, 24, 29] (overview in the
Supplementary material). The prevalence of moderate-severe symptoms
during imatinib was reported by four different articles on 1,475 patients [20,
21, 23, 24]. Eye problems (34.0%, 95% Cl: 24.4-43.6%, one study), frequent
urination (33%, 95% Cl: 23.6-42.4%, one study), and oedema (31.0%, 95% CI:
23.5-38.5%, 1?=86.1%, three studies) were the three most reported moderate-
severe symptoms under imatinib. Two studies reported on moderate-severe
symptoms in 194 patients on dasatinib [23, 29]. Fatigue (25.3%, 95% CI: -1.2-
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57.7%, 1> = 95.2%, two studies), weight change (24.0%, 95% Cl: 15.6-32.4%,
one study), and frequent urination (19.0%, 95% Cl: 11.0-27.0%, one study)
were the three most reported moderate-severe symptoms under dasatinib.
The same two studies reported on symptoms during nilotinib, with the top
three moderate-severe symptoms in 304 patients being fatigue (25.6%, 95%
Cl: 16.8-34.4%, 17 = 68.8%, two studies), itchy skin (24.0%, 95% CI: 17.7-
30.3%, one study), and pain (22.0%, 95% Cl: 14.6-29.5%, one study). The
median heterogeneity of the studies for moderate-severe symptoms was
45.8% (0-96.4) for imatinib, 22.1% (0-95.2) for dasatinib and 41.8% (0-91.1)
for nilotinib.

Sensitivity analysis

Excluding the four low-quality studies [22, 25, 27, 28] did not significantly alter
meta-analysed effect estimates of the most prevalent symptoms for each TKI
(data not shown). Hence, no articles were left out of the meta-analysis.

Differences in symptom prevalence between TKIl types

Statistically significant more patients on imatinib experienced abdominal
distension, abdominal pain, breast pain/swelling (females), a decrease
in sexual desire, diarrhoea, oedema, dry eyes, hair colour change,
hypomenorrhea, muscle cramps/soreness, nausea, pain or skin colour change
(any severity and/or moderate-severe), when compared to both dasatinib
and nilotinib (Table 2). Musculoskeletal pain, vomiting, and weight gain
were experienced more by patients on imatinib compared to nilotinib. Breast
pain/swelling (females), dry eyes, hypomenorrhea and an itchy skin were
experienced more by patients using nilotinib than dasatinib. Moderate-severe
memory problems were experienced more frequently by patients on dasatinib,
compared to imatinib and nilotinib. More clinically relevant differences,
tentatively defined as a magnitude of 210% or higher, were identified between
TKI types, but none of these differences reached statistical significance of
p<0.01 (data not shown).
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Table 2 Prevalence (%) [with 95% confidence intervals] of symptoms with statistically significant
differences across TKI types, based on indirect comparisons between studies

dasatinib imatinib nilotinib

Abdominal distension

Any severity

Abdominal pain
Any severity 23.4[13.0; 33.9]
Moderate to severe

Breast pain/swelling (female)

Any severity

Moderate to severe

Decrease in sexual desire

Diarrhoea
Any severity 18.3 [0; 38.8]

Moderate to severe
Dry eyes

Moderate to severe
Oedema

Any severity

Moderate to severe
Eye problems (e.g., burning, watery, irritated or dry)

Moderate to severe No data available

Hair colour change
Any severity 21.0[13.0;29.0]

Moderate to severe

Hypomenorrhea (female <50y)
Any severity
Moderate to severe

Itchy skin
Any severity

Memory problems

Moderate to severe

Muscle cramps/soreness
Any severity 42.2 [25.0;59.4]
Moderate to severe
Musculoskeletal pain

Any severity

Nausea
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dasatinib imatinib nilotinib

Any severity 22.8[15.9;29.61* 35.5[28.9; 42.2]*/** 17.6 [13.5;21.7]**
Pain (not specified)

Moderate tosevere | 6.0 [1.1; 10.9]*** 10.0 [4.12; 15.9]** 22.0/[114.6;29.5] % */***
Skin colour change

Any severity 28.0[19.2;36.8]* 50.0 [46.7;53.3]*/** 23.0[16.9;29.11**

Moderate to severe = 6.0 [1.3;10.7]* 23.0[20.3; 25.7]1*/** 8.0 [4.1;11.9]**
Vomiting

Moderate to severe 7.0 [1.9;12.1] 7.0[5.2;8.8]** 2.0 [0; 4.2]**
Weight gain

Any severity 37.0[27.6; 46.4] 45.0 [41.7; 48.3]** 28.0 [21.5; 34.5]**

*Significant difference between imatinib and dasatinib; **Significant difference between
imatinib and nilotinib; *** Significant difference between dasatinib and nilotinib.

Significantly better compared to other TKI(s)

Both significantly better and worse, compared to other TKls

Significantly worse compared to other TKI(s)

Meta-regression

Multivariable meta-regression was not possible due to the limited number of
studies that provided data on covariates. Similarly, too few data were available
on comorbidity and comedication to perform meta-regression, whereas
treatment duration could only be taken up in the analysis of fatigue for imatinib.
Explorative meta-regression was performed on fatigue and nausea for imatinib
and nilotinib and on muscle cramp, oedema and diarrhoea for imatinib only,
as these were the only symptoms with data on (some) covariates in at least
five studies. Concerning fatigue of any severity, as reported by nilotinib users,
median age seemed to explain a large part of the heterogeneity (51.8%). With
a co-efficient of -1.30, the estimated prevalence of fatigue decreased when
age increased. No other significant changes were identified (data not shown).

Discussion

This study critically investigated the symptom burden during TKI therapy,
as reported by chronic phase CML patients. The prevalence of patients who
experienced symptoms of any severity was reported for 47 different symptoms
and ranged from 5.0% to 69.3% for different TKI types and symptoms. The key
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symptom was fatigue, which is in line with previous clinician-reported adverse
effects [30]. In an indirect comparison of imatinib, dasatinib, and nilotinib,
statistically significant differences in symptom prevalence (any severity) were
identified for 13 symptoms, generally favouring dasatinib and nilotinib over
imatinib. Only one included study made a direct comparison between TKl types
(the BFORE randomised trial), reporting on pain and anxiety/depression of any
severity only [19]. Results for these symptoms were similar to other 3

The need to use patient-reported outcomes in CML research is emphasised
when we compare the patient-reported symptom burden estimated in this
study to the toxicity-burden estimated by studies that applied CTCAE, as
reported by physicians (any severity). Our effect estimates are often at the
upper end of or even above the range of the prevalence of all-grade toxicity
assessed by CTCAE [7, 33], further supporting the idea that physician-
assessed toxicity underestimates the symptoms patients experience. Fatigue
and oedema, in particular, were reported at significantly lower rates (229%
(fatigue) and 16% (oedema)) in CTCAE assessments for both dasatinib and
nilotinib [7]. Similarly, for imatinib, muscle cramps were reported 23% less
frequently [33], compared to our meta-analysed effect estimates.

Our study is the first to quantitatively analyse the prevalence of CML patient-
reported symptoms during TKl therapy. Its strength lies in the detailed analysis
and variation of patient-reported symptom burden provided by combining data
from different studies. In contrast to CTCAE, there is no consensus on how
patient-reported outcomes should be measured and reported. Seven out of
11 identified studies used validated instruments, with only four using
leukaemia-specific instruments. Two of these four studies used the FACT-
LEU, which is not sufficiently comprehensive, as it misses key TKl-related
toxicity, such as muscle cramps [34]. However, the other validated CML-
specific instrument used by two studies (EORTC QLQ-CML24) does not cover
genitourinary symptoms, which appear to be prevalent based on one study
using a generic instrument [23]. Unfortunately, this generic instrument lacks
sufficient content validity [34]. Therefore, this review does not determine
which instrument is best suited to assess TKl-related toxicity in CML.

As for the reporting of outcomes, we had to exclude many studies because of
differences in reporting, e.g., 17 studies did not report per TKI type [35-51],
while 19 studies reported other outcomes than prevalence [26, 52-69]. To
some extent we can compare our findings to twelve of these studies, which
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reported mean symptom scores [26, 52, 53, 55, 59, 62, 63, 65-69]. Eight of
those twelve studies reported on multiple symptoms, identifying fatigue as the
most severe symptom in dasatinib [52, 55, 69]; imatinib [52, 53, 55, 59, 621,
nilotinib [26, 52, 53, 55, 65, 69]; as well as for ponatinib [69]. However, for
bosutinib one study found that diarrhoea had the highest mean score [53]. This
suggests that fatigue is both the most prevalent and the most severe symptom,
though this might not apply to bosutinib, for which we had no prevalence data.

In addition, eight of those twelve studies made comparisons between different
TKI types: six observational studies made unadjusted comparisons [52, 53, 55,
66, 67,691, while two were randomised controlled trials [63, 68]. Comparisons
were made between asciminib, bosutinib, dasatinib, imatinib, nilotinib and
ponatinib. Overall, 22 different treatment groups were identified across
these studies with six treatment groups including fewer than 30 patients
and only two treatment groups including more than 100 patients. Findings
from these eight studies were diverse: some reached statistical significance
for certain comparisons, while others did not find significant differences for
similar comparisons, or even reported contradictory significant differences.
Notably, most studies used questionnaires that evaluated only a few separate
symptoms. At present, the variety of questionnaires used and the variability
in the reporting of outcomes compromise the comparability of patient-
reported symptoms, making it challenging to draw consistent and clinically
meaningful findings across studies [70]. Low patient numbers and unadjusted
comparisons further contribute to this problem.

Two of those eight studies that compared mean severity scores but could
not be included in our meta-analysis, still provide valuable supplementary
data and merit discussion. The first is the randomised ASCEMBL trial, which
compared asciminib to bosutinib [63]. Reporting adjusted mean differences
in symptom scores using a mixed-effects model for repeated measurements,
the study found that six out of 20 individual symptom items statistically
favoured asciminib over bosutinib (nausea, lack of appetite, feeling drowsy,
dry mouth, vomiting, and diarrhoea). However, the differences were small
and did not reach the predefined clinical meaningful difference of 15%,
except for diarrhoea, which worsened under bosutinib. The second study with
supplementary data found that patients on ponatinib had significantly worse
mean scores compared to patients on dasatinib and/or nilotinib for skin rash,
muscle cramps, dry mouth and distress, disturbed sleep, malaise, swelling of
extremities, and shortness of breath [69].
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The research field is at the beginning stages of leveraging real-world data,
and the availability and quality of such data are still limited [71]. As a starting
point, it would be useful if more and larger studies reported on toxicity-
symptoms, tabulating outcomes according to TKI type and response given,
instead of reporting on quality of life expressed by mean scores. Even though
we identified 47 symptoms on which 11 studies reported in this way, 53%
(symptoms of any severity) to 70% (moderate-severe symptoms) of all our
analyses are based on the results of only one study. Furthermore, data on
bosutinib, ponatinib and asciminib were scarce or absent and are especially
needed to inform clinical care.

Another limitation is the high heterogeneity of the meta-analysed effect
sizes, reflecting either clinical heterogeneity, such as population or treatment
differences, and/or methodological heterogeneity, such as different
questionnaires. Previous studies have shown significant correlations between
patient-reported symptoms and, for example, gender, treatment duration, age,
comorbidity and comedication [20, 37, 72]. We identified age as a covariate
that explained heterogeneity to a large extent for fatigue during nilotinib use.
The prevalence of patient-reported fatigue of any severity decreased with
increasing age, possibly due to a ‘response shift’, a psychological adaptation in
which patients either change their internal standards for measuring a concept
(what is 'fatigue’ may shift during the course of a chronic illness); or redefine
fatigue as they age [73]. However, the limited number of studies that provided
(consistent) information on pre-determined covariates restricted exploratory
analysis: we did not find a similar age-related effect on fatigue prevalence
during imatinib or dasatinib use, for example.

In this meta-analysis frequent urination is found to be a high-prevalence
symptom for CML patients treated by either of the three analysed TKis,
although it has not been described as a side effect of TKIs before. Besides it
possibly being an effect of TKI treatment, feasible explanations could be that it
is a consequence of oedema during TKI treatment, or due to comorbidity. Due
to limited information on covariates, this could not be further specified. An
individual-patient data meta-analysis of existing studies might shed more light
on covariates. Future studies should incorporate consistent and standardised
information on covariates, to help unravel the impact they have on the patient
symptom-experience in the real-world.



Patient-reported toxicity symptoms in CML: a systematic review and meta-analysis |

Conclusion

Low-grade patient-reported symptom burden during TKI usage is high, with
significant differences between TKI types for a third of reported symptoms.
Though evidence is mainly indirect and unadjusted for covariates, this is the
most in-depth overview of patients’ experiences available to the best of our
knowledge. These findings are a prerequisite for shared decision-making,
when discussing treatment choices with patients. Future real-world studies
should focus on direct comparisons between different TKI types, adjusted for
covariates, including asciminib, bosutinib, and ponatinib.
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Supplementary material

Search strategy
The search strategy included terms and synonyms for ‘chronic myeloid
leukaemia’, ‘protein kinase inhibitors' and different TKI brand names. Case
reports, editorials and phase | clinical trials were excluded in the search string
and the language of the articles was restricted to English. Phase | clinical trials
were excluded as these are dose finding studies: they usually do not evaluate
patient-reported symptoms, and when they do, they would only involve small
numbers of patients over a very short period of time.

Search string

Citations
January 2022

Citations
July 2023

Citations
February 2025

PubMed

#1

#2

#3
#4

#5
#6
#7
#8

#9

"Leukemia, Myelogenous, Chronic,
BCR-ABL Positive"[MeSH] OR “chronic
myelogenous leukemia” OR “chronic
myeloid leukemia” OR “Ph1 positive
chronic myelogenous” OR "Ph1-
positive chronic myelogenous” OR "Ph1
positive chronic myelogenous” OR
"Ph1-positive chronic myelogenous” OR
"Philadelphia positive chronic myeloid
leukemia” OR “Philadelphia-positive
chronic myeloid leukemia" OR “Chronic
myelocytic leukemia” OR "CML"

"Protein Kinase Inhibitors"[MeSH] OR
"protein kinase inhibitor” OR “protein
kinase inhibitors” OR "TKI" OR “TKls"
OR"TKI's" OR “imatinib” OR "imatinib
mesylate"[MeSH] OR “Glivec” OR
“nilotinib” OR "Tasigna” OR "“dasatinib” OR
“sprycel” OR "bosutinib” OR "bosulif” OR
“ponatinib” OR "iclusig” OR “asciminib”

#1 AND #2

"case reports"[Publication Type] OR
“clinical trial, phase i"[Publication
Type] OR "editorial"[Publication Type]

#3 NOT #4
humans|[Filter] AND english[Filter]
#5 AND #6

Filters: from 2021 - 2023 (search
July 2023 only)

Filters: from 2023 - 2025 (search
February 2025 only)

35,356

134,109

10,173

8,299

6,562

37,107

150,783

10,966

8,954

7,104
806

38,951

95,356

11,659

9,521

7,471
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Table Continued

Search string Citations Citations Citations
January 2022 July2023 February 2025
EMBASE OVID
1 chronic myeloid leukemia.mp. or 50,577 54,279 57,897
exp chronic myeloid leukemia/
2 cml.mp. 31,136 33,384 35,486
3 lor2 58,604 62,806 66,930
4 tyrosine kinase inhibitor.mp. or exp 340,117 411,877 466,369
protein tyrosine kinase inhibitor/
5 tki.mp. 23,153 27,470 31,374
6 (imatinib or glivec).mp. or exp imatinib/ 47,035 50,929 54,170
7 (nilotinib or tasigna).mp. or exp nilotinib/ 10,425 11,733 13,041
8 (dasatinib or sprycel). 15,937 18,282 20,673
mp. or exp dasatinib/
9 (bosutinib or bosulif). 3,070 3,697 4,272
mp. or exp bosutinib/
10 (ponatinib oriclusig). 3,611 4,519 5,455

mp. or exp ponatinib/

11 asciminib.mp. or exp asciminib/ [mp=title, 204 422 748
abstract, heading word, drug trade
name, original title, device manufacturer,
drug manufacturer, device trade
name, keyword heading word, floating
subheading word, candidate term word]

12 Lor50r6or7or8or%or10oril 343,570 415,833 470,885
13 3and12 24,939 27,145 291717
14 exp note/ or editorial/ 1,510,164 1,637,632 1,743,631
15 13 not 14 23,692 25,827 217,785
16 limit 15 to (human and english language 2,507

and exclude medline journals)
16 Limit 15 to (human and English 1,342

language and " remove medline
records” and yr="2021 -Current”
(July 2023 search only)

16 Limit 15to (human and English 1,001
language and “remove medline
records” and yr="2023 -Current”

(Feb 2025 search only)

PubMed and Embase combined 9,069 2,148 1,631
Identified through reference tracking 1 0 1
Subtotal 9,070 2,148 1,632
De-duplication between PubMed 8,988 2,039 1,632

and Embase records
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Table Continued

Search string Citations Citations Citations
January 2022 July 2023 February 2025
Duplicates between January 2022 1,465
and July 2023 searches removed
(July 2023 search only) 2
Duplicates between July 2023 1,302 —

and Feb 2025 searches removed
(Feb 2025 search only)

Screened on title and abstract 8,988 1,465 1,302
Excluded on title and/abstract 8,566 1,449 1,263
Screened full text 422 16 39
Excluded after full text screening: 412 15 39
No data on specific symptoms 21 1 0
No (original) patient-reported data 365 10 25
No data per TKI 11 2
No prevalence data 13 1 5
Patient reported symptoms 1 1
after/during TKI withdrawal
Only severe symptoms reported 1 0 0
Only data on top 3 0 1
symptoms per patient
Included after full text screening: 10 1 0
Asciminib 0 0 0
Bosutinib 2 0 0
Dasatinib 4 0 0
Imatinib 7 0 0
Nilotinib 5 1 0
Ponatinib 0 0 0
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Critical appraisal
Criticalappraisal of included studies, according to adapted Newcastle Ottawa Scale

Study Selection
Representativeness Sample size (max 1 Non-respondents
sample (max 1 star) star) (max 1 star)

Boons 2020 * *

Bostan 2020 * *

Cortes 2019 * * *

Efficace 2011 * * *

Efficace 2020 * * *

Huguet 2019 *

Kantarjian 2018 *

Kapoor 2015 * *

Kekale 2015 * *

Nguyen 2022 * *

Yu2019 * * *

Abbreviation: n.a.: not applicable

Symptom definitions
Insofarassymptom definitionsare not obvious, included terms are described here.

Generalterm

Included terms

Bruising/bleeding easily

Bruising easily; easy bruising/bleeding;
haemorrhagic tendency of skin

Oedema Swelling of ankles, legs or around eyes;
swelling of hands, legs, feet, oraround eyes;
periorbital and lower limb oedema; oedema

Rash and/or skin problems Rash/skin changes; rash; skin problems

Pain Pain; pain and discomfort
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Comparability Outcomes Total 2
Ascertainment of Control confounding Assessment of Statistical 0-7 stars —
exposure (max 2 stars) factors outcome (max 2 stars) test
* n.a. * n.a 4
*x n.a. * n.a 5
*x n.a. * n.a. 6
*x n.a. * n.a. 6
*x n.a. * n.a. 6
*x n.a. * n.a 4
*x n.a. * n.a. 4
*x n.a. * n.a. 5
* n.a. * n.a. 4
*x n.a. * n.a 5
* n.a. * n.a. 5
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Figure 1 Meta-analysed effect estimates (weighted average) of the prevalence of 47 patient-
reported symptoms of any severity, reported by 2,987 patients across 11 studies on bosutinib,
dasatinib, imatinib, and nilotinib
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Figure 2 Meta-analysed effect estimates (weighted average) of the prevalence of 43 patient-
reported symptoms of moderate to severe intensity, reported by 1,973 patients across five

studies on dasatinib, imatinib and nilotinib
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Figure 3 Forest plot of the meta-analyses for fatigue (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 N E— 53.00 [ 35.16, 70.84] 5.54
Efficace 2020 -}~ 83.00[75.36, 90.64] 847
Kekale 2015 —_— 33.00[ 2.23, 63.77] 3.02
Yu 2019 - 73.00 [ 64.38, 81.62] 8.20
Heterogeneity: 12 = 326.13, 12 = 89.68%, H2 = 9.69 64.07 [ 44.48, 83.65]
Test on = 9‘: Q(3)=17.41,p=0.00
Testof 8 =0:z=6.41, p=0.00
Imatinib
Bostan 2020 —— 62.20 [ 50.05, 74.35] 7.17
Efficace 2011 B 82.00[78.28, 85.72] 9.31
Efficace 2020 - 79.00[70.77, 87.23] 8.31
Kekale 2015 —— 50.00 [ 38.04, 61.96] 7.22
Yu 2019 [ | 78.00 [ 75.26, 80.74] 9.44

Heterogeneity: 12 = 153.85, |2 = 95.20%, H2 = 20.84 71.20 [ 59.70, 82.70]
Testof 6 = 9‘: Q(4) =32.05, p=0.00
Testof 6=0:z=12.13, p=0.00

Nilotinib
Boons 2020 ——  7450[64.11,84.89] 7.69
Bostan 2020 — - 56.70 [ 39.06, 74.34] 5.59
Kekale 2015 —  m—— 67.00[36.23, 97.77] 3.02
Nguyen 2022 - 50.00 [ 50.57, 67.43] 8.26
Yu 2019 » 73.00 [ 66.53, 79.47] 8.76
Heterogeneity: 12 = 45.02, I2 = 60.00%, Hz = 2.50 67.04 [ 58.95, 75.13]

Test on = 6‘: Q(4)=9.74,p=0.04
Testof 6 =0:z=16.24, p=0.00

Overall <& 68.77 [ 62.32, 75.22]
Heterogeneity: 12 = 112.77, 12 = 89.01%, H2=9.10

Test on =0:Q(13)=74.67, p=0.00

Test of 6 =0:z=20.89, p=0.00

Test of group differences: Qb(2) =0.51,p=0.78

Random-effects REML model
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Figure 4 Forest plot of the meta-analyses for oedema (any severity)

Effect Size Weight
Study with 95% ClI (%)
Dasatinib
Bostan 2020 —a— 36.70 [ 19.45, 53.95] 7.16
Efficace 2020 —— 40.00 [ 30.00, 50.00] 8.27
Kekale 2015 B 44.00[ 40.67, 47.33] 8.90 2
Yu 2019 —— 38.00 [ 28.40, 47.60] 8.32 ——
Heterogeneity: 12 = 2.72, 12 = 12.59%, H2 = 1.14 L 3 42.27 [ 38.45, 46.09]
Testof § = eJ: Q(3)=2.24,p=0.52
Testof 6 =0:z=21.67, p=0.00
Imatinib
Bostan 2020 —— 54.00 [ 41.46, 66.54] 7.92
Efficace 2011 E 3 69.60 [ 65.29, 73.91] 8.84
Efficace 2020 —— 63.00 [ 53.20, 72.80] 8.30
Kekale 2015 —Jl—75.00[ 64.61, 85.39] 8.22
Yu 2019 [l 80.00[77.26, 82.74] 8.92
Heterogeneity: 12 = 77.05, |2 = 89.48%, Hz = 9.51 <@ 69.34[60.79, 77.88]

Testof 6 = 9}: Q(4) =35.07, p=0.00
Testof 6 =0:z=15.91, p = 0.00

Nilotinib

Bostan 2020 —— 20.00[ 5.69, 34.31] 7.64
Kekale 2015 B 44.00 [ 40.67, 47.33] 8.90
Yu 2019 - 38.00 [ 30.94, 45.06] 8.61
Heterogeneity: 12 = 108.36, |2 = 89.47%, H2 = 9.49 P 35.55 [ 22.74, 48.36]
Testof 6=0: Q(2) = 11.70, p = 0.00

Testof 6 =0:z=5.44, p=0.00

Overall 50.69 [ 40.44, 60.93]
Heterogeneity: 12 = 304.36, 12 = 97.43%, H2 = 38.92

Testof § = e}: Q(11) =514.80, p = 0.00

Testof 6 =0:z=9.70, p = 0.00

Test of group differences: q(2) =34.89, p=0.00

Random-effects REML model
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Figure 5 Forest plot of the meta-analyses for muscle soreness and cramps (any severity)

Effect Size Weight
Study with 95% ClI (%)
Dasatinib
Bostan 2020 —B— 33.30[ 16.44, 50.16] 7.37
Efficace 2020 - 30.00[20.79, 39.21] 8.18
Kekale 2015 [ 33.00[ 2.23, 63.77] 5.54
Yu 2019 E 22.00[13.96, 30.04] 8.27
Heterogeneity: 12 = 7.77, 12 = 16.27%, H2 = 1.19 26.97 [ 20.45, 33.50]
Testof 6 = eJ: Q(3)=2.56, p=0.47
Testof 6 =0:z=8.11, p=0.00
Imatinib
Bostan 2020 —— 41.00[ 28.65, 53.35] 7.89
Efficace 2011 B 77.90[73.98, 81.82] 8.51
Efficace 2020 - 70.00[60.79, 79.21] 8.18
Kekale 2015 —jlI- 88.00[80.36, 95.64] 8.30
Yu 2019 ] 48.00 [ 44.67, 51.33] 8.53
Heterogeneity: 12 = 372.71, 12 = 97.79%, H2 = 45.15 65.21[47.92, 82.50]
Testof 6 = eJ: Q(4) = 188.86, p = 0.00
Testof 6 =0:z=7.39, p=0.00
Nilotinib
Boons 2020 —— 53.90[ 42.14, 65.66] 7.95
Bostan 2020 —— 33.30[ 16.44, 50.16] 7.37
Kekale 2015 — | 67.00[36.23, 97.77] 5.54
Yu 2019 E B 26.00[ 19.53, 32.47] 8.38
Heterogeneity: 12 = 236.76, 12 = 84.42%, H2 = 6.42 42.21[25.02, 59.41]
Testof 6 = eJ: Q(3) =21.28, p=0.00
Testof 6 =0:z=4.81, p=0.00
Overall - 48.17 [ 35.99, 60.35]

Heterogeneity: 12 = 449.85, 12 = 96.72%, H2 = 30.45
Test on = eJ: Q(12) = 420.01, p = 0.00
Testof 6 =0:z=7.75, p=0.00

Test of group differences: Qb(2) =17.72,p=0.00

Random-effects REML model
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Figure 6 Forest plot of the meta-analyses for eye problems (any severity)

Effect size Weight

Study with 95% Cl (%)
Dasatinib
Bostan 2020 — 43.30 [ 25.66, 60.94] 15.10
Efficace 2020 —— 50.00 [ 39.81, 60.19] 23.93
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 48.32 [ 39.50, 57.15]
Test ofq = 9}: Q(1)=0.42,p=0.52
Testof 6 =0:z=10.73, p=0.00
Imatinib
Bostan 2020 —B— 57.40 [ 45.05, 69.75] 21.04
Efficace 2020 —Jl— 69.00[59.59, 78.41] 25.01
Heterogeneity: 12 = 35.91, |2 = 53.38%, H2 = 2.15 63.92 [ 52.64, 75.20]
Test on = eJ: Q(1)=2.15,p=0.14
Testof 6=0:z=11.11, p =0.00
Nilotinib
Bostan 2020 — 50.00 [ 32.16, 67.84] 14.91
Heterogeneity: 12=0.00, 12= %, H2 = . 50.00 [ 32.16, 67.84]
Testof 6 = SJ: Q(0)=0.00,p =.
Test of 6 =0: z=5.49, p = 0.00
Overall -/ 55.30 [ 46.09, 64.51]
Heterogeneity: 12 = 65.20, |2 = 61.45%, H2 = 2.59
Testof 6 = SJ: Q(4) =10.97, p =0.03
Testof 6=0:z=11.77, p=0.00
Test of group differences: Ob(2) =4.74,p=0.09

20 40 60 80

Random-effects REML model

2
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Figure 7 Forest plot of the meta-analyses for musculoskeletal pain (any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib
Efficace 2020 —Jl— 65.00[55.40, 74.60] 16.13
Yu 2019 —B— 39.00[29.40, 48.60] 16.13
Heterogeneity: 12 = 313.99, 12 = 92.90%, H2 = 14.08 52.00 [ 26.52, 77.48]
Testof § = eJ: Q(1) = 14.08, p = 0.00
Test of 6 =0:z=4.00, p=0.00
Imatinib
Efficace 2011 72.60[68.29, 76.91] 17.30
Efficace 2020 —Jl— 69.00[59.59, 78.41] 16.18
Yu 2019 47.00 [ 43.67, 50.33] 17.43
Heterogeneity: 12 = 191.54, |2 = 96.84%, H2 = 31.68 62.63 [ 46.58, 78.69]
Testof 6 = e}: Q(2) =91.00, p = 0.00
Testof 6 =0:z=7.64, p=0.00
Nilotinib
Yu 2019 —— 34.00 [ 27.14, 40.86] 16.83
Heterogeneity: 12 = 0.00, 2= .%, H2=. 34.00 [ 27.14, 40.86]
Test ofel = GJ: Q(0)=-0.00,p =.
Testof 6 =0:z2=9.71, p=0.00
Overall - 54.41[41.17, 67.66]
Heterogeneity: 12 = 259.06, |2 = 96.50%, H2 = 28.55
Testof 6 = e}: Q(5) = 145.17, p = 0.00
Testof 6 = 0:z=8.05, p=0.00
Test of group differences: Qb(2) =11.36, p=0.00

20 40 60 80

Random-effects REML model
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Figure 8 Forest plot of the meta-analyses for frequent urination (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 — 53.30[35.46, 71.14] 14.13
Efficace 2020 —— 54.00 [ 44.00, 64.00] 24.88
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2z = 1.00 53.83 [ 45.11, 62.55]
Testof § = 6}: Q(1)=0.00, p=10.95
Testof 6=0:z=12.10, p = 0.00
Imatinib
Bostan 2020 —B— 42.60[ 30.25, 54.95] 21.03
Efficace 2020 —Jl— 65.00[55.20, 74.80] 25.23
Heterogeneity: 12 = 218.54, 12 = 87.11%, H2 = 7.76 54.13[32.19, 76.07]
Test ofei = GJ: Q(1)=7.76,p =0.01
Testof 6 =0:z=4.83, p=0.00
Nilotinib
Bostan 2020 —jl——63.30[ 46.05, 80.55] 14.73
Heterogeneity: 12=0.00, I2=.%, H2 = . 63.30 [ 46.05, 80.55]
Test ofeI = 9}: Q(0)=-0.00,p =.
Testof 8=0:z=7.19, p=0.00
Overall /| 55.65 [ 47.20, 64.09]

Heterogeneity: 12 = 48.61, 12 = 54.19%, H2 = 2.18
Test ofGI = 9}: Q(4)=8.69, p=0.07
Testof 8=0:z=12.91, p=0.00

Test of group differences: Qb(2) =0.94,p=0.62

20 40 60 80
Random-effects REML model
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Figure 9 Forest plot of the meta-analyses for acid indigestion (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 —J———— 60.00[42.56, 77.44] 15.41
Efficace 2020 33.00 [ 23.59, 42.41] 24.73
Heterogeneity: 12 = 313.38, 12 = 85.97%, H2=7.13 45.46 [ 19.08, 71.84]
Testof § = Si: Q(1)=7.13,p=0.01
Testof 8 =0:z=3.38, p=0.00
Imatinib
Bostan 2020 52.50 [ 39.96, 65.04] 20.73
Efficace 2020 49.00 [ 38.81, 59.19] 23.71
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 50.39 [ 42.48, 58.30]
Testof § = 9]: Q(1)=0.18,p=0.67
Testof 8=0:z=12.49, p =0.00
Nilotinib
Bostan 2020 — 40.00 [ 22.56, 57.44] 15.41
Heterogeneity: 12 = 0.00, I12=.%, H2 = . 40.00 [ 22.56, 57.44]
Test on = 9]: Q(0)=0.00,p=.
Testof 8 =0:z=4.49, p=0.00
Overall 46.08 [ 36.68, 55.47]
Heterogeneity: 12 = 69.84, 12 = 63.12%, H2 = 2.71
Testof § = ei: Q(4)=11.34,p =0.02
Testof 8=0:z=9.61, p=0.00
Test of group differences: Qb(2) =1.18,p=0.55
)
80

Random-effects REML model
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Figure 10 Forest plot of the meta-analyses for skin colour change (any severity)

Effect size Weight
Study with 95% Cl (%)
Dasatinib
Yu 2019 —— 28.00[ 19.18, 36.82] 31.92
Heterogeneity: 12 = 0.00, 2= .%, H2 = . 28.00[ 19.18, 36.82]
Test on = (-)J: Q(0)=0.00,p=.
Testof 8=0:z=6.22, p=0.00
Imatinib
Yu 2019 —Jl—50.00 [ 46.67, 53.33] 34.58
Heterogeneity: 12 = 0.00, 2= %, H2 = . 50.00 [ 46.67, 53.33]
Testof § = Gj: Q(0)=0.00,p=.
Testof 8 =0:z=29.41, p=0.00
Nilotinib
Yu 2019 —— 23.00[ 16.92, 29.08] 33.50
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 23.00 [ 16.92, 29.08]
Test on = 6]: Q(0)=-0.00,p=.
Testof 6=0:z=7.42, p=0.00
Overall s 33.93 [ 17.32, 50.55]

Heterogeneity: 12 = 204.87, 12 = 95.98%, H2 = 24.89
Test on = 9]: Q(2)=69.37, p=0.00
Testof 8 =0:z=4.00, p =0.00

Test of group differences: QD(Z) =69.37, p=0.00

20 30 40 50
Random-effects REML model
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Figure 11 Forest plot of the meta-analyses for weight change (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 —h— 26.70[ 10.82, 42.58] 14.34
Yu 2019 —Jl——57.00[47.20, 66.80] 17.42
Heterogeneity: 12 = 413.74, 12 = 90.13%, H2 = 10.13 42.52[12.86, 72.18]
Testof 6 = ; Q(1)=10.13, p=0.00
Testof 6 =0:z=2.81,p=0.00
Imatinib
Bostan 2020 —— 34.40[22.44, 46.36] 16.36
Yu 2019 Jl 62.00[58.67, 65.33] 19.73
Heterogeneity: 12 = 360.83, |12 = 94.74%, H2 = 19.00 48.82 [ 21.80, 75.84]
Testof § = ej: Q(1) =19.00, p = 0.00
Testof 6 =0:z=23.54, p=0.00
Nilotinib
Bostan 2020 — 36.70 [ 19.45, 53.95] 13.63
Yu 2019 —— 51.00[ 43.75, 58.25] 18.53
Heterogeneity: 12 = 56.68, 12 = 55.44%, H2 = 2.24 46.08 [ 32.76, 59.39]
Testof 6 = e}: Q(1)=2.24,p=0.13
Testof 6 =0:z=6.78, p=0.00
Overall - 46.07 [ 34.82, 57.31]

Heterogeneity: 12 = 163.88, |12 = 89.69%, H2=9.70
Testof 6 = el: Q(5) = 44.32,p =0.00
Testof 6 =0:z=8.03, p=0.00

Test of group differences: Qb(2) =0.09,p=0.95

Random-effects REML model
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Figure 12 Forest plot of the meta-analyses for dry mouth (any severity)

Effect size Weight

Study with 95% ClI (%)
Dasatinib
Bostan 2020 — 48.00[ 30.16, 65.84] 10.60
Efficace 2020 —- 51.00 [ 40.81, 61.19] 17.13
Kekale 2015 —_— 33.00[ 2.23, 63.77] 5.00
Heterogeneity: 12 = 0.00, 12 = 0.00%, Hz = 1.00 48.94 [ 40.44, 57.45]
Testof § = 9]: Q(2)=1.20,p=0.55
Testof 8=0:z=11.28, p=0.00
Imatinib
Bostan 2020 —— 42.60[ 30.25, 54.95] 15.03
Efficace 2020 - 52.00 [ 41.81, 62.19] 17.13
Kekale 2015 —— 44.00 [ 32.24, 55.76] 15.59
Heterogeneity: 12 = 0.00, |2 = 0.00%, H2 = 1.00 46.90 [ 40.36, 53.43]
Testof § = 9]: Q(2)=1.66,p=0.44
Testof 6 =0:z=14.07, p=0.00
Nilotinib
Bostan 2020 —— 53.30 [ 35.46, 71.14] 10.60
Kekale 2015 — 11.00[ -9.58, 31.58] 8.92
Heterogeneity: 12 = 798.11, 2 = 89.21%, H2 = 9.27 32.47 [ -8.97, 73.92]
Testof § = Bi: Q(1)=9.27,p=0.00
Testof 6=0:z=1.54,p=0.12
Overall <o 44.27 [ 36.56, 51.99]
Heterogeneity: 12 = 63.40, |2 = 55.30%, H2 = 2.24
Testof § = 9]: Q(7)=15.15,p=0.03
Testof 8=0:z=11.25, p=0.00
Test of group differences: Qb(2) =0.65,p=0.72

0 50 100

Random-effects REML model
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Figure 13 Forest plot of the meta-analyses for weight gain (any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib
Yu 2019 — 37.00 [ 27.59, 46.41] 29.18
Heterogeneity: 12 = 0.00, 12 = .%, H2=. 37.00 [ 27.59, 46.41]
Testof § = ei: Q(0)=0.00,p=.
Testof 6=0:z=7.71,p=0.00
Imatinib
Yu 2019 45.00 [ 41.67, 48.33] 37.25
Heterogeneity: 12 =0.00, 12 = .%, H2 = . 45.00 [ 41.67, 48.33]
Testof 6 = 9]: Q(0)=0.00,p=.
Test of 6 = 0: z=26.47, p = 0.00
Nilotinib
Yu 2019 —— 28.00[ 21.53, 34.47] 33.57
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 28.00 [ 21.53, 34.47]
Test ofeI = 6]: Q(0)=-0.00,p=.
Testof 6 =0:z=8.48, p=0.00
Overall e 36.96 [ 26.75, 47.17]
Heterogeneity: 12 = 70.01, 12 = 88.08%, H2 = 8.39
Testof 6 = el: Q(2) =21.75, p=0.00
Testof 6=0:z=7.09, p=0.00
Test of group differences: Qb(2) =21.75,p=0.00

20 30 40 50

Random-effects REML model
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Figure 14 Forest plot of the meta-analyses for pain (any severity)

Effect size Weight

Study with 95% CI (%)
Bosutinib
Cortes 2019 B 33.90[ 27.82, 39.98] 9.76
Kantarjian 2018 B 40.20 [ 34.12, 46.28] 9.76
Heterogeneity: 12 = 10.23, 12 = 51.57%, H2 = 2.07 37.05[ 30.88, 43.22]
Testof § = (-)J: Q(1)=2.07,p=0.15
Testof 6 =0:z=11.76, p = 0.00
Dasatinib
Bostan 2020 —— 53.30[ 35.46, 71.14] 6.13
Efficace 2020 - 46.00 [ 36.00, 56.00] 8.62
Kekale 2015 — . 5.60[-26.94, 38.14] 3.09
Heterogeneity: 12 = 353.51, 12 = 80.87%, H2 = 5.23 38.71[ 14.43, 62.99]
Testof 6 = 6}: Q(2) =6.50, p=0.04
Testof 6=0:z=23.13, p=0.00
Imatinib
Bostan 2020 —- 47.50[ 34.96, 60.04] 7.78
Cortes 2019 f 3 37.20 [ 30.34, 44.06] 9.56
Efficace 2020 E B 61.00[ 51.20, 70.80] 8.68
Kekale 2015 E B 19.00[ 9.59, 28.41] 8.80
Heterogeneity: 12 = 289.78, 12 = 92.76%, H2 = 13.82 41.02[ 23.64, 58.41]
Test of 9I = 6}: Q(3) =38.72, p=0.00
Testof 6 =0:z=4.62, p=0.00
Nilotinib
Bostan 2020 — 30.00[ 13.54, 46.46] 6.53
Huguet 2019 E B 41.80[ 32.00, 51.60] 8.68
Kekale 2015 —a— 22.00[ -5.24, 49.24] 3.92
Nguyen 2022 E = 48.00 [ 38.20, 57.80] 8.68
Heterogeneity: 12 = 39.76, |2 = 46.22%, H2 = 1.86 39.63[ 30.31, 48.94]
Test of 9I = 6}: Q(3)=5.54,p=0.14
Testof 8 =0:z=8.33, p=0.00
Overall < 39.47 [ 32.67, 46.28]
Heterogeneity: 12 = 113.79, |2 = 82.08%, H2 = 5.58
Testof 6 = 6}: Q(12) =56.10, p = 0.00
Testof 6 =0:z=11.37, p=0.00
Test of group differences: qj(S) =0.32,p=0.96
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Figure 15 Forest plot of the meta-analyses for diarrhoea (any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib
Bostan 2020 —— 16.70[ 3.37, 30.03] 7.39
Efficace 2020 - 18.00[ 10.16, 25.84] 8.24
Kekale 2015 —a— 11.00[ -9.58, 31.58] 6.07
Yu 2019 - 21.00[ 12.96, 29.04] 8.22
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 18.57 [ 13.55, 23.58]
Testof @ = e]: Q(3)=0.97,p=0.81
Testof 6=0:z=7.26, p=0.00
Imatinib
Bostan 2020 —— 16.40[ 7.19, 25.61] 8.06
Efficace 2021 E 3 43.20[ 38.50, 47.90] 8.58
Efficace 2020 —fl— 43.00[ 33.00, 53.00] 7.94
Kekale 2015 —l—50.00[ 38.04, 61.96] 7.63
Yu 2019 [ | 43.00[ 39.67, 46.33] 8.67
Heterogeneity: 12 = 141.13, 12 = 93.15%, Hz = 14.61 39.11[ 28.06, 50.16]
Testof 6 = e]: Q(4) =31.83,p=0.00
Testof 6 =0:z=6.94, p=0.00
Nilotinib
Bostan 2020 - 3.30[ -3.17, 9.77] 8.40
Kekale 2015 — 5.60[-26.94, 38.14] 4.15
Nguyen 2022 —Jl— 46.00[ 37.18, 54.82] 8.11
Yu 2019 E 3 14.00[ 8.90, 19.10] 8.54
Heterogeneity: 12 = 378.28, 12 = 95.80%, H2 = 23.80 18.34[ -2.09, 38.77]
Test on = e]: Q(3) =60.24, p=0.00
Testof 6 =0:z=1.76, p=0.08
Overall ’ 26.53[ 17.40, 35.66]
Heterogeneity: 12 = 247.28, 12 = 94.85%, H2 = 19.43
Test on = e]: Q(12) = 251.71, p = 0.00
Testof 8 =0:z=5.70, p = 0.00
Test of group differences: Qb(2) =11.13, p=0.00
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Figure 16 Forest plot of the meta-analyses for dyspnoea (any severity)

Effect Size Weight

Study with 95% CI (%)
Dasatinib
Bostan 2020 —— 36.70 [ 19.45, 53.95] 8.54
Efficace 2020 E B 48.00[ 37.81, 58.19] 9.68
Kekale 2015 —— 11.00[ -9.58, 31.58] 7.93
Yu 2019 E = 67.00[ 57.79, 76.21] 9.81
Heterogeneity: 12 = 468.94, 12 = 91.52%, Hz = 11.80 41.97 [ 19.50, 64.44]
Testof 6 = ej: Q(3) =29.03, p=0.00
Test of 6 =0:z=3.66, p=0.00
Imatinib
Bostan 2020 E B 24.60[ 13.82, 35.38] 9.60
Efficace 2020 E B 47.00 [ 37.00, 57.00] 9.71
Kekale 2015 E B 18.00[ 8.98, 27.02] 9.83
Yu 2019 [ ] 63.00 [ 59.86, 66.14] 10.35
Heterogeneity: 12 = 421.05, |2 = 96.57%, H2 = 29.13 38.47 [ 17.89, 59.04]
Testof = (-)J: Q(3) = 122.70, p = 0.00
Testof 6 = 0:z=3.66, p = 0.00
Nilotinib
Bostan 2020 —— 30.00[ 13.54, 46.46] 8.68
Kekale 2015 —— 5.60[-26.94, 38.14] 5.84
Yu 2019 E 3 55.00 [ 47.75, 62.25] 10.03
Heterogeneity: 12 = 462.93, |2 = 87.32%, H2 = 7.89 33.64[ 6.79, 60.50]
Testof 6 = GJ: Q(2) = 14.58, p = 0.00
Testof 6 =0:z=2.46, p =0.01
Overall <P 38.88[ 27.02, 50.75]
Heterogeneity: 12 = 351.49, |2 = 94.27%, H2 = 17.45
Testof 6 = OJ: Q(10) = 169.68, p = 0.00
Testof 6 =0:z=6.42, p=0.00
Test of group differences: Qb(z) =0.22,p=0.90
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Figure 17 Forest plot of the meta-analyses for itchy skin (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 —— 32.00[22.79, 41.21] 24.19
Heterogeneity: 12 = 0.00, I12=.%, H2 = . 32.00[22.79, 41.21]
Test on = Si: Q(0)=0.00,p=.
Testof 8=0:z=6.81, p=0.00
Imatinib
Yu 2019 L 3 38.00 [ 34.67, 41.33] 28.09
Heterogeneity: 12=0.00, I2= %, H2 = . 38.00 [ 34.67, 41.33]
Test on = 8]: Q(0)=-0.00,p =.
Testof 8 = 0: z=22.35, p=0.00
Nilotinib
Boons 2020 —— 59.30 [ 47.54, 71.06] 21.97
Yu 2019 —— 50.00 [ 42.75, 57.25] 25.75
Heterogeneity: 12 = 18.40, 12 = 42.55%, H2 = 1.74 53.45 [ 44.65, 62.26]
Test on = Si: Q(1)=1.74,p=0.19
Testof 8=0:z=11.90, p = 0.00
Overall -l 44.32[32.99, 55.65]

Heterogeneity: 12 = 116.13, 2 = 89.99%, H2 = 9.99
Test on = 9]: Q(3)=21.84, p=0.00
Testof 8=0:z=7.67, p=0.00

Test of group differences: Qb(2) =12.90, p = 0.00
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Figure 18 Forest plot of the meta-analyses for drowsiness (any severity)

Effect Size Weight

Study with 95% CI (%)
Dasatinib
Bostan 2020 —— 43.30[ 25.66, 60.94] 12.27
Efficace 2020 E = 36.00 [ 26.20, 45.80] 14.57
Kekale 2015 — R 22.00[ -5.24, 49.24] 9.32
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 36.31[ 28.13, 44.48]
Testof 6 = GJ: Q(2)=1.67,p=0.43
Testof 6 =0:z=8.71, p=0.00
Imatinib
Bostan 2020 - 27.90[ 16.73, 39.07] 14.22
Efficace 2020 E 67.00[ 57.59, 76.41] 14.67
Kekale 2015 E B 18.00[ 8.98, 27.02] 14.76
Heterogeneity: 12 = 650.53, 12 = 96.29%, H2 = 26.94 37.66[ 8.24, 67.08]
Testof 6 = 6}: Q(2) = 58.55, p = 0.00
Testof 6 =0:z=2.51,p=0.01
Nilotinib
Bostan 2020 —— 40.00[ 22.36, 57.64] 12.27
Kekale 2015 — 5.60[-26.94, 38.14] 7.92
Heterogeneity: 12 = 413.40, |2 = 69.87%, H2 = 3.32 25.63[ -7.62, 58.88]
Testof 6 = e}: Q(1)=3.32,p=0.07
Testof 6=0:z=1.51,p=0.13
Overall ’ 34.41[ 21.49, 47.34]
Heterogeneity: 12 = 273.39, 12 = 86.13%, H2=7.21
Test of 9I = 9}: Q(7) = 64.06, p = 0.00
Testof 6 =0:z=15.22, p=0.00
Test of group differences: Q.,(2) =0.39,p=0.82
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Figure 19 Forest plot of the meta-analyses for insomnia (any severity)

Effect size Weight
Study with 95% Cl (%)
Dasatinib
Bostan 2020 ———— 40.00[ 22.36, 57.64] 6.85
Efficace 2020 —Jl— 45.00[ 35.00, 55.00] 9.34
Kekale 2015 —_— . 22.00[ -5.24, 49.24] 4.44
Yu 2019 - 25.00[ 16.57, 33.43] 9.83
Heterogeneity: 12 = 85.68, 12 = 66.15%, H2 = 2.95 34.18 [ 22.50, 45.86]
Testof § = 9]: Q(3) =10.20, p = 0.02
Testof 8=0:z=5.73, p=0.00
Imatinib
Bostan 2020 —— 34.40[ 22.44, 46.36] 8.70
Efficace 2020 —Jl}—51.00[ 40.81, 61.19] 9.28
Kekale 2015 —— 24.00[ 14.00, 34.00] 9.34
Yu 2019 [} 40.00[ 36.67, 43.33] 11.03
Heterogeneity: 12 = 96.57, 12 = 84.80%, H2 = 6.58 37.53 [ 26.87, 48.20]
Testof § = 9]: Q(3) = 14.87, p=0.00
Testof 6 =0:z=6.90, p=0.00
Nilotinib
Bostan 2020 ——f——43.30[ 25.66, 60.94] 6.85
Kekale 2015 —_—.——— 5.60 [ -26.94, 38.14] 3.53
Nguyen 2022 - 12.00[ 6.12, 17.88] 10.53
Yu 2019 - 36.00 [ 29.14, 42.86] 10.28
Heterogeneity: 12 = 229.25, 12 = 89.93%, H2 = 9.93 25.85[ 9.01, 42.69]
Testof § = 9]: Q(3) =33.42,p=0.00
Testof 8=0:z=23.01, p=0.00
Overall <P 32.89[ 25.52, 40.26]
Heterogeneity: 12 = 125.34, 12 = 86.77%, H2 = 7.56
Testof § = 9]: Q(11)=95.32, p=0.00
Testof 8 =0:z=8.75, p = 0.00
Test of group differences: Q (2) = 1.32, p = 0.52
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Figure 20 Forest plot of the meta-analyses for hidrosis (any severity)

Effect Size Weight

Study with 95% CI (%)
Dasatinib
Bostan 2020 — 43.30[ 25.66, 60.94] 9.15
Efficace 2020 —— 23.00[ 14.38, 31.62] 13.47
Yu 2019 —— 22.00[ 13.96, 30.04] 13.74
Heterogeneity: 12 = 51.59, |2 = 65.00%, H2 = 2.86 26.82[ 16.53, 37.11]
Testof § = 91: Q(2)=4.85,p=0.09
Testof8=0:z=5.11, p=0.00
Imatinib
Bostan 2020 —— 44.30[ 31.76, 56.84] 11.56
Efficace 2020 —— 31.00[21.59, 40.41] 13.10
Yu 2019 E 3 38.00 [ 34.67, 41.33] 15.42
Heterogeneity: 12 = 1.75, 12 = 9.40%, H2 = 1.10 37.52[33.81, 41.23]
Testof § = Oj: Q(2)=3.04,p=0.22
Testof 6 =0:z=19.82, p=0.00
Nilotinib
Bostan 2020 ———63.30[46.05, 80.55] 9.32
Yu 2019 —— 32.00[25.14, 38.86] 14.25
Heterogeneity: 12 = 445.00, 12 = 90.85%, H2 = 10.92 46.61[ 16.00, 77.21]
Test on = 6]: Q(1)=10.92, p=0.00
Testof 8 =0:z=2.98, p=0.00
Overall TP 35.58 [ 27.37, 43.79]
Heterogeneity: 12 = 110.98, 2 = 86.88%, H2 = 7.62
Testof § = Oj: Q(7) =35.33, p=0.00
Testof 8 =0:z=8.49, p=0.00
Test of group differences: Qb(2) =4.10,p=0.13
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Figure 21 Forest plot of the meta-analyses for dry eyes (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 = 37.00[ 27.59, 46.41] 9.23
Heterogeneity: 12=0.00, 12 = .%, H2=. 37.00 [ 27.59, 46.41]
Test on = 9]: Q(0)=0.00,p=.
Testof 6=0:z2=7.71, p=0.00
Imatinib
Yu 2019 —— 37.00 [ 33.86, 40.14] 73.66
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 37.00 [ 33.86, 40.14]
Test on = 9]: Q(0)=0.00,p=.
Testof 6 =0:z=23.12, p=0.00
Nilotinib
Yu 2019 —_—— 32.00 [ 25.14, 38.86] 17.12
Heterogeneity: 12=0.00, I12=.%, H2 =, 32.00[ 25.14, 38.86]
Testof § = (-)j: Q(0)=0.00,p=.
Testof 8=0:z=9.14, p=0.00
Overall L 36.14 [ 33.26, 39.03]

Heterogeneity: 12 = 0.37, |12 = 3.65%, H2 = 1.04
Test on = 9]: Q(2)=1.72,p=0.42
Testof 6 =0:z=24.59, p =0.00

Test of group differences: Qb(2) =1.72,p=042
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Figure 22 Forest plot of the meta-analyses for dizziness (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 I 36.00 [ 26.59, 45.41] 18.09
Heterogeneity: 12=0.00, 12=.%, H2=. 36.00 [ 26.59, 45.41]
Test ofei = SJ: Q(0)=0.00,p=.
Testof 6 =0: z=7.50, p = 0.00
Imatinib
Yu 2019 —— 37.00[ 33.67, 40.33] 52.95
Heterogeneity: 12 = 0.00, I12=.%, H2 = . 37.00 [ 33.67, 40.33]
Test ofGI = 6}: Q(0)=0.00,p=.
Testof 6 =0:z=21.76, p = 0.00
Nilotinib
Yu 2019 — . 30.00 [ 23.34, 36.66] 28.95
Heterogeneity: 2= 0.00, 2= %, H2 = . 30.00 [ 23.34, 36.66]
Testof 6 = SJ: Q(0)=0.00,p=.
Testof 6 =0:z=28.82, p=0.00
Overall —_ 34.79[30.18, 39.40]

Heterogeneity: 12 = 7.57, |12 = 43.65%, H2 = 1.77
Test ofEiI = eJ: Q(2)=3.40,p=0.18
Testof 6 =0:z=14.78, p = 0.00

Test of group differences: Qb(2) =3.40,p=0.18
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Figure 23 Forest plot of the meta-analyses for memory problems (any severity)

Effect Size Weight

Study with 95% CI (%)
Dasatinib
Bostan 2020 —m— 36.70 [ 19.45, 53.95] 10.38
Kekale 2015 11.00[ -9.58, 31.58] 9.40
Yu 2019 - 57.00 [ 47.20, 66.80] 12.46
Heterogeneity: 12 = 462.68, 12 = 88.15%, H2 = 8.44 36.13[ 10.05, 62.21]
Test ofei = SJ: Q(2) =17.07, p=0.00
Testof06=0:z=2.71,p=0.01
Imatinib
Bostan 2020 32.80[21.04, 44.56] 11.96
Kekale 2015 19.00[ 9.59, 28.41] 12.55
Yu 2019 [ ] 55.00[51.67, 58.33] 13.61
Heterogeneity: 12 = 326.74, |2 = 95.29%, H2 = 21.23 36.03 [ 14.95, 57.10]
Testof § = 9}: Q(2) = 58.56, p = 0.00
Testof 8 =0:z=3.35,p=0.00
Nilotinib
Bostan 2020 —B— 40.00 [ 22.36, 57.64] 10.26
Kekale 2015 — . 44.00[ 11.46, 76.54] 6.36
Yu 2019 E B 57.00 [ 49.75, 64.25] 13.02
Heterogeneity: 12 = 64.41, 12 = 46.71%, H2 = 1.88 50.14 [ 37.11, 63.17]
Testof 6 = eJ: Q(2)=3.44,p=0.18
Testof 86 =0:z=7.54,p=0.00
Overall <> 40.06 [ 28.87, 51.25]
Heterogeneity: 12 = 236.60, |2 = 90.95%, H2 = 11.05
Testof § = ej: Q(8) =81.56, p = 0.00
Testof 86 =0:z=7.02, p=0.00
Test of group differences: OL(Z) =1.74,p=042

50 100

Random-effects REML model



Patient-reported toxicity symptoms in CML: a systematic review and meta-analysis | 77

Figure 24 Forest plot of the meta-analyses for anxiety and depression (any severity)

Effect size Weight
Study with 95% Cl (%)
Bosutinib
Cortes 2019 —— 30.90 [ 24.43, 37.37] 15.26
Kantarjian 2018 —fl—54.30[48.22, 60.38] 15.55
Heterogeneity: 12 = 263.53, 12 = 96.26%, H2 = 26.71 42.63 [ 19.70, 65.56]
Testof § = ej: Q(1)=26.71,p =0.00
Testof 8 = 0: z=3.64, p=0.00
Dasatinib
Yu 2019 —B— 34.00[24.79, 43.21] 13.18
Heterogeneity: 12=0.00, 2= .%, H2=. 34.00 [ 24.79, 43.21]
Test on = 9]: Q(0)=0.00,p=.
Testof86=0:z=7.23, p=0.00
Imatinib
Cortes 2019 —B— 33.50 [ 26.84, 40.16] 15.12
Yu 2019 —— 40.00 [ 30.79, 49.21] 13.18
Heterogeneity: 12 = 4.30, 12 = 20.36%, H2 = 1.26 35.94 [29.77, 42.11]
Testof § = 9]: Q(1)=1.26,p=0.26
Testof 8=0:z=11.42, p=0.00
Nilotinib
Yu 2019 —— 34.00 [ 27.14, 40.86] 14.98
Huguet 2019 —B— 43.90 [ 34.10, 53.70] 12.73
Heterogeneity: 12 = 30.38, I2 = 61.99%, H2 = 2.63 38.31[28.69, 47.93]
Testof 6 = Gj: Q(1)=2.63,p=0.10
Testof 6 =0:z=7.80, p=0.00
Overall -aZ[ 38.66 [ 32.21, 45.10]

Heterogeneity: 12 = 59.98, 12 = 80.60%, H2 = 5.15
Testof § = (—)l: Q(6) =37.18, p=0.00
Testof 8=0:z=11.75, p=0.00

Test of group differences: QD(B) =0.71,p=0.87
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Figure 25 Forest plot of the meta-analyses for rash and/or skin problems (any severity)

Effect Size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 —— 40.00 [ 22.36, 57.64] 8.48
Efficace 2020 ;- 51.00[ 40.81, 61.19] 12.05
Kekale 2015 — . 22.00[ -5.24, 49.24] 5.25
Heterogeneity: 12 = 90.11, = 54.06%, H2=2.18 41.70 [ 27.05, 56.34]
Testof § = SJ: Q(2)=4.35,p=0.11
Testof 8 =0:z=5.58, p=0.00
Imatinib
Bostan 2020 16.40[ 7.19, 25.61] 12.53
Efficace 2011 ] 46.80 [ 42.10, 51.50] 14.44
Efficace 2020 —— 45.00 [ 35.00, 55.00] 12.14
Kekale 2015 34.00[22.24, 45.76] 11.26
Heterogeneity: 12 = 179.21, |2 = 90.75%, Hz = 10.82 35.78 [ 21.88, 49.67]
Testof § = ej: Q(3) =35.14, p=0.00
Testof 8 =0:z=5.05, p=0.00
Nilotinib
Boons 2020 —— 42.60[30.84, 54.36] 11.26
Bostan 2020 — 43.30[ 25.66, 60.94] 8.48
Kekale 2015 —————m———— 56.00[23.46, 88.54] 4.10
Heterogeneity: 12 = 0.00, |2 = 0.00%, Hz = 1.00 43.91[ 34.54, 53.28]
Testof 6 = eJ: Q(2)=0.58,p=0.75
Testof 6 =0:z=9.18, p=0.00
Overall <P 39.57 [ 31.86, 47.27]
Heterogeneity: 12 = 101.36, 12 = 76.37%, H2 = 4.23
Testof § = eJ: Q(9) =41.59, p=0.00
Testof 8 =0:z=10.06, p =0.00
Test of group differences: Qb(2) =0.91,p=0.64
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Figure 26 Forest plot of the meta-analyses for nausea (any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib
Bostan 2020 —a— 26.70 [ 11.02, 42.38] 5.60
Efficace 2020 —— 29.00[ 19.79, 38.21] 7.93
Kekale 2015 —.— 11.00[ -9.58, 31.58] 4.23
Yu 2019 —- 19.00[ 11.36, 26.64] 8.51
Heterogeneity: 12 = 14.84, |2 = 29.93%, H2 = 1.43 22.76 [ 15.87, 29.64]
Testof @ = ej: Q(3)=4.19,p=0.24
Testof 8=0:z=6.48, p=0.00
Imatinib
Bostan 2020 —— 29.50 [ 18.13, 40.87] 7.11
Efficace 2011 E 3 28.20[ 23.89, 32.51] 9.56
Efficace 2020 —— 37.00[ 27.20, 46.80] 7.71
Kekale 2015 ——50.00[ 38.04, 61.96] 6.90
Yu 2019 | ] 37.00[ 33.86, 40.14] 9.83
Heterogeneity: 12 = 41.16, 12 = 80.75%, H2 = 5.20 35.54 [ 28.85, 42.23]
Testof = eJ: Q(4)=18.09, p = 0.00
Testof 8=0:z=10.41, p=0.00
Nilotinib
Boons 2020 —— 22.30[ 12.50, 32.10] 7.71
Bostan 2020 —— 13.30[ 1.15, 25.45] 6.82
Kekale 2015 —_— 5.60 [ -26.94, 38.14] 2.26
Nguyen 2022 —— 26.00[ 13.06, 38.94] 6.54
Yu 2019 E 3 16.00[ 10.71, 21.29] 9.29
Heterogeneity: 12 = 0.08, |12 = 0.28%, H2 = 1.00 17.63[ 13.53, 21.74]
Test on = SJ: Q(4)=3.86,p=0.43
Testof 8 =0:z=8.42, p = 0.00
Overall <o 26.55[ 21.01, 32.09]
Heterogeneity: 12 = 78.78, 12 = 83.67%, H2 = 6.12
Testof 6 = SJ: Q(13) =82.59, p = 0.00
Testof 8 =0:z=9.39, p=0.00
Test of group differences: Qb(2) =19.99, p = 0.00
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Figure 27 Forest plot of the meta-analyses for palpitations (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 —m———— 39.00[29.40, 48.60] 16.43
Heterogeneity: 12=0.00, 12 = .%, H2=. 39.00 [ 29.40, 48.60]
Test on = 9]: Q(0)=-0.00,p=.
Testof 6 =0:z=7.96, p = 0.00
Imatinib
Yu 2019 —— 35.00[ 31.86, 38.14] 55.76
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 35.00 [ 31.86, 38.14]
Test on = 9]: Q(0)=0.00,p=.
Testof 6 =0:z=21.87,p =0.00
Nilotinib
Yu 2019 — . 29.00 [ 22.34, 35.66] 27.82
Heterogeneity: 12=0.00, I12=.%, H2 =, 29.00 [ 22.34, 35.66]
Testof § = 9]: Q(0)=0.00,p=.
Testof 8 =0:z=8.53, p=0.00
Overall - 33.99[29.61, 38.37]

Heterogeneity: 12 = 6.40, |2 = 39.83%, H2 = 1.66
Test on = 9]: Q(2)=3.54,p=0.17
Testof 6=0:z=15.21,p =0.00

Test of group differences: Qb(2) =3.54,p=0.17

20 30 40 50
Random-effects REML model
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Figure 28 Forest plot of the meta-analyses for headache (any severity)

Effect Size Weight
Study with 95% Cl (%)
Dasatinib
Bostan 2020 n 33.30[ 16.44, 50.16] 2.81
Efficace 2020 ———m—— 38.00[28.20, 47.80] 7.27
Yu 2019 — 30.00 [ 20.98, 39.02] 8.31
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 33.62[ 27.44, 39.79]
Test on = GJ: Q(2)=1.39, p=0.50
Testof 6 =0: z=10.67, p =0.00
Imatinib
Bostan 2020 —. 29.50[ 18.13, 40.87] 5.68
Efficace 2011 —— 39.60 [ 34.90, 44.30] 19.42
Efficace 2020 — 32.00[ 2259, 41.41] 7.77
Yu 2019 e 33.00[ 29.86, 36.14] 26.88
Heterogeneity: 12 = 10.11, I2 = 563.85%, H2 = 2.17 34.57[30.13, 39.01]
Testof 6 = SJ: Q(3)=6.41,p=0.09
Testof 6 =0:z=15.26, p=0.00
Nilotinib
Boons 2020 ———m——— 37.70[26.14, 49.26] 5.51
Bostan 2020 _—.— 23.30[ 8.21, 38.39] 3.44
Yu 2019 —a— 31.00[ 24.34, 37.66] 12.92
Heterogeneity: 12=0.00, 12=0.00%, H2 = 1.00 31.47[26.08, 36.87]
Testof 6 = GJ: Q(2)=2.26,p=0.32
Testof 6 =0:z=11.44, p=0.00
Overall <o 33.79[30.86, 36.73]

Heterogeneity: 12 = 5.76, 12 = 29.16%, H2 = 1.41
Testof 6 = ej: Q9)=11.12,p=0.27
Test of 6 = 0: z=22.59, p = 0.00

Test of group differences: Qb(2) =0.76,p=0.68

10 20 30 40 50
Random-effects REML model
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Figure 29 Forest plot of the meta-analyses for hair loss (any severity)

Effect Size Weight

Study with 95% Cl (%)
Dasatinib
Bostan 2020 36.70[ 19.45, 53.95] 7.53
Efficace 2020 —— 31.00[ 21.59, 40.41] 13.06
Yu 2019 —m— 33.00[23.79, 42.21] 13.23
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 32.62 [ 26.47, 38.77]
Testof § = GJ: Q(2)=0.34,p=0.85
Testof 8 =0:z=10.40, p = 0.00
Imatinib
Bostan 2020 —a— 25.60[ 14.82, 36.38] 11.90
Efficace 2020 —— 27.00[ 17.98, 36.02] 13.41
Yu 2019 e N 45.00 [ 41.67, 48.33] 17.96
Heterogeneity: 12 = 112.77, I2 = 88.59%, H2 = 8.76 33.31[20.42, 46.21]
Test of 6 = 91: Q(2) =22.53, p=0.00
Test of 6 =0: z=5.06, p = 0.00
Nilotinib
Bostan 2020 n 30.00 [ 13.54, 46.46] 7.95
Yu 2019 —Jl— 45.00[37.75, 52.25] 14.96
Heterogeneity: 12 = 70.38, 12 = 62.56%, H2 = 2.67 39.40 [ 25.17, 53.62]
Test ofq = 6}: Q(1)=2.67,p=0.10
Testof 8 =0:z=5.43, p=0.00
Overall /[P 35.04 [ 28.95, 41.13]
Heterogeneity: 12 = 50.88, 12 = 74.38%, H2 = 3.90
Testof § = 9}: Q(7)=32.59, p=0.00
Testof 8 =0:z=11.28, p=0.00
Test of group differences: Qb(2) =0.74,p=0.69

10 20 30 40 50
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Figure 30 Forest plot of the meta-analyses for abdominal pain (any severity)

Effect Size Weight
Study with 95% Cl (%)
Dasatinib
Bostan 2020 — 33.30[ 16.44, 50.16] 7.96
Efficace 2020 —— 27.00[ 17.98, 36.02] 11.24 2
Yu 2019 —— 15.00[ 7.94, 22.06] 12.01
Heterogeneity: 12 = 56.49, 12 = 68.57%, H2 = 3.18 23.44[12.95, 33.92]
Testof 6 = ei: Q(2)=6.52, p=0.04
Testof 6 =0: z=4.38, p=0.00
Imatinib
Bostan 2020 —— 31.10[ 19.54, 42.66] 10.16
Efficace 2011 - 28.20 [ 23.89, 32.51] 12.89
Efficace 2020 —l——50.00[ 39.81, 60.19] 10.75
Yu 2019 [ 3 23.00[20.26, 25.74] 13.23
Heterogeneity: 12 = 116.45, I2 = 93.84%, H2 = 16.24 32.40[ 21.14, 43.67]
Testof 6 = e]: Q(3)=27.64, p=0.00
Testof 6 =0: z=5.64, p=0.00
Nilotinib
Bostan 2020 — 20.00[ 5.69, 34.31] 8.99
Yu 2019 E = 12.00[ 7.30, 16.70] 12.78
Heterogeneity: 12 =2.47, 12=7.73%, H2 = 1.08 13.03[ 7.78, 18.28]
Testof 6 = 6]: Q(1)=1.08,p=0.30
Testof 6 = 0: z=4.86, p = 0.00
Overall 2P 26.03 [ 18.59, 33.46]

Heterogeneity: 12 = 106.84, |2 = 91.48%, H2=11.73
Testof 6 = Bl: Q(8) =62.73, p = 0.00
Testof 6 =0: z=6.86, p=0.00

Test of group differences: Qb(Z) =10.73, p=0.00

Random-effects REML model
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Figure 31 Forest plot of the meta-analyses for malaise (any severity)

Effect Size Weight

Study with 95% Cl (%)
Dasatinib
Bostan 2020 —f——43.30[ 25.66, 60.94] 16.60
Kekale 2015 _— . 5.60 [ -26.94, 38.14] 8.61
Heterogeneity: 12 = 532.36, |2 = 74.91%, H2 = 3.99 27.03[ -9.57, 63.63]
Test on = 9]: Q(1)=3.99, p=0.05
Testof 6=0:z=1.45p=0.15
Imatinib
Bostan 2020 —fl— 42.60[ 30.25, 54.95] 20.68
Kekale 2015 —— 22.00[ 12.20, 31.80] 22.66
Heterogeneity: 12 = 179.83, |2 = 84.76%, H2 = 6.56 31.94[ 11.77, 52.12]
Test on = 9]: Q(1)=6.56, p = 0.01
Testof 6 =0:z=23.10, p=0.00
Nilotinib
Bostan 2020 ——M—— 36.70[ 19.45, 53.95] 16.89
Kekale 2015 —— 11.00[ -9.58, 31.58] 14.57
Heterogeneity: 12 = 236.40, |2 = 71.58%, H2 = 3.52 2449 -0.67, 49.64]
Testof § = 9]: Q(1)=3.52, p=0.06
Testof 6=0:z=1.91, p =0.06
Overall /[P 29.27 [ 17.71, 40.82]
Heterogeneity: 12 = 128.40, 12 = 66.55%, H2 = 2.99
Test on = Si: Q(5) = 14.76, p = 0.01
Testof 6 =0:z=4.96, p = 0.00
Test of group differences: q7(2) =0.21,p=0.90

20 20 40 60

Random-effects REML model
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Figure 32 Forest plot of the meta-analyses for tinnitus (any severity)

Effect size Weight
Study with 95% Cl (%)
Dasatinib
Yu 2019 B 23.00 [ 14.77, 31.23] 24.54
Heterogeneity: 12=0.00, I2= %, H2=". 23.00 [ 14.77, 31.23]
Test ofq = eJ: Q(0)=-0.00,p=.
Testof 6 =0:z=5.48, p=0.00
Imatinib
Yu 2019 —Jl———31.00[27.08, 34.92] 43.37
Heterogeneity: 12=0.00, 12= %, H2 = . 31.00 [ 27.08, 34.92]
Test on = SJ: Q(0)=0.00,p=.
Test of 6 = 0: z=15.50, p = 0.00
Nilotinib
Yu 2019 — 24.00[17.73, 30.27] 32.10
Heterogeneity: 12=0.00, 12 = .%, H2 = . 24.00[ 17.73, 30.27]
Test ofq = SJ: Q(0)=-0.00,p=.
Testof 8 =0:z=7.50, p=0.00
Overall e 26.79 [ 21.35, 32.23]

Heterogeneity: 12 = 13.77, |12 = 60.05%, H2 = 2.50
Test ofq = ej: Q(2)=5.22,p=0.07
Testof 6 =0:z=9.65, p=0.00

Test of group differences: Qb(2) =5.22,p=0.07

T T T T U

15 20 25 30 35
Random-effects REML model
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Figure 33 Forest plot of the meta-analyses for a decrease in sexual desire (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 —h— 18.00 [ 10.55, 25.45] 29.86

Heterogeneity: 12 = 0.00, 12 = .%, H2=.
Testof § = ej: Q(0)=-0.00,p =.
Testof 6 =0:z=4.74, p=0.00

Imatinib

Yu 2019 B

Heterogeneity: 12 = 0.00, 12 = .%, H2 = .
Test ofei = ei: Q(0)=0.00,p=.
Testof 6 =0:z=19.37, p = 0.00

Nilotinib

Yu 2019 ——
Heterogeneity: 12 =0.00, 12 = .%, H2 = .

Testof 8 = G]: Q(0) =-0.00,p =.

Testof 6=0:z=6.67, p=0.00

Overall e

Heterogeneity: 12 = 45.27, 12 = 86.10%, H2 = 7.20
Testof 8 = G]: Q(2)=17.26, p=0.00
Testof 6=0:z=5.57, p=0.00

Test of group differences: Qb(2) =17.26, p = 0.00
r T T

10 20 30
Random-effects REML model

18.00 [ 10.55, 25.45]

31.00[ 27.86, 34.14] 37.28
31.00 [ 27.86, 34.14]

20.00[ 14.12, 25.88] 32.86
20.00[ 14.12, 25.88]

23.50[15.23, 31.78]

40
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Figure 34 Forest plot of the meta-analyses for hypomenorrhea in females < 50 years of age

(any severity)

Effect size Weight
Study with 95% Cl (%)
Dasatinib
Yu 2019 —— 7.00[ 1.90, 12.10] 33.07
Heterogeneity: 12 = 0.00, 2= .%, H2 = . 7.00[ 1.90, 12.10]
Testof § = GJ: Q(0)=-0.00,p=.
Testof 8=0:z=2.69, p=0.01
Imatinib
Yu 2019 —fJl}—30.00 [ 26.86, 33.14] 34.12
Heterogeneity: 12 = 0.00, 2= %, H2 = . 30.00 [ 26.86, 33.14]
Test on = (-)l: Q(0)=0.00,p=.
Testof 8=0:z=18.75, p=0.00
Nilotinib
Yu 2019 —B— 17.00 [ 11.51, 22.49] 32.81
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 17.00 [ 11.51, 22.49]
Test on = 6]: Q(0)=0.00,p=.
Testof 8 =0:z=6.07, p=0.00
Overall e 18.13[ 4.96, 31.30]

Heterogeneity: 12 = 129.73, 12 = 96.10%, H2 = 25.63
Test ofq = GJ: Q(2) =61.36, p=0.00
Testof 8=0:z=2.70,p =0.01

Test of group differences: Qb(2) =61.36, p=0.00

Random-effects REML model
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Figure 35 Forest plot of the meta-analyses for abdominal distension (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 —— 19.00 [ 11.36, 26.64] 29.14

Heterogeneity: 12 = 0.00, 12 = .%, H2=.
Testof § = (-)i: Q(0)=0.00,p=.
Testof 6 =0:z=4.87, p=0.00

Imatinib

Yu 2019

Heterogeneity: 12 = 0.00, 12 = .%, H2 = .
Test ofei = ei: Q(0)=0.00,p=.
Testof 6 =0:z=18.75, p = 0.00

Nilotinib

Yu 2019

Heterogeneity: 12 = 0.00, 12 = .%, H2 = .
Test ofeI = 9]: Q(0)=-0.00,p =.
Testof 6=0:z=6.43, p=0.00

Overall

Heterogeneity: 12 = 42.03, 12 = 85.79%, H2 = 7.04
Testof 6 = el: Q(2)=17.62, p=0.00

Testof 6 =0:z=5.58, p=0.00

Test of group differences: Qb(2) =17.62,p=0.00

Random-effects REML model

19.00 [ 11.36, 26.64]

- 30.00 [ 26.86, 33.14] 37.41
30.00 [ 26.86, 33.14]

—— 18.00 [ 12.51, 23.49] 33.45
18.00 [ 12.51, 23.49]

e 22.78[14.78, 30.79)]
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Patient-reported toxicity symptoms in CML: a systematic review and meta-analysis |

Figure 36 Forest plot of the meta-analyses for distress (any severity)

Effect Size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 —Jl——— 60.00[42.56, 77.44] 17.43
Kekale 2015 — 33.00[ 2.23, 63.77] 11.18
Heterogeneity: 12 = 201.65, 12 = 55.32%, H2 = 2.24 49.60 [ 23.84, 75.35]
Test ofBl = 91: Q(1)=2.24,p=0.13
Testof 8 =0:z=3.77, p=0.00
Imatinib
Bostan 2020 —— 41.00 [ 28.65, 53.35] 20.08
Kekale 2015 —— 19.00[ 9.59, 28.41] 21.46
Heterogeneity: 12 = 210.63, 12 = 87.04%, H2=7.72 29.62[ 8.07, 51.17]
Test ofel = 91: Q(1)=7.72,p=0.01
Testof 8 =0:z=2.69, p=0.01
Nilotinib
Bostan 2020 —f—— 53.30[35.46, 71.14] 17.22
Kekale 2015 — 22.00[ -5.24, 49.24] 12.62
Heterogeneity: 12 = 351.83, 12 = 71.83%, H2 = 3.55 39.41[ 8.94, 69.89]
Test ofel = 91: Q(1)=3.55,p=0.06
Testof 8 =0:z=2.53, p=0.01
Overall - 38.42[ 24.26, 52.57]

Heterogeneity: 12 = 219.89, I2 = 76.63%, H2 = 4.28
Testof 6 = 9}: Q(5) =24.78, p = 0.00
Testof 6 =0:z=5.32, p=0.00

Test of group differences: Qb(2) =1.37,p=0.50

Random-effects REML model
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Figure 37 Forest plot of the meta-analyses for numbness or tingling (any severity)

Effect Size Weight
Study with 95% Cl (%)
Dasatinib
Bostan 2020 ———@—50.00[32.16, 67.84] 15.71
Kekale 2015 - 33.00[ 2.23, 63.77] 6.81
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2z = 1.00 45.72[30.29, 61.16]
Test on = 9]: Q(1)=0.88,p=0.35
Testof 8 =0:z=5.81, p =0.00
Imatinib
Bostan 2020 —— 29.50 [ 18.13, 40.87] 25.90
Kekale 2015 —— 28.00[ 17.42, 38.58] 27.52
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2z = 1.00 28.70 [ 20.95, 36.44]
Test on = 9]: Q(1)=0.04,p=0.85
Testof 8 =0:z=7.26, p = 0.00
Nilotinib
Bostan 2020 — W 46.70[28.86, 64.54] 15.71
Kekale 2015 ] 22.00[ -5.24, 49.24] 8.35
Heterogeneity: 12 = 167.04, |12 = 54.76%, H2 = 2.21 36.58 [ 12.78, 60.39]
Test on = 9]: Q(1)=2.21,p=0.14
Testof 8 =0:z=3.01, p =0.00
Overall 2P 34.62[25.94, 43.31]

Heterogeneity: 12 = 42.24, 12 = 38.09%, H2 = 1.62
Test on = 9]: Q(5)=7.59,p=0.18
Testof 8=0:z=7.81,p=0.00

Test of group differences: Q(2) =3.86,p=0.15

Random-effects REML model
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Figure 38 Forest plot of the meta-analyses for hair colour change (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 [ ] 21.00[ 12.96, 29.04] 28.24
Heterogeneity: 12 = 0.00, 2= ".%, H2=. 21.00[ 12.96, 29.04]
Testof § = SJ: Q(0)=-0.00,p =.
Testof 8=0:z=5.12, p = 0.00
Imatinib
Yu 2019 —Jl—28.00[25.06, 30.94] 37.64
Heterogeneity: 12 = 0.00, I2=.%, H2 = . 28.00 [ 25.06, 30.94]
Test on = GJ: Q(0)=0.00,p=.
Testof 8 =0:z=18.67, p=0.00
Nilotinib
Yu 2019 —— 15.00[ 9.90, 20.10] 34.12

Heterogeneity: 12 = 0.00, 2= %, H2 = .
Test on = 6}: Q(0)=0.00,p=.
Testof 8=0:z=5.77, p = 0.00

Overall

Heterogeneity: 12 = 41.51, |12 = 86.54%, H2 = 7.43
Testof @ = eJ: Q(2) =19.52, p=0.00

Testof 8=0:z=5.32, p=0.00

Test of group differences: Qb(2) =19.52, p=0.00

Random-effects REML model

15.00[ 9.90, 20.10]

e 21.59 [ 13.63, 29.54]
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Figure 39 Forest plot of the meta-analyses for bruising and/or bleeding easily (any severity)

Effect Size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 16.70[ 3.37, 30.03] 10.17
Kekale 2015 ] 33.00[ 2.23, 63.77] 3.73
Yu 2019 16.00[ 8.75, 23.25] 14.15
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 16.85[ 10.61, 23.09]
Testof 6 = 9}: Q(2)=1.11,p=0.57
Testof 8 =0:z=5.30, p=0.00
Imatinib
Bostan 2020 13.10[ 4.67, 21.53] 13.38
Kekale 2015 — R 35.00 [ 23.63, 46.37] 11.41
Yu 2019 E 3 33.00[29.86, 36.14] 16.34
Heterogeneity: 12 = 126.24, 12 = 90.14%, H2 = 10.14 27.03 [ 13.48, 40.58]
Testof 6 = 9}: Q(2) = 19.36, p = 0.00
Testof 8=0:z=23.91, p=0.00
Nilotinib
Bostan 2020 13.30[ 1.15, 25.45] 10.91
Kekale 2015 22.00[ -5.24, 49.24] 4.48
Yu 2019 14.00[ 8.90, 19.10] 15.44
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 14.13[ 9.50, 18.76]
Testof 6 = 9}: Q(2)=0.34,p=0.84
Testof 8=0:z=15.98, p=0.00
Overall 20.93[ 14.20, 27.65]

Heterogeneity: 12 = 69.51, 12 = 81.49%, H2 = 5.40

Testof 6 = 9}: Q(8) = 64.80, p = 0.00
Testof 6=0:z=6.10, p=0.00

Test of group differences: qJ(Z) =3.24,p=0.20

Random-effects REML model
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Figure 40 Forest plot of the meta-analyses for breast distension pain in females (any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib
Yu 2019 —— 8.00[ 2.71, 13.29] 32.82
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 8.00[ 2.71, 13.29]
Testof 6 = GJ: Q(0)=0.00,p=.
Testof 8=0:z=2.96, p=0.00
Imatinib
Yu 2019 25.00 [ 22.06, 27.94] 35.06
Heterogeneity: 12=0.00, 2= .%, H2 = . 25.00 [ 22.06, 27.94]
Test of9| = 6}: Q(0)=0.00,p=.
Testof 8 =0:z=16.67, p=0.00
Nilotinib
Yu 2019 —B— 20.00[ 14.12, 25.88] 32.12
Heterogeneity: 12 = 0.00, 2= .%, H2 = . 20.00[ 14.12, 25.88]
Test of(:‘ti = GJ: Q(0)=-0.00,p=.
Testof 6=0:z=6.67, p=0.00
Overall e 17.81[ 7.85, 27.78]
Heterogeneity: 12 = 71.45, 12 = 92.83%, H2 = 13.95
Testof 6 = 9f Q(2) =30.39, p=0.00
Test of 6 =0:z=3.50, p = 0.00
Test of group differences: Qb(2) =30.39, p=0.00

10 20 30

Random-effects REML model
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Figure 41 Forest plot of the meta-analyses for sadness (any severity)

Effect Size Weight
Study with 95% Cl (%)
Dasatinib
Bostan 2020 ———m———— 43.30[25.66, 60.94] 9.64
Kekale 2015 | ] 22.00[ 19.26, 24.74] 24.66
Heterogeneity: 12 = 185.36, 12 = 81.71%, H2 = 5.47 30.79[ 10.24, 51.35]
Test on = 9]: Q(1)=5.47,p=0.02
Testof 8 =0:z=2.94, p = 0.00
Imatinib
Bostan 2020 —— 27.70 [ 15.55, 39.85] 14.35
Kekale 2015 — 21.00[ 11.40, 30.60] 17.19
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 23.58 [ 16.04, 31.11]
Test on = 9]: Q(1)=0.72,p=0.40
Testof 8 =0:z=6.13, p = 0.00
Nilotinib
Bostan 2020 ———m————46.70[28.86, 64.54] 9.51
Kekale 2015 | ] 22.00[ 19.26, 24.74] 24.66
Heterogeneity: 12 = 262.66, 12 = 86.11%, H2 = 7.20 32.71[ 8.72, 56.71]
Test on = 9]: Q(1)=7.20,p =0.01
Testof 8 =0:z=2.67, p=0.01
Overall L 27.05[ 20.11, 33.98]

Heterogeneity: 12 = 48.79, 12 = 86.24%, H2 = 7.27
Test on = 9]: Q(5) = 13.45, p = 0.02
Testof 8=0:z=7.65, p=0.00

Test of group differences: 01,(2) =0.84,p=0.66

Random-effects REML model
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Figure 42 Forest plot of the meta-analyses for depression (any severity)

Effect size Weight
Study with 95% CI (%)
Imatinib
Kapoor 2015 B 23.00[ 14.77, 31.23] 100.00
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 23.00[ 14.77, 31.23]
Test ofq = 9]: Q(0)=-0.00, p =.
Testof 8=0:z=5.48, p=0.00
Overall s 23.00 [ 14.77, 31.23]

Heterogeneity: 12 = 0.00, 12 = .%, H2 = .
Test ofq = 0]: Q(0)=-0.00,p =.
Testof 6 =0:z=5.48, p=0.00

Test of group differences: Ob(O) =-0.00,p=.

Random-effects REML model
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Figure 43 Forest plot of the meta-analyses for appetite loss (any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib
Bostan 2020 — 30.00[ 13.54, 46.46] 2.50
Efficace 2020 —.— 22.00[13.57, 30.43] 8.31
Kekale 2015 B —— 22.00[ -5.24, 49.24] 0.95
Yu 2019 — 25.00[ 16.57, 33.43] 8.31
Heterogeneity: 12 = 0.00, |2 =0.00%, H2 = 1.00 24.16 [ 18.67, 29.65]
Testof 6 = (-)j: Q(3)=0.80,p=0.85
Testof 6 =0:z=28.63, p=0.00
Imatinib
Bostan 2020 —a— 16.40[ 7.19, 25.61] 7.16
Efficace 2020 —— 29.00[19.79, 38.21] 7.16
Kekale 2015 —— 18.00[ 8.98, 27.02] 7.42
Yu 2019 B 25.00 [ 22.06, 27.94] 30.10
Heterogeneity: 12 = 12.38, |2 = 48.92%, H2 = 1.96 22.81[17.85, 27.77]
Test on = 9]: Q(3)=5.89,p=0.12
Testof 6 =0:z=9.01, p=0.00
Nilotinib
Bostan 2020 B — 33.30[ 16.44, 50.16] 2.39
Kekale 2015 B ——— 11.00[ -9.58, 31.58] 1.63
Nguyen 2022 —.— 28.00[ 19.96, 36.04] 8.98
Yu 2019 e 19.00[ 13.32, 24.68] 15.09
Heterogeneity: 12 = 23.96, 12 = 47.15%, H2 = 1.89 23.20[ 15.95, 30.45]
Testof 6 = (-)j: Q(3)=6.02, p=0.11
Testof 06 =0:z=6.27, p=0.00
Overall ’ 23.33[20.66, 26.01]
Heterogeneity: 12 = 3.94, 2= 19.14%, H2 = 1.24
Testof 6 = ei: Q(11)=13.23,p=0.28
Testof 8 =0:z=17.09, p =0.00
Test of group differences: Qb(2) =0.13,p=0.94

20 20 40 60

Random-effects REML model
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Figure 44 Forest plot of the meta-analyses for vomiting (any severity)

Effect Size Weight
Study with 95% CI (%)
Dasatinib
Bostan 2020 —— 3.30[ -3.17, 9.771 14.30
Kekale 2015 ] 5.60[-26.94, 38.14] 3.18
Yu 2019 —— 13.00[ 6.34, 19.66] 14.17
Heterogeneity: 12 = 28.60, 12 = 57.45%, H2 = 2.35 7.96[ -0.52, 16.43]
Testof = 9}: Q(2)=4.21,p=0.12
Testof 8=0:z=1.84, p=0.07
Imatinib
Bostan 2020 —— 9.80[ 235, 17.25] 13.66
Kekale 2015 —— 22.00[ 12.98, 31.02] 12.59
Yu 2019 27.00[ 24.06, 29.94] 16.14
Heterogeneity: 12 = 70.51, 12 = 87.37%, H2 = 7.92 19.94[ 9.67, 30.21]
Testof § = eJ: Q(2) =18.04, p=0.00
Testof 8=0:z=23.81, p=0.00
Nilotinib
Bostan 2020 — 1.70[-16.14, 19.54] 7.34
Kekale 2015 ] 5.60[-26.94, 38.14] 3.18
Yu 2019 E = 11.00[ 6.49, 15.51] 15.44
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00 10.36 [ 6.02, 14.69]
Testof § = SJ: Q(2)=1.07,p=0.59
Testof 8 =0:z=4.69, p=0.00
Overall <2 1296 [ 6.51, 19.41]

Heterogeneity: 12 = 64.93, |2 = 84.61%, H2 = 6.50
Testof @ = eJ: Q(8) =76.95, p=0.00
Testof 8=0:z=3.94, p=0.00

Test of group differences: Qb(2) =349,p=0.17

Random-effects REML model
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20

40
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Figure 45 Forest plot of the meta-analyses for hypermenorrhoea in females aged <50 years

(any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 —_—— 25.00[ 16.57, 33.43] 6.99

Heterogeneity: 12 = 0.00, I12=.%, H2 = .
Test on = 9]: Q(0)=0.00,p=.
Testof 6 =0:z=5.81, p=0.00

Imatinib

Yu 2019 B
Heterogeneity: 12=0.00, I12=.%, H2 = .

Testof § = 6]: Q(0)=-0.00,p=.

Testof 6 =0:z=13.85, p = 0.00

Nilotinib

Yu 2019 —
Heterogeneity: 12 = 0.00, I12=.%, H2 = .

Test on = 9]: Q(0)=-0.00,p=.

Testof 6 =0:z=6.43, p = 0.00

Overall <P
Heterogeneity: 12 = 0.00, 12 = 0.00%, Hz = 1.00

Test on = 6]: Q(2)=2.46,p=0.29

Testof 6 =0:z=16.26, p=0.00

Test of group differences: q)(2) =246,p=0.29

25.00[ 16.57, 33.43]

18.00 [ 15.45, 20.55] 76.51
18.00 [ 15.45, 20.55]

18.00[ 1251, 23.49] 16.49
18.00 [ 12.51, 23.49]

18.49[16.26, 20.72]

10 20
Random-effects REML model

30

40
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Figure 46 Forest plot of the meta-analyses for weight loss (any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib
Yu 2019 ] 20.00[ 12.16, 27.84] 21.34
Heterogeneity: 12=0.00, 12=.%, H2=. 20.00[ 12.16, 27.84]
Test ofei = SJ: Q(0)=0.00,p=.
Test of 6 =0: z=5.00, p = 0.00
Imatinib
Yu 2019 —— 17.00 [ 14.45, 19.55] 49.99
Heterogeneity: 12 = 0.00, I12=.%, H2 = . 17.00 [ 14.45, 19.55]
Test ofGI = 6}: Q(0)=0.00,p=.
Testof 6 =0:z=13.08, p = 0.00
Nilotinib
Yu 2019 ————24.00[17.92, 30.08] 28.67
Heterogeneity: 2= 0.00, 2= %, H2 = . 24.00[17.92, 30.08]
Testof § = SJ: Q(0)=0.00,p=.
Testof 6=0:z=7.74, p=0.00
Overall e 19.65[ 15.12, 24.17]
Heterogeneity: 12 = 8.96, |2 = 55.40%, H2 = 2.24
Test ofEiI = eJ: Q(2)=4.56,p=0.10
Testof 6 =0:z=8.51, p=0.00
Test of group differences: Qb(2) =4.56,p=0.10

10 15 20 25 30

Random-effects REML model
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Figure 47 Forest plot of the meta-analyses for constipation (any severity)

Effect size Weight
Study with 95% Cl (%)
Dasatinib
Efficace 2020 —f— 45.00[ 35.00, 55.00] 15.69
Yu 2019 —- 8.00[ 2.71, 13.29] 17.48
Heterogeneity: 12 = 667.85, 12 = 97.57%, H2 = 41.11 26.25[-10.01, 62.50]
Test on = e]: Q(1)=41.11,p=0.00
Testof6=0:z=1.42,p=0.16
Imatinib
Efficace 2020 —— 23.00[ 11.04, 34.96] 14.78
Yu 2019 B 15.00[ 12.65, 17.35] 18.12
Heterogeneity: 12 = 12.68, 12 = 39.61%, H2 = 1.66 16.76 [ 10.26, 23.27]
Testof = 6]: Q(1)=1.66,p=0.20
Testof 6 =0:z=5.05, p=0.00
Nilotinib
Nguyen 2022 —— 32.00[ 23.96, 40.04] 16.52
Yu 2019 - 18.00 [ 12.51, 23.49] 17.42
Heterogeneity: 12 = 85.68, 12 = 87.42%, H2 = 7.95 24.68[ 10.97, 38.39]
Test ofq = 9]: Q(1)=7.95,p=0.00
Testof 6 =0:z=3.53, p=0.00
Overall -l 23.00[ 12.50, 33.49]

Heterogeneity: 12 = 156.62, |2 = 94.96%, H2 = 19.84
Testof = ei: Q(5) = 58.39, p=0.00
Testof 6 =0: z=4.30, p = 0.00

Test of group differences: Qb(2) =1.23,p=0.54

Random-effects REML model
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Figure 48 Forest plot of the meta-analyses for gynecomastia in males (any severity)

Effect size Weight
Study with 95% CI (%)
Dasatinib
Yu 2019 —a— 10.00[ 4.12, 15.88] 29.52

Heterogeneity: 12 = 0.00, 12 =%, H2 = .
Test on = 0]: Q(0)=-0.00,p=.
Testof 8=0:z=3.33,p =0.00

Imatinib
Yu 2019

10.00[ 4.12, 15.88]

10.00[-5.88, 25.88] 4.05

Heterogeneity: 12 = 0.00, I12= %, H2=.
Test on = ei: Q(0)=0.00,p=.
Testof 6=0:z=1.23,p=0.22

Nilotinib

Yu 2019 —-

Heterogeneity: 12 = 0.00, 12 = .%, H2 = .
Test on = ei: Q(0)=0.00,p=.
Test of 6 = 0: z=4.00, p = 0.00

Overall <o

Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00
Testof § = (-)i: Q(2)=0.34,p=0.85
Testof 8=0:z=5.32, p=0.00

Test of group differences: Qb(Z) =0.34,p=0.85

10.00 [ -5.88, 25.88]

8.00[ 4.08, 11.92] 66.43
8.00[ 4.08, 11.92]

8.67[ 5.48, 11.87]

Random-effects REML model

20 30
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Figure 49 Forest plot of the meta-analyses for amenorrhea in females aged < 50 years
(any severity)

Effect size Weight

Study with 95% CI (%)
Dasatinib

Yu 2019 B —— 7.00[1.90, 12.10] 5.74
Heterogeneity: 12 = 0.00, 2= .%, H2 = . 7.00[1.90, 12.10]

Test ofei = Sj: Q(0)=-0.00,p=.
Testof 6 =0:z=2.69, p=0.01

Imatinib
Yu 2019 - 5.00[3.63, 6.37] 79.12
Heterogeneity: 12 = 0.00, 12 = .%, H2 = . 5.00[3.63, 6.37]

Test ofeI = 9]: Q(0)=0.00,p=.
Testof 6 =0:z=7.14, p=0.00

Nilotinib
Yu 2019 — 5.00[1.86, 8.14] 15.14
Heterogeneity: 2= 0.00, I2=.%, H2 = . 5.00[1.86, 8.14]

Testof 8 = 9]: Q(0)=0.00,p=.
Testof 8 =0:z=3.12, p=0.00

Overall <D 5.11[3.89, 6.34]
Heterogeneity: 12 = 0.00, 12 = 0.00%, H2 = 1.00

Test ofeI = 9j: Q(2)=0.56,p=0.76

Testof 6 =0:z=8.21, p=0.00

Test of group differences: Qb(2) =0.56,p=0.76

Random-effects REML model
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Abstract

Insight into real-world treatment-related toxic effects reported by patients
has the potential to improve care, benchmark trials, and fill knowledge gaps,
especially in patients with chronic myeloid leukaemia, which is treated in the
majority of patients continually with tyrosine kinase inhibitors (TKls). The aim
of our systematic review was to investigate the content validity of instruments
that elicit TKI-related toxic effects reported by patients with chronic myeloid
leukaemia in the real world. We searched PubMed and Embase from Jan 1,
2017 to Oct 21, 2022. Studies on instruments used in or developed for
patients with chronic myeloid leukaemia that assess a patient's symptoms
were eligible. Content validity was assessed according to the Consensus-
Based Standards for the Selection of Health Measurement Instruments
(COSMIN): none of the six identified instruments were rated as sufficient.
Five instruments (European Organisation for Research and Treatment of
Cancer Core Quality of Life Questionnaire for chronic myeloid leukaemia with
24 items [EORTC QLQ-CML24], EORTC symptom set, Functional Assessment
of Cancer Therapy-Leukaemia [FACT-LEU], haematological malignancies
patient-reported outcomes [HM-PRO], and MD Anderson Symptom Inventory
for chronic myeloid leukaemia [MDASI-CML]) were rated as inconsistent due
to not being evaluated by professionals post-development, having very few
patients with chronic myeloid leukaemia involved, or missing key symptoms.
Moderate-quality to very low-quality evidence underpinned these ratings.
The two EORTC instruments were the only ones not to miss key toxic effects
(e.g., muscle cramps). However, their relevance was rated as inconsistent: the
QLQ-CML24 includes questions on health-related quality-of-life, whereas the
symptom setincludes items sourced from solid cancer treatments. This Review
shows the need for an instrument with sufficient content validity to measure
toxic effects from TKI treatment in patients with chronic myeloid leukaemia.
Until then, stakeholders can make an informed choice from currently used
instruments with our assessment.
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Introduction

The Lancet Haematology Commission called for action to modernise
the assessment and reporting of adverse events in haematological
malignancies [1, 2]. In particular, reporting of toxic effects in the real world is a
priority [2]. Bringing in the patient's perspective through the administration of
patient-reported outcome measures gives information on treatment tolerability 3
in the real world, and supports decision making on dose modifications or ——
treatment discontinuation [1]. Treatment decisions are especially important
in chronic haematological malignancies, such as chronic myeloid leukaemia
(CML), for which life-long oral therapy with tyrosine kinase inhibitors (TKIs)
are the standard of care for the majority of patients. Although lifesaving, TKI
therapy invokes considerable and enduring toxic effects. Compared with the
general population or study controls, patients with CML on TKIs reported
worse depression, dyspnoea, fatigue, pain, physical health-related quality of
life, and composite symptom burden scores (e.g., nausea, diarrhoea, itching,
skin changes and swelling of arms or legs) [3, 4]. In an observational study of
448 patients, around a third of patients on imatinib reported quite a bit or very
much fatigue, 31% reported muscle cramps, 25% reported musculoskeletal pain
and 25% reported oedema [5]. This high symptom burden is reflected in lower
health-related quality of life scores compared with the general population,
with marked impairments in role functioning in younger patients [5] and low
grade adverse events negatively effecting quality of life [6]. Thus, with survival
safeguarded in the vast majority of patients, the focus in CML care has shifted
towards preventing and managing symptoms and complications of targeted
therapy [7].

InCMLin particular, patient-reported outcome measure data may help to select
either the most appropriate TKI to be used as frontline therapy for different
patient groups, or which TKI to switch to in case of intolerability. In addition,
patient-reported outcome measure data might help with understanding the
relationship between symptoms in patients with TKI use and symptoms in
patients whom proceed to a TKI treatment-free interval. At present, around
a third of patients in high-income countries will be eligible to proceed to a
TKI treatment free interval [8]. Sixty percent of those will have withdrawal
symptoms, especially musculoskeletal pain [9]. Therefore, monitoring of
patient-reported symptoms also has value in patients in treatment-free
remission, since there is little information on the course of symptoms after
stopping TKils, or on possible long term toxic effects of TKls. However, at least
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some symptoms decline over time after stopping treatment [10], which would
make patient-reported outcome measure use increasingly irrelevant.

Unfortunately, providing a comprehensive overview of the patient-reported
symptom burden related to TKls at an individual and group level is not easy
at present because data from patient-reported outcome measures are
scarce, especially so for second-line and third-line TKls. The fact that 94% of
leukaemia trials did not include any patient-reported outcome measures as
an outcome measure [1] illustrated that patient-reported outcome measures
have not been considered important outcome data. To our knowledge, no data
from a randomised trial exists that compare TKls with each other in terms of
specific TKI toxic effects reported by patients [11]. In most CML trials, side
effects were reported by physicians to assess safety, which was done in a
manner developed for short-course chemotherapy instead of long-term daily
oraltreatment [1]. Suchreporting does not reflect a patient's symptom burden,
as physicians tend to underestimate the incidence and severity of symptoms
compared with a patient self-reporting symptoms [12-15].

The Lancet Commission indicated thatimprovementand expansion of reporting
systems for patient self-reporting of adverse events is a solution that could
bring improvement to adverse event assessment in the next few years [2].
The Commission’s overarching vision shows the direction forward; however,
what is the next practical step? Real-world longitudinal data on toxic effects
reported by CML patients, including data before treatment initiation, after TKI
withdrawal, and during dose switching, are needed, both for individual clinical
care and for quality improvement at the aggregated level. Such data might help
answer unresolved questions on the best choice of TKl in relation to expected
toxic effects in particular patients, the effect of TKI switching on toxic effects,
and long-term enduring toxic effects that persist after stopping or switching.
These are important questions in the ageing population with CML, which has a
substantial burden of comorbidity and comedication.

To gather reliable patient-reported toxic effect data related to the treatment
with TKils, clinicians, researchers and policy makers need to be informed which
patient-reported outcome measures are available. In addition, stakeholders
need to be able to assess the quality of the patient-reported outcome
measurement instruments and the feasibility characteristics they have to suit
their particular context. To address this need, we did a systematic review to
identify patient-reported outcome measurement instruments that can be used
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to assess the treatment-related toxic effects that CML patients have, critically
assessed the content validity of these instruments, and described their
feasibility characteristics.

Methods

This systematic review is reported following the PRISMA 2020 item checklist's
items [16]. We did not prepare a protocol, nor was this review registered.

Search strategy and selection criteria and data extraction

We systematically searched PubMed and Embase on April 22, 2021 and
updated this search on October 21, 2022 (full search strategy in Supplementary
material). Key search terms included “chronic myeloid leukaemia”,
"haematologic malignancy”, "quality of life", "patient-reported outcome
measure”, "symptom assessment”, and “adverse effect”. We restricted results
to studies published from January 1, 2017 onwards, as a 2019 comprehensive
systematic review included studies published up to December 31, 2016 [17].
We used this previous review to select studies to complement our search.
In addition, 11 websites dedicated to patient-reported outcome measure
instruments were examined for additional instruments (see Supplementary
material) and references of systematic reviews, key publications [17-24], and
included studies were searched for additional studies. Inclusion criteria were:
studies written in Dutch, English, French, German or Spanish; original full-
text research on self-report instruments which assess a patient’s symptoms;
the instrument is available for assessment; and the instrument has been
developed for or validated in adult patients in the chronic phase of CML who
are using TKls. Instruments that focus on one category of symptoms (e.g.,
depression, sexual health) were excluded. Two researchers (YS and SM)
selected studies independently.

Tworesearchers (YSand SM) selected studies independently. Alldisagreement
was resolved through discussion. One researcher (YS) performed the data
collection. Data were extracted on construct measured, total number of items,
number of items related to symptoms, development process (e.g., goal, type
and number of patients and health care professionals included, and countries
participating), scales, subscales and single items included, response options
and scoring range, languages available, licensing, and costs.

|w
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Overall content validity rating

We evaluated the quality of the content validity of identified patient-reported
outcome measures with the Consensus-Based Standards for the Selection of
Health Measurement Instruments (COSMIN) Risk of Bias checklist in its Excel
template provided by the COSMIN group [25-27]. COSMIN evaluates patient-
reported outcome measure development and content validity, plus eight
other measurement properties concerned with validity, responsiveness and
reliability. We focused on content validity exclusively as its three components
- relevance, comprehensiveness and comprehensibility - form the basis
of a reliable and valid patient-reported outcome measure. As per COSMIN
recommendations, we rated each patient-reported outcome measure for
the construct, population and context of use of our interest (i.e., treatment
toxic effects, patients with CML in the chronic stage on TKils, and clinical
and research use [25]. We did not evaluate the instrument itself, but rather
its application. We based our evaluation on information from the identified
articles, the patient-reported outcome measures themselves, and their
manuals. Authors were not contacted for further information.

COSMIN defines content validity as follows: all items are relevant for the
construct of interest (i.e., relevance), no key aspects of the construct are
missing (i.e., comprehensiveness), and the items are understood by patients
asintended (i.e., comprehensibility) [25]. We rated the overall content validity
of a patient-reported outcome measure in three steps (Figure 1) [25, 26]. All
quality evaluations were done independently by two reviewers (YS and SM)
and any differences were resolved in face-to-face meetings until a consensus
was reached. One author (NB) collaborated in the validation of one identified
patient-reported outcome measure (EORTC QLQ-CML24). They had no role in
the selection process nor quality assessment.
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Step 3a3: rate the PROM \

itself

« Ten criteria

» Rating: sufficient,
inconsistent,
insufficient, and
indeterminate

« According to reviewers’
own assessment

N l /

Vs

Step 3b: qualitatively summarise results in an overall rating on relevance, comprehensiveness,
comprehensibility, and overall content validity

Rating: sufficient, inconsistent, and insufficient

According to prespecified algorithm

v

.

N

Step 3c: grade the quality of the evidence for the rating in step 3b
Rating: high, moderate, low, and very low
According to a modified GRADE approach

Figure 1 Steps in rating the overall content validity of a PROM according to COSMIN

Abbreviations: COSMIN: Consensus-Based Standards for the Selection of Health Measurement
Instruments; GRADE: grading of recommendations, assessment, development, and evaluations;
PROM: patient-reported outcome measure

Results

We reviewed 10,623 citations and 11 websites [17-24] (Figure 2), from which
we identified six instruments that in part assessed symptoms in patients in the
chronic phase of CML: the European Organisation for Research and Treatment
of Cancer Core Quality of Life Questionnaire for CML (EORTC QLQ-CML24) [19,
28, 291, the EORTC Symptom Set [30]; the Functional Assessment of Cancer
Therapy-Leukaemia (FACT-LEU) [31, 32], a generic Chinese language
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patient-reported outcome measure [33], the haematological malignancies
patient-reported outcomes (HM-PRO) [34-39]; and the MD Anderson
Symptom Inventory for CML (MDASI-CML) [40, 41]. The Comprehensive
Symptom Profile in patients with CML was only reported in abstracts and,
therefore, was excluded [42, 43]. Reasons for full text exclusion are listed
in the Supplementary material. The main characteristics of the six identified
patient-reported outcome measures are described in Table 1. Together, the six
instruments cover 90 symptom clusters (Table 2).

s h (
Identification of PROM instruments via databases Identification of PROM instruments
via other methods
Duplicate records Records identified Records identified
removed before T B .
screenin - PubMed - Websites (n=0)
reening ¢ (n=4,207) - Citations (n=12)
(n=1,351) - Embase OVID
\ ) \ (n=7,755) )
s ) ( + h
Records excluded Records screened
(n=10,576) < (n=10,611)
_ o /
v
s s ™ 4 )
Articles not Articles sought for Articles sought for Articles not
retrieved (n=0) y retrieval (n=35) retrieval (n=12) retrieved (n=0)
\_ / - J ~ ~
2 v
( Y
[ 28 Articles Articles assessed for Articles assessed /Articles excluded:\
excluded: ¢ eligibility (n=35) for eligibility (n=12) - Not on symptom
- Not on symptom \ J based PROM
based PROM (development)
(development) (n=2)
(n=25) - Not patient-
- Focus on health- reported (n=2)
related quality of - No symptom
life with only 3 items (n=1)
symptom items - Not developed for
(n=1) or validated in
- Interview-based CML patients
instrument (n=1) (n=4)
- Study uses - Generic PROM not
already identified Y available for
PROM (n=1) AN S/

\ ) PROM instruments included in systematic review (n=6)

Articles included in systematic review (n=9)

Figure 2 Study selection. Six PROM instruments that measure symptoms and have been
developed for, or have been used in, patients with chronic myeloid leukaemia were identified.
PROM: patient-reported outcome
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In addition, the FACT-LEU asks whether patients have had side effects, and
the HM-PRO offers an additional blank space to list any other symptom that
concerns patients or any other comment they would like to make. Forty-seven
items overlap across instruments, with some instruments asking more detailed
questions than others, and 43 items are unique to only one of the patient-
reported outcome measures. The EORTC QLQ-CML24 asks for details of skin
problems in general, but not for the seven skin problems that are more specific
(e.g., skin colour change, itchy skin, rash, dry, flaking or cracked skin, sore or
painful skin, bruises, and haemorrhagic tendency of skin), which some other
instruments address. Similarly, other instruments contain more detailed items
for eye problems, mouth problems, joint or muscle pain, and swelling, compared
with the EORTC QLQ-CML24. In the EORTC Symptom Set, hair loss and nausea
are not measured, but this is the only questionnaire to address aches or pains
in joints and has the most detailed questions on skin and eye problems. In the
FACT-LEU, eye, mouth, jointand muscle problems are not assessed. The generic
Chinese language questionnaire dedicates six items to sexual health and is the
only questionnaire with items on hair colour change, hydrothorax and/or ascites,
and weight gain. However, it does not address problems of the mouth, taste, or
indigestion. As for the HM-PRO, eye, joint and muscle problems are missing.
Lastly, in the MDASI, eye problems and swelling are not included.

Step 1: evaluation of development quality as described in studies
None of the patient-reported outcome measures were rated very good or
adequate for development quality (step 1). Three patient-reported outcome
measures were rated doubtful (EORTC QLQ-CML24, EORTC Symptom Set,
and the MDASI-CML) because the origin of the construct (EORTC QLQ-
CML24 and MDASI-CML), the context of use (EORTC Symptom Set), whether
interviewers were trained or had experience (EORTC QLQ-CML24, EORTC
Symptom Set, and the MDASI-CML), the approach used to analyse the data
(MDASI-CML), or whether at least part of the data was coded independently
(EORTC QLQ-CML24, EORT Symptom Set, MDASI-CML) were unclear. The
three other patient-reported outcome measures (FACT-Leu, generic Chinese
language questionnaire, and HM-PRO) were rated inadequate, because
the patient-reported outcome measure was not developed in a sample
representing the target population (generic Chinese language questionnaire),
no cognitive interview study was done in the target population (the generic
Chinese language questionnaire and HM-PRO), or comprehensibility or
comprehensiveness were not assessed (all three questionnaires). A table with
the ratings for each study is provided in the Supplementary material.

3
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Table 1 Main characteristics of the six identified patient-reported outcome measures

Construct measured
(number of symptom
items/total number
of items)

Target population
(recall period)

Development method patient-
reported outcome measure

EORTC QLQ-CML24
(including the
accompanying
EORTC QLQ-C30)
[19,28,29]

Health-related
quality of life
(25/54)

CML patients
(past week)

Cross-culturally developed for
research, involving a patient
advocate group, 655 individual
CML patients on TKls, and

59 health care professionals
experienced in CML (from
Europe, United States, or Asia)

EORTC Symptom
Set [30]

Symptom burden
(61/61)

People with cancer
treated with
targeted therapy
(past week)

Developed for research. Focus
on symptoms during targeted
therapy for CML, breast

cancer, and gastrointestinal
stromal tumours. 38 CML

items developed from QLQ-
CML24 data set, but not
incorporated in the QLQ-CML24
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Scales and single items Response options and * Number of languages
(number of items) range of scores or scoring available
e Licensing
e Costs
EORTC QLQ-C30 Either as: e 50
* Global health status/ e Raw scores (single e Licencing through
quality of life (2) items only): EORTC website
e Physical functioning (5) o Notatall e Free foracademicuse
* Role functioning (2) o Alittle
e Emotional functioning (4) o Quite a bit
e Cognitive functioning (2) o Very much

e Social functioning (2)
e Fatigue (3)
¢ Nausea and vomiting (2)
e Pain (2)
e Single symptom items (5)
¢ Financial difficulties (1)
EORTC QLQ-CML24
e Symptom burden (13)
e Impact on worry/mood (4)
 Impact on daily life (3)
e Bodyimage problems (1)
e Satisfaction with care
and information (2)
e Satisfaction with
social life (1)

e Dichotomised scores:
o E.g., 'notatall’
vs. ‘any extent’
e Transformed scores:
o 0-100
o Higherscores reflect
more symptoms for
symptom items

Single symptom items across
12 categories (skin, swelling,
musculoskeletal, mouth, nails,
heart and breathing, fatigue
and energy, eyes, ear, nose, and
throat, emotional functioning,
digestion, and general) (61)

Each item should be scored
separately rather than used
to create subscale scores.
Either as (see EORTC
QLQ-CML24 above):

e Raw scores

e Dichotomised scores

e Transformed scores

7

Licensing through
EORTC website

Free for academic use
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Table 1 Continued

Construct measured

Target population

Development method patient-

(number of symptom  (recall period) reported outcome measure
items/total number
of items)
FACT-LEU [31,32]  Health-related Patients with Developed for research. Cross-
quality of life chronic and acute culturally developed involving
(22/44) leukaemia ten chronic leukaemia and 19
(past week) acute leukaemia patients, and
16 health care professionals
experienced in leukaemia
Generic Chinese Quality of life and CML patients Generic Chinese language

questionnaire [33]

symptom burden
(37/59)

(not specified)

questionnaire developed for
a specific study. Unclear how
the development took place
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Scales and single items

Response options and

* Number of languages

(number of items) range of scores or scoring available
e Licensing
e Costs
Five subscales: e Raw scores e 52

e Physical wellbeing (7)

e Socialand family
wellbeing (7)

Emotional wellbeing (6)
Functional wellbeing (7)
Additional concerns (17)

Not at all
Alittle bit
Somewhat
Quite a bit
o Very much
The direct interpretation
of raw scores from
single items is hampered
because some items have
a negative direction,
whereas other items have
a positive direction
e Sum scores
Subscale scores range
from 0-24, -28 or 0-68,
depending on the
number of itemsina
subscale. Total score
ranges from 0 to 176.
Higher scoresindicate
better quality of life

o
o
o
o

e Licensing through
FACIT website

e Free forinvestigator-
initiated research,
students, or clinical use

Patient factors, (co)
medication, disease
response, satisfaction with
CML control, influence on
work, costs of treatment
Single symptom items (37)

* Raw scores
Degree

o Mild

o Moderate

o Severe
Discontinuation therapy
due to symptoms

o Yes

o No
Needing treatment

o Yes

o No

o 1
e Not described
e Not described
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Table 1 Continued

Construct measured
(number of symptom

items/total number
of items)

Target population
(recall period)

Development method patient-
reported outcome measure

HM-PRO [34-39]

Quality of life and
symptom burden
(18 plus blank
space/42 plus 2
blank spaces)

Patients with
haematological
malignancy
(quality of life:
today; symptom
burden: 3 days)

Developed for clinical
practice in all haematological
malignancies, on the basis of
interviews with 129 patients
from the United Kingdom,

of whom 12 had CML

MDASI-CM
(including the
accompanying
generic

MDASI) [40, 41]

Symptom burden
and symptom
interference
(20/26)

CML patients
(24 hours)

Developed for clinical
practice and research, with
38 CML patients (mainly

in chronic phase), four
physicians, four nurses, and
four family caregivers, all
from the United States

Abbreviations: EORTC: European Organization for Research and Treatment of Cancer; EORTC
QLQ-CML24: EORTC Core Quality of Life Questionnaire for chronic myeloid leukaemia with
24 items; EORTC QLQ-C30: EORTC Core Quality of Life Questionnaire for cancer patients
with 30 items; FACT-LEU: Functional Assessment of Cancer Therapy-Leukaemia; HM-PRO:
haematological malignancies patient-reported outcomes; MDASI-CML: MD Anderson Symptom
Inventory for chronic myeloid leukaemia
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Scales and single items Response options and * Number of languages
(number of items) range of scores or scoring available

e Licensing

e Costs
Part A 4 subscales: * Raw scores e 11

e Physical behaviour (7)

e Social wellbeing (3)

e Emotional behaviour (11)
e Eating and drinking (3)
Part B:

e Symptom items (18)

PartA
o Notatall
o Alittle
o Alot
o Notapplicable
PartB
o Notatall
o Mild
o Severe

e Sum scores
Subscale scores range
from 0-6, 0-14 0r 0-22,
0-36, or 0-48, depending
on the number of items
in a subscale. The higher
the total score, the
greater the effecton a
patient’s quality of life

Licensing through
HM-PRO website
Currently no costs for use
inacademic research and
routine daily practice

Two subscales:
e Symptoms (20)
e Symptom interference (6)

e Rawscores
0 being not present
to 10 being as bad as
you can imagine

e Mean subscale scores
as the arithmetic mean
of items in the subscale

19

Licensing through MD
Anderson website
Feesvary depending
on the type and extent
of use, the setting and
who is sponsoring

3
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Table 2 Symptom items included in the six identified patient-reported outcome measures

Items EORTC EORTC FACT- Generic Chinese HM- MDASI-
aLe- Symptom LEU language PRO CML
CML24 Set questionnaire

Skin problems v . . .. v v
v
v

Skin colour change
Itchy skin
Skin rash

Dry, flaking or
cracked skin

S

<

Sore or painful skin

<
<
<

Bruises

Haemorrhagic .. . . v
tendency of skin

Nails break easily .. v . .. .
Hair loss v . . v v
Hair colour change .. . . v

Eye problems v

Watery eyes .. v

Conjunctivitis .. . . v

Conjunctival .. . . v
haemorrhage

Dry eyes
Burning eyes
Red eyes

ltchy eyes

Light sensitivity
Blurred vision
Nose bleeds

R N

Other nose problems
(smell, sneezing)

<

Hearing problems . .
Tinnitus . . v
Dry mouth v
Taste

Pain or soreness
mouth

Sore throat

Changes to voice

Cough .
Difficulty breathing v
Chest pain

Chest distress and . .. . v
shortness of breath

e
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Items EORTC EORTC FACT- Generic Chinese HM- MDASI-
aLa- Symptom LEU language PRO CML
CML24 Set questionnaire

Palpitations v v

Hydrothorax v

and/or ascites

Acid indigestion/ v v

heartburn

Constipation v v v v .

Diarrhoea v v v v v

Toilet urgency . v .. . .. .

Nausea v . v v v v

Vomiting v v .. v .. v

Lack of appetite v v v v v v

Abdominal pains v v v v

or cramps

Painful bowel v

movements

Abdominal v v

distension

Flatulence . v

Urinating frequently v . .

Joint or muscle pain v v v

Aches or pains v

injoints

Aches or pains v

inbones

Muscle aches, v

pains or cramps

Muscle cramps v v v

Swelling v . v

Swelling legs v

and ankles

Swelling face/ v

around eyes

Periorbital and v

lower limb oedema

Lumps . v v .

Pain v (2Q) J(2Q) . v

Body pain . v

Back pain . v . v .

Headaches v v v v v

Dizziness . v . v .

Tiredness V(3Q) Vv v Vv v v

Lack of energy v v
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Table 2 Continued

Items

EORTC
aLa-
CML24

EORTC

Symptom

Set

FACT-
LEU

Generic Chinese
language
questionnaire

HM- MDASI-
PRO CML

Drowsiness
Disturbed sleep
Weakness
Distress

Depression/anxiety

Emotional ups
and downs

Memory problems

Concentration
Fever/chills
Infection
Malaise

Numbness/tingling

Pale/cold
fingers/toes

Sweating

Hot flushes
Weight loss
Weight gain
Bleeding easily
Bleeding gums

(Male) swollen
breast

(Female)
swollen breast

(Female < 50 years)
hypermenorrhoea

(Female < 50 years)

hypomenorrhea

(Female < 50 years)

amenorrhea

Decreasein
sexual desire

Bothered by
side effects

Blank space

7

"
"
7

7

v(3Q)

v (5Q)

7

LN NN s

. v
v v

v (2Q)

.

Ny

h

v Item included in patient-reported outcome instrument; Q: questions. Abbreviations: EORTC:
European Organization for Research and Treatment of Cancer; EORTC QLQ-CML24: EORTC Core
Quality of Life Questionnaire for chronic myeloid leukaemia with 24 items; FACT-LEU: Functional
Assessment of Cancer Therapy-Leukaemia; HM-PRO: haematological malignancies patient-
reported outcomes; MDASI-CML: MD Anderson Symptom Inventory for chronic myeloid leukaemia
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Step 2: evaluation of content validity as described in studies

On the basis of content validity studies, none of the patient-reported outcome
measures were rated very good or adequate for their content validity. HM-
PRO and MDASI-CML were rated doubtful because whether interviewers were
trained or had experience (MDASI-CML), a topic guide was used (MDASI-CML),
all interviews were recorded and transcribed ad verbatim (MDASI-CML), two
researchers were involved in the analysis (MDASI-CML), or professionals from
all required disciplines were included (MDASI-CML) was unclear, because the
approach used to analyse the data was unclear (MDASI-CML), or because less
than 30 professionals or very few CML patients were involved in a quantitative
survey to assess content validity (HM-PRO and MDASI-CML). The other
four patient-reported outcome measures were rated inadequate because
professionals, different from the professionals involved in the development
phase, were not involved in assessing the relevance and comprehensiveness
of patient-reported measurement items. A table with the ratings per study is
provided in the Supplementary material.

Step 3: rating of overall content validity

Overallcontent validity was based on steps 1 and 2 plus reviewers'assessment,
with quality appraisal of the evidence. Five patient-reported outcome
measures were rated as having inconsistent overall content validity (Table 3).
Although many items were rated sufficient, insufficient ratings that led to
overall inconsistent ratings were given because not all items were relevant
for symptom burden (EORTC QLQ-CML24, FACT-LEU, and MDASI-CML),
comprehensiveness was not assessed in different groups from the patient-
reported outcome measurement development group (EORTC QLQ-CML24,
EORTC Symptom Set, and FACT-LEU), comprehensiveness was assessed as
insufficient by the reviewers (HM-PRO and MDASI-CML), or not all items were
relevant to CML patients (EORTC Symptom Set). Reviewers' assessment of
the patient-reported outcome measures was similar to, or more positive than,
ratings based on studies from steps 1 and 2, except for their assessment of
HM-PRO and MDASI-CML. For these two instruments reviewers assessed the
comprehensiveness as insufficient because key symptoms for CML patients
(e.g., eye problems or muscle cramps) were missing.

The quality of the evidence of the rating of the five instruments was moderate
(MDASI-CML) to low (EORTC QLQ-CML-24, EORTC Symptom Set, FACT-LEU,
and HM-PRO). We downgraded the quality of the evidence because at least one
content validity study of doubtful quality indicated moderate quality evidence
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(MDASI-CML), and we further downgraded for indirectness because quality of
life, not symptom burden was the focus of the patient-reported outcome measure
or the target population differed from CML patients (EORTC QLQ-CML-24, EORTC
Symptom Set, FACT-LEU, and HM-PRO). The generic Chinese language patient-
reported outcome measure was rated as having insufficient overall content
validity with very low quality evidence, downgraded because the development
study was inadequate and content validity studies were missing.

Table 3 Overall content validity of identified patient-reported outcome measures, and quality
appraisalaccording to the COSMIN-modified GRADE approach

Relevance Comprehen- Comprehen- Overall content validity

siveness sibility rating (quality of the
evidence)

EORTC QLQ-CML24 Inconsistent  Inconsistent Sufficient Inconsistent (low)
EORTC Symptom Set  Inconsistent Inconsistent  Sufficient Inconsistent (low)
FACT-LEU Inconsistent Insufficient Inconsistent Inconsistent (low)
Generic Chinese Insufficient Insufficient Insufficient Insufficient (very low)
questionnaire
HM-PRO Inconsistent Inconsistent Sufficient Inconsistent (low)
MDASI-CML Sufficient Insufficient Sufficient Inconsistent (moderate)

Quality of the evidence is our confidence (i.e., high, moderate, low or very low) in the validity
rating. Abbreviations: EORTC: European Organization for Research and Treatment of Cancer;
EORTC QLQ-CML24: EORTC Core Quality of Life Questionnaire for chronic myeloid leukaemia
with 24 items; FACT-LEU: Functional Assessment of Cancer Therapy-Leukaemia; HM-PRO:
haematological malignancies patient-reported outcomes; MDASI-CML: MD Anderson Symptom
Inventory for chronic myeloid leukaemia.

Discussion

When choosing an appropriate patient-reported outcome measure to evaluate
treatment toxic effects, both content validity and feasibility for the context
of use should be considered. Therefore, we set out to give an overview of
available instruments, their content validity and feasibility characteristics.
Regrettably, none of the six identified patient-reported outcome measures
were rated as sufficient for overall content validity. A major shortcoming
was the absence of comprehensiveness evaluation in a patient or clinician
sample independent from the development phase. Five instruments were
rated inconsistent but have potential. However, of these five patient-reported
outcome measures, reviewers assessed the two EORTC instruments as the
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only instruments sufficient for comprehensiveness, as the other three patient-
reported outcome measures did not include eye problems and muscle cramps,
which we consider key symptoms of TKI side effects. Unfortunately, both
EORTC instruments were rated inconsistent for relevance, as the QLQ-CML24
includes items specific to quality of life, whereas the Symptom Set includes
items sourced from patients with breast and gastrointestinal stromal tumours
cancers on targeted therapy.

In previous studies, patients with chronic haematology cancer reported
that questions from the EORTC QLQ-C30 and Outcomes and Experiences
Questionnaire did not resonate with their personal experience [44, 45],
with some patients feeling they were forced to complete irrelevant items to
complete the questionnaire. Such negative feelings towards more generic
instruments, mostly aimed towards quality of life in more impaired patients,
may hamper patient-reported outcome measure response in real-world
settings. The Symptom Set, on the other hand, has more detailed questions
on side effects of importance to CML patients, such as skin and eye problems.
However, the many items that were not sourced from CML patients might
also negatively influence a patient’s response. Unfortunately, no evidence is
available as to which patient-reported outcome measure CML patients prefer.

Further guidance in the selection of the most appropriate patient-reported
outcome measure cannot be found in instruments that are typically used in
CML studies. A mere 6% of leukaemia trials included any patient-reported
outcome measure as an outcome measure according to an assessment
published in 2018 [1]. Landmark trials that evaluated patient-reported
outcome measures are few and far between, reporting on few symptoms [46]
or only reporting only on subscales for quality of life but not for separate
symptoms [47]. Moreover, to the best of our knowledge, at present no single
patient-reported outcome measure is recommended by standard initiatives,
such as professional societies or research organisations.

Our search and selection process was quite rigorous: two researchers
independently searched multiple sources in different languages. In addition to
our search, to cover the time before the search start date, we used a published
systematic review [17]. Although this approach is pragmatic, we feel confident
that we have not missed patient-reported outcome measures with an extensive
development trajectory in CML patients, as such labour-intensive trajectories
would be likely to have resulted in additional publications. Furthermore,
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our appraisal of identified instruments according to the rigorous COSMIN
methodology is also a strength. COSMIN is strict and based, in part, on the
least score counts method. In addition, COSMIN does not distinguish poor
quality from poor reporting, and might, therefore, be unnecessarily strict
in some cases. However, this harshness does reveal the weaknesses of the
development and validation of assessed instruments, and thus might help in
improving them.

Inour process, we focused on CML-specific patient-reported outcome measures,
but more generic instruments, such as the National Cancer Institute's patient-
reported outcome measurement system companion to the Common Terminology
Criteria for Adverse Events (PRO-CTCAE), might also be of use [48]. PRO-
CTCAE has gained much attention since remote self-reporting with feedback
to clinicians helped to improve health-related quality of life and survival, and
reduce emergency room visits and hospitalisations in patients with a solid
cancer [49, 50]. Although positive results have also been reported with EORTC
instruments [51], most research uses PRO-CTCAE symptom sets at present.
The PRO-CTCAE is especially aimed towards capturing treatment toxic effects
and consists of an item library with 124 items, representing 78 symptomatic
toxic effects. However, the EORTC Item Library is ten times larger with over
1,000 items available [29], allowing for rapid expansion of items, whereas
the PRO-CTCAE does not have many TKl-specific toxic effect symptoms.
When we consider the 38 unique symptoms from the two EORTC instruments
(taking only those symptoms from the EORTC Symptom Set that were drawn
from CML patients), around a third of items is unavailable from the PRO-
CTCAE item library, including key TKI toxic effects, such as eye problems and
muscle cramps.

Symptom items from both the EORTC instruments were considered the most
comprehensive and, therefore, seem to be a good base to start development
of a future patient-reported outcome measure, specific for toxic effects in CML
patients. Patients and patient organisations need not only be engaged in the
further development of patient-reported outcome measures, but also in their
use in daily life to self-report toxic effects [2] beyond the current practice of
top-down toxic effect self-reporting in clinical studies. Existing frameworks
for patient-reported outcome measure development and implementation
offer little guidance on how and when to involve patients and patient
advocates [52, 53], although some more elaborate guidance is targeted at
patients advocates [54]. In our opinion, involvement starts with collaborating
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with patient advocates on the goal of the patient-reported outcome measure
and interviewing individual patients on their needs and preferences. The
involvement of diverse patients, including patients with low health-literacy,
expert patients [55], and patient advocates, in participatory efforts based on
design thinking methodology [56], action research [57, 58], orimplementation
research methodology [59, 60] is best practice. In addition, key features
to enhance the feasibility and acceptability of electronic patient-reported
outcome measure administration for patients, including haematology patients,
have been described in the literature and include reminders to complete
surveys, free text options for other symptoms, the ability to monitor and
patients’ own data, and password-free log in, among others [61, 62]. However,
in practice, patients’ involvement in patient-reported outcome measure
development, especially beyond item development and comprehensibility, still
needs strengthening to cater fully to patients’' needs for self-management of
toxic effects, such as insight into their symptoms over time and tailored self-
management advice [63, 64].

Apatient-reported outcome measure with sufficient contentvalidity and patient
adherence is needed to monitor and manage symptoms during TKI treatment
and -withdrawal [9, 11]. Evidence from solid tumours, encompassing reduced
symptom burden, improved adherence, physical functioning and quality of life,
and a potential increase in survival, has led to electronic symptom monitoring
being a level 1 grade A recommendation in the European Society for Medical
Oncology Clinical Practice Guidelines [65]. Clinical decision making in CML,
on the basis of captured symptoms, might be complex due to population and
treatment diversity, coupled with a need for disease control. However, TKI-
related toxic effect monitoring is likely to enhance clinical decision making, as
has happened in solid tumours, through actionable clinical responses based
on best practices and patient involvement through self-management [65].
In addition, there are knowledge gaps in the practical application of current
clinical CML guidance that can be evaluated with aggregated TKI toxic effect
data, which might subsequently lead to practical recommendations. For
example, up to 30% of patients switch TKI due to intolerability of the initial
TKI[11], but whether switching decreases symptoms, and, if so, to what extent
and in which cases, is unknown at present.

This systematic review identified six patient-reported outcome measures
that elicit TKI toxic effects in chronic phase CML patients. None were rated
sufficient for overall content validity according to the rigorous COSMIN
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method. Two EORTC patient-reported outcome measures scored best on
comprehensiveness for CML treatment-specific toxic effects, as assessed
by reviewers, but were rated inconsistent on relevance for TKI-specific toxic
effectsin CML patients. The assessmentand transparent description of content
validity and feasibility features in this review enables clinicians, researchers
and policy makers to make an informed choice from available instruments.

Future research is needed to establish a patient-reported outcome measure
for toxic effects chronic phase CML patients treated with TKls that would
be rated as sufficient for overall content validity, either through further
validating and developing an already existing patient-reported outcome
measure, or by composing a new patient-reported outcome measure. A future
patient-reported outcome measure might best be constructed out of the
CML treatment-specific items of the two EORTC instruments. In addition, the
psychometric properties of individual symptom items need to be evaluated,
especially the responsiveness of items to starting, stopping or altering the
dose of TKls. Finally, we need knowledge on the preferences of CML patients
for the practical use of self-reported treatment toxic effects in the real-world,
to be able to implement suitable instruments successfully.
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Supplementary material

Full Systematic search for available instruments that measure
symptoms in chronic phase CML patients

Results Results
April2021 October 2022

PubMed

1 "Leukemia, Myelogenous, Chronic, BCR-ABL 74,089 81,591
Positive"[Mesh] OR “chronic myelogenous leukemia”
OR "“chronic myeloid leukemia” OR "Ph1 positive
chronic myelogenous” OR “Ph1-positive chronic
myelogenous” OR “Ph1 positive chronic myelogenous”
OR "Ph1-positive chronic myelogenous” OR “chronic
myelogenous Ph1 positive” OR “chronic myelogenous
Ph1-positive” OR “chronic myeloid Ph1 positive” OR
"chronic myeloid Ph1-positive” OR “Philadelphia
positive chronic myeloid leukemia” OR “Philadelphia-
positive chronic myeloid leukemia" OR "Hematologic
Neoplasms"[Mesh] OR "haematological malignancy"
OR "hematological malignancy" OR "haematological
malignancies" OR "hematological malignancies" OR
"haematologic malignancy" OR "hematologic malignancy"
OR "haematologic malignancies" OR "hematologic
malignancies" OR "haematological neoplasm" OR
"hematological neoplasm" OR "haematological
neoplasms" OR "hematological neoplasms" OR
"haematologic neoplasm" OR "hematologic neoplasm" OR
"haematologic neoplasms" OR "hematologic neoplasms"
OR "haematopoietic malignancy" OR "hematopoietic
malignancy" OR "haematopoietic malignancies" OR
"hematopoietic malignancies" OR "haematopoietic
neoplasm" OR "hematopoietic neoplasm" OR
"haematopoietic neoplasms" OR "hematopoietic neoplasms"

2 "Life Quality” OR "Quality of life” OR "Health-Related 2,681,373 2,952,210
Quality Of Life” OR "Health Related Quality Of Life" OR
"HRQoL" OR "HR-Qol" OR “QoL" OR "Quality of Life"[Mesh]
OR "Patient Reported Outcome Measures"[Mesh]

OR “Patient reported outcome measure” OR “patient
reported outcome” OR "patient reported outcomes”

OR "patient-reported outcome” OR “patient-reported
outcomes” OR "Symptom Assessment"[Mesh] OR
"symptom assessment” OR “"symptom assessments”

OR “symptom evaluation” OR "symptoms evaluations”
OR “symptom monitoring” OR “symptoms monitoring”
OR "symptom tracking” OR “symptoms tracking” OR
“outcomes assessment” OR “outcome assessment” OR
"Drug-Related Side Effects and Adverse Reactions"[Mesh]
OR "adverse effect” OR "adverse effects” OR “side effect”
OR “side effects” OR “adverse reaction” OR “adverse
reactions” OR "adverse event” OR “adverse events"
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Table Continued

Results
April 2021

Results
October 2022

3
4
5
6

1AND 2

Filters: Humans, Dutch, English, French, German, Spanish
Filters: from 2017 - 2021 (April 2021 search only)

Filters: from 2021 - 2022 (October 2022 search only)

13,947
12,277
2,677

15,788
14,056

1,530

Embase OVID

1

chronic myeloid leukemia.mp. or exp chronic myeloid
leukemia/ or hematologic malignancy/ or haematological
malignancy.mp. or hematological malignancy.mp. or
haematological malignancies.mp. or hematological
malignancies.mp. or haematologic malignancy.mp.

or hematologic malignancy.mp. or haematologic
malignancies.mp. or hematologic malignancies.mp. or

haematological neoplasm.mp. or hematological neoplasm.

mp. or haematological neoplasms.mp. or hematological
neoplasms.mp. or haematologic neoplasm.mp. or
hematologic neoplasm.mp. or haematologic neoplasms.
mp. or hematologic neoplasms.mp. or haematopoietic
malignancy.mp. or hematopoietic malignancy.mp. or
haematopoietic malignancies.mp. or hematopoietic
malignancies.mp. or haematopoietic neoplasm.mp.

or hematopoietic neoplasm.mp. or haematopoietic
neoplasms.mp. or hematopoietic neoplasms.mp.

"quality of life"/ or quality of life.mp. or life quality.mp.

or HRQoL.mp. or HR-QoL.mp. or QoL.mp. or patient-
reported outcome/ or patient reported outcome*.

mp. or patient-reported outcome®.mp. or symptom
assessment/ or symptom assessment*.mp. or symptoms
assessment*.mp. or symptom evaluation®*.mp. or
symptoms evaluation*.mp. or symptom monitoring.mp.
or symptoms monitoring.mp. or symptom tracking.mp. or
symptoms tracking.mp. or outcomes assessment.mp. or
outcome assessment.mp. or side effect.mp. or side effect/
or adverse event/ or adverse effect*.mp. or side effect™.
mp. or adverse reaction*.mp. or adverse event*.mp.

1and?2

limit 3 to (human and (dutch or English
or german or french or spanish))

limit 4 to yr="2017 -Current (April 2021 search only)
limit 4 to yr="2021 -Current (October 2022 search only)

limit 5 to "remove medline records"
(October 2022 search only)

Duplicates removed

Final results Embase

109,642

2,752,165

23,901
22,511

5,972

75
5,897

123,982

3,127,986

28,260
26,761

4,008
2,042

184
1,858

Pubmed and Embase combined

8,574

3,388
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Results Results
April2021 October 2022
Duplicates between Pubmed and Embase removed 1,196 11
Final results Pubmed and Embase combined 7,378 3,377
Duplicates with April 2021 search removed 3,233
(October 2022 search only)
Excluded on title and/or abstract 7,360 3,216
Included on title and/or abstract 18 17
Identified through reference tracking 12 0
as needed to examine full text
Total articles examined full text 30 17
Articles excluded full text 21 17
Articles included 9 0

Websites searched for instruments that measure symptoms of
chronic phase CML patients

Organisation/ URL Access data New results

initiative

COMET www.comet- May 27, 2021 0
initiative.org/

COSMIN Database.cosmin.nl May 27,2021 0

EORTC qol.eortc.org/ May 27, 2021 0
questionnaires/

eProvide eprovide.mapi- May 27, 2021 0
trust.org/

Health Measures, WWW. May 27,2021 0

including PROMIS healthmeasures.net/

ICHOM www.ichom.org/ May 27,2021 0

ISOQO0L www.isoqol.org May 27, 2021 0

ISQOLS isqols.org/ May 27, 2021 0

PoCoG WWW.pocog.org.au May 27, 2021 0

PRO-CTCAE Healthcaredelivery. May 27,2021 0
cancer.gov/pro-ctcae

WHO ICF www.icf-core- May 27,2021 0

sets.org
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Reasons for the exclusion of articles assessed full text

Reference

Reason for full text exclusion

10

11

12

Ahn, S.Y., etal. (2022). "Safety and efficacy of nilotinib

in adult patients with chronic myeloid leukemia: a post-
marketing surveillance study in Korea." Blood Research
57(2): 144-151.

AlHadidi, S., etal. (2021). "Assessment and reporting
of quality-of-life measures in pivotal clinical trials of
hematological malignancies." Blood Adv 5(22): 4630-4633.

Atallah E, Schiffer CA, Radich JP, Weinfurt KP, Zhang MJ,
Pinilla-Ibarz J, et al. Assessment of Outcomes After Stopping
Tyrosine Kinase Inhibitors Among Patients With Chronic
Myeloid Leukemia: A Nonrandomized Clinical Trial. JAMA
Oncol. 2021;7(1):42-50.

Bacik J, etal. The functional assessment of cancer therapy-
BRM (FACT-BRM): a new tool for the assessment of quality of
life in patients treated with biologic response modifiers. Qual
Life Res. 2004;13(1):137-54.

Balitsky, A. K., etal. (2022). "Important questions for the
malignant hematologist to consider when designing or
evaluating a study with patient-reported outcome measures
(PROMs)." Eur J Haematol 109(1): 3-9.

Bertero, C., B.E. Eriksson, and A.C. Ek, A substantive theory
of quality of life of adults with chronic leukaemia. IntJ Nurs
Stud, 1997.34(1): p. 9-16.

Boons C, Timmers L, Janssen J, Westerweel PE, Blijlevens
NMA, Smit WM, et al. Response and Adherence to Nilotinib in
Daily practice (RAND study): an in-depth observational study
of chronic myeloid leukemia patients treated with nilotinib.
EurJ Clin Pharmacol. 2020;76(9):1213-26.

De Marchi, F., etal., How could patient reported outcomes
improve patient management in chronic myeloid leukemia?
Expert Rev Hematol, 2017.10(1): p. 9-14.

Eeltink, C., etal. (2022). "Sexual problems in patients with
hematological diseases: a systematic literature review."
Support Care Cancer 30(6): 4603-4616.

Efficace, F. and F. Cottone, Time for patient reported
outcomes assessment in routine hematology practice: the
case of chronic myeloid leukemia. Expert Rev Hematol, 2019.
12(1):p.1-3.

Efficace, F., etal., Optimizing health-related quality of life in
patients with chronic myeloid leukemia treated with tyrosine
kinase inhibitors. Expert Review of Hematology., 2021.

Efficace, F.,, etal. (2021). "Patient-Reported Outcomes as
Independent Prognostic Factors for Survivalin Oncology:
Systematic Review and Meta-Analysis." Value in Health 24(2):
250-267.

Not on a symptom burden
instrument

Review, not a study
undertaken to develop an
instrument

PROMIS: not developed for,
nor validated in CML patients;
patients whom stopped TKls,
only 5 symptoms monitored

FACT-BMR: not developed
for, nor validated in CML
patients

Review, not a study
undertaken to develop an
instrument

Qualitative study, no
development of symptom
burdeninstrument

Generic questionnaire, not
available for assessment

Review, not a study
undertaken to develop an
instrument

Review, not a study
undertaken to develop an
instrument

Review, not a study
undertaken to develop an
instrument

Systematic review, nota
study undertaken to develop
aninstrument

Review, not a study
undertaken to develop an
instrument
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Table Continued

Reference

Reason for full text exclusion

13

20

21

22

23

Efficace, F., etal. (2022). "Physicians' Perceptions of Clinical
Utility of a Digital Health Tool for Electronic Patient-Reported
Outcome Monitoring in Real-Life Hematology Practice.
Evidence From the GIMEMA-ALLIANCE Platform." Frontiers in
Oncology 12 (no pagination).

Etienne, G., etal. (2021). "Ponatinib long-term follow-up of
efficacy and safety in CP-CML patients in real world settings
in France: The POST-PACE study." Leuk Res 104: 106541.

Flores, B., S. Klaar, and D.J. 0'Connor, Changing views on
adverse event reporting. Lancet Haematol, 2018.5(11): p.
e506-e507.

Fracchiolla, N.S., et al., FarmaREL: An Italian
pharmacovigilance project to monitor and evaluate adverse
drug reactions in haematologic patients. Hematol Oncol,
2018.36(1): p. 299-306.

Hahn EA, Glendenning GA, Sorensen MV, Hudgens SA,
Druker BJ, Guilhot F, et al. Quality of life in patients with
newly diagnosed chronic phase chronic myeloid leukemia
onimatinib versus interferon alfa plus low-dose cytarabine:
results from the IRIS Study. J Clin Oncol. 2003;21(11):2138-
46.

Henderson, J.R., 2nd, et al., Patient-Reported Health-Related
Quality-of-Life Assessment at the Point-of-Care with
Adolescents and Young Adults with Cancer. J Adolesc Young
Adult Oncol, 2018.7(1): p. 97-102.

Martinez-Lopez, J., etal. (2021). "The safety and efficacy of
dasatinib plus nivolumab in patients with previously treated
chronic myeloid leukemia: results from a phase 1b dose-
escalation study." Leuk Lymphoma 62(8): 2040-2043.

Moulin, S.M., et al., The role of clinical pharmacists in
treatment adherence: fastimpact in suppression of chronic
myeloid leukemia development and symptoms. Support Care
Cancer, 2017.25(3): p. 951-955.

Nguyen, C. T.T,, etal. (2022). "Quality of life among chronic
myeloid leukemia patients in the second-Lline treatment with
nilotinib and influential factors." Qual Life Res 31(3): 733-
743.

Osborne, T.R., etal., Improving the assessment of quality of
life in the clinical care of myeloma patients: the development
and validation of the Myeloma Patient Outcome Scale
(MyPQS). BMC Cancer, 2015. 15: p. 280.

Papaila, A., etal. (2021). "Adverse outcomes in patients
with chronic myeloid leukaemia treated with tyrosine kinase
inhibitors." Heart 107(20): 1680.

Not on a symptom burden
instrument

Not on a symptom burden
instrument

Not a study undertaken to
develop aninstrument

Not on a patient-reported
outcome measure

FACT-BMR: not developed
for, nor validated in CML
patients

10-item PROMIS Global:
Focus on health-related
quality of life, not symptom
burden. Only 3 items refer
to symptom burden (pain,
fatigue, and emotional
problems)

Not on a symptom burden
instrument

Not on a symptom burden
instrument

Interview-based instrument

MyPoS: developed for
multiple myeloma patients

Not on a symptom burden
instrument

|w



138 | Chapter3

Table Continued

Reference

Reason for full text exclusion

24

25

26

27

28

29

30

31

32

33

34

Saultz, J. and R. T. Maziarz (2021). "The evolving need for
patient reported outcome data in determining choice of
immune therapy treatment." Med (N'Y) 2(8): 907-911.

Schoenbeck, K. L., etal. (2022). "Patient-Reported Functional
Outcomes in Patients With Chronic Myeloid Leukemia After
Stopping Tyrosine Kinase Inhibitors." J Natl Cancer Inst
114(1): 160-164.

Schoenbeck, K. L. and K. E. Flynn (2021). "Health-Related

Quality of Life of Patients with Chronic Myeloid Leukemia as
Measured by Patient-Reported Outcomes: Current State and
Future Directions." Curr Hematol Malig Rep 16(6): 491-499.

Senf, B., et al., Quality of life and distress assessed with self
and external assessment screening tools in patients with
hematologic malignancies attending treatment in an acute
hospital. Qual Life Res, 2020. 29(12): p. 3375-3385.

Singh, A. K., etal. (2022). "Imatinib and Patient-Related
Outcomes in Chronic Myeloid Leukemia: A Single Centric
Experience." SN Comprehensive Clinical Medicine 4(1) (no
pagination).

Stalfelt, A.M., Quality of life during induction treatment of
acute myeloid leukaemia. A comparison of three intensive
chemotherapy regimens using three instruments for quality
of life assessment. Acta Oncol, 1994. 33(5): p. 477-85.

Stalfelt, A.M. and B. Wadman, Assessing quality of life in
leukemia: presentation of an instrument for assessing quality
of life in patients with blood malignancies. Qual Assur Health
Care, 1993.5(3): p. 201-11.

Thestrup Hansen, S., etal., | Am Sure That They Use My PROM
Data for Something Important. A Qualitative Study about
Patients' Experiences from a Hematologic Outpatient Clinic.
Cancer Nursing, 2020. 43(5): p. E273-E282.

Tiribelli, M., G. Binotto, and M. Bonifacio, The significance of
early warning in chronic myeloid leukemia. Expert Review of
Hematology, 2018. 11(4): p. 265-266.

Tuchler, H., et al., Ashort multilingual quality of life
questionnaire--practicability, reliability and interlingual
homogeneity. Qual Life Res, 1992. 1(2): p. 107-17.

Turkina, A., etal., TARGET: a survey of real-world
management of chronic myeloid leukaemia across 33
countries. BrJ Haematol, 2020. 190(6): p. 869-876.

Not on a symptom burden
instrument

On functional outcomes after
stopping TKls

Review, not a study
undertaken to develop an
instrument

No CML patients included,
not on a symptom burden
instrument

Not on a symptom burden
instrument

See Stalfelt 1993

To be used as a structured
interview instrument. LIP
(Life Ingredient Profile)
instrument: developed based
on quality of life literature
and post hoc validationin
haematological patients, but
not CML patients.

Qualitative study, no
development of symptom
burden instrument

Not on a symptom burden
instrument

QAHL: no items on symptom
burden

Not on a symptom burden
instrument
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Reference

Reason for full text exclusion

35

36

37

38

Yang, Y. P, etal. (2022). "Effects of physical exercise on the
quality-of-life of patients with haematological malignancies
and thrombocytopenia: A systematic review and meta-

analysis." World Journal of Clinical Cases 10(10): 3143-3155.

Zhang, N., etal. (2022). "Illness uncertainty, self-perceived
burden and quality of life in patients with chronic myeloid
leukaemia: A cross-sectional study." J Clin Nurs 31(19-20):
2935-2942.

Zhang, Q., etal. (2022). "Chronic disease management
practices and factors associated with health-related quality-
of-life for persons with chronic myeloid leukemia receiving
tyrosine kinase inhibitor therapy." Ann Palliat Med 11(4):
1336-1350.

Zysberg, L., S. Hai, and N. Dally, ANew Take on a Resource-
Based Model of Quality of Life in Hemato-Oncological
Patients: Demographic, Personal, and Social Factors. J Clin
Psychol Med Settings, 2019. 26(4): p. 430-439.

Review, not a study
undertaken to develop an
instrument

Not on a symptom burden
instrument

Using an already identified
instrument

Not on symptom burden
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Step 1: evaluation of development quality of identified PROMs as
described in studies, according to COSMIN risk of bias table

Ref PROM design

General design requirements

Clear Clear Clear target Clear PROM developed
construct  origin of population for  context of insample
construct which the PROM use representing the
was developed target population
EORTC [1] \ D \% v v
QLQ-CML24
EORTC [2] \ \ \% D \Y
Symptom Set
FACT-LEU [3] \ D \% D A
Generic [4] \Y D v \Y I
Chinese
HM-PRO [5] \ \% A
[6] \ \% \Y
MDASI-CML  [7] \% D \% D \

Abbreviations: A: adequate; Cl: cognitive interview; D; doubtful; I; inadequate; PROM: patient-
reported outcome measurement; V: very good. ' When the PROM was not developed in a sample
representing the target population, the concept elicitation was not further rated. 2 Empty cells
indicate that a cognitive interview study (or part of it) was not performed.

Step 2: evaluation of content validity of the identified PROMs as
described in studies, according to COSMIN risk of bias

Asking patients Asking experts
PROM Reference Relevance Compre- Compre- Relevance Compre-
hensiveness  hensibility hensiveness

EORTC [1] | D D | |
QLQ-CML24
EORTC (8] D D D
Symptom Set
FACT-LEU [3] D D D | |
Generic [4] I I I I I
Chinese
HM-PRO (6]
MDASI-CML [71

Abbreviations: A: adequate; Cl: cognitive interview; D; doubtful; I: inadequate; PROM: patient-
reported outcome measure; V: very good.
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Cognitive interview (CI) study? TOTAL PROM
Concept Total General design Compre- Compre- Totatci DEVELOPMENT
elicitation' PROM requirements hensibility hensiveness  study
design Cl study
performed
in sample
representing the
target population
D D \% D D D D
D D \% D D D D
| \% | D | I
| I | | | I
A A
| | | |
D D v D D D
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Research in context

Evidence before this study

To compare the toxicity symptoms of different tyrosine kinase inhibitors (TKls),
as reported by chronic myeloid leukaemia (CML) patients, we conducted a
systematic review of PubMed and Embase, from inception to February 2025.
We included studies that reported on individual symptoms, as composite
scores like ‘symptom burden’ are less helpful for shared decision-making in
cases of intolerability, which is often driven by specific symptoms.

We identified 16 studies—including two randomised trials—that evaluated
symptom severity of current TKI treatments using validated patient-reported
outcome measures in at least 30 patients per TKI. The findings were scattered,
mostly unadjusted, often inconsistent, and sometimes conflicting. Few studies
addressed newer TKils.

A prior systematic review and critical appraisal also found that existing
instruments lack sufficient content validity to capture toxicity as experienced
by CML patients.

Added value of this study

We developed the new 77-item EORTC IL386, the most comprehensive
validated instrument to date for measuring CML patients’ experiences with
TKIs, covering 50 symptoms and scales. It is also the first CML-specific tool
designed for clinical use, with a workflow co-developed with patients, who
prioritised comprehensiveness over brevity, and overwhelmingly preferred a
personalised format with filter questions over completing the full instrument.

We found that the mean severity of one-third of symptoms/scales differed
significantly-by up to 30%-among the three most common treatments:
dasatinib, imatinib, and nilotinib. Notably, for most individual symptoms, no
other studies provided data suitable for comparing mean severity across TKils.

The importance of the comprehensiveness of our instrument is underscored
by the high prevalence and severity of sexual problems in collected pilot-data.
Sexual problems have not been captured by previous studies using validated
instruments, nor are they adequately reflected in the TKI product information,
and they are under evaluated in both CML and haematology more broadly.
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Implications of all the available evidence

We offer a modernised approach of adverse event reporting which can realise
the potential of personalised medicine with sex and gender equity, the ability
to monitor tolerability, and support post-marketing surveillance. Shared
decision-making on which TKI to use can be supported by the identified
treatment differences. Future studies should confirm symptom-specific
differences for which no other studies have provided data yet, including the
newer-generation TKls, and examine the impact of dose adjustments or TKI
switching on patient-reported toxicity.
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Abstract

Background

In chronic myeloid leukaemia (CML), treatment choices between tyrosine
kinase inhibitors (TKIs) are based on efficacy and tolerability. However,
no instrument adequately measures patient-reported toxicity to monitor
tolerability. We developed, validated and pilot-tested a new instrument to
capture patients' experiences in real-world settings, and explored pilot data.

Methods

A mixed-methods study, following COREQ and STROBE guidelines. Instrument
development started with CML-specific items from existing instruments,
followed by semi-structured sessions with purposefully-sampled CML
patients, and convenience-sampled CML professionals. Interviews focused
on comprehensibility, comprehensiveness, relevance, acceptability, workflow,
and graphics. Two researchers analysed transcribed sessions independently.
Patients completed the evolving instrument at four time points for quantitative
validation and pilot-testing. Psychometric evaluation assessed filter question
validity, redundancy, reliability, measurement error, responsiveness, scale
construction, and symptom severity differences in pilot data and meta-
analyses of published studies.

Findings

A new EORTC instrument was developed, covering 50 symptoms and scales.
Twenty-four generic filter questions are available for computer adaptive
testing, an option preferred by 87% of patients. For 23 issues no existing EORTC
item was available, these need to be added later. Psychometric properties
were fair-excellent for reliability, and responsiveness was indicated for half
of 50 symptoms. Pilot data showed significant severity differences between
dasatinib, imatinib, and nilotinib in a third of symptoms and scales, with
differences up to 30%.

Interpretation

Identified differences between common TKIls can influence shared decision-
making. Sexuality problems are excluded from existing instruments, yet are
prevalent and severe.
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Introduction

The Lancet Haematology Commission has called for modernizing adverse
event assessment in haematologic malignancies—particularly by incorporating
patient-reported outcomes in real-world settings [1-5]. Such data are
especially relevant in conditions requiring lifelong oral treatment, where
multiple options exist and decisions are shaped by both efficacy and
tolerability. This applies to chronic myeloid leukaemia (CML), where six
commonly used tyrosine kinase inhibitors (TKIs) are available, alongside the
possibility of treatment-free remission for some patients.

Due to intolerability, one in four to five patients switch to a different
TKI [6, 7]. Unfortunately, evidence on tolerability, experienced by patients,
from randomised [8, 9] and non-randomised [10-23] studies is scattered,
inconsistent and sometimes conflicting [24]. As a result, treatment switches
are often based on expert knowledge, which tends to underestimate both the
prevalence and severity of what patients experience [25]. Therefore, patient-
reported toxicity data are essential to incorporate the patient's perspective,
provide real-world insights into treatment tolerability, and guide decision-
making regarding dose modifications or treatment switches. Yet, no current
instrument sufficiently captures TKl-related toxicity [26]. We therefore
developed and validated a new instrument to allow CML patients to monitor
TKI toxicity in daily clinical care, complete with a workflow and graphical
overview, while evaluating between-TKI differences.
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Methods

This mixed-methods study applied both qualitative and quantitative
methodology, reported according to COREQ [27] and STROBE [28] (overviews
in the Supplementary material). Ethical approval was waived, as the study did
not fall under the Medical Research Involving Human Subjects Act.

Objective
To develop and validate a patient-reported instrument, plus its
workflow, for the real-world monitoring of TKl-related toxicity by
CML-patients

Study design
Qualitative and quantitative study underpinned by participatory
action research as a methodological orientation

Nationwide CMyLife and cmyCML platforms for CML care with
their affiliated patients and professionals

Starting point
48-item instrument, including all symptom items taken from 2
EORTC instruments, plus concept nationwide administration
process and graphical visualisation

Patients: calls through cmyCML website and its newsletter
Clinicians: face-to-face, phone or e-mail through CMyLife network
contacts

Development
In-depth interviews and focus groups with 27 patients and 9
clinicians, semi-structured interview guide

Anonimised audiotranscripts analysed by 2 independent
researchers, applying deductive and inductive analysis, in Atlas.ti
| Consensus meeting and adaptation according to findings

Qualitative validation items

In-depth interviews, semi-structured interview guide, with 8
patients and 9 clinicians (independent sample), up to saturation
Anonimised audiotranscripts analysed by 2 independent
researchers, applying deductive and inductive analysis, in Atlas.ti

Adaptation according to findings

Quantitative validation and pilot data collection items

Cross-sectional, 278 CML-patients

Longitudinal follow up of 113 patients who left their email
address, after 2 weeks, 3 months, 6 months

Data capture with CASTOR and analysis with R statistical package
Adaptation according to findings after each time point

Qualitative validation graphical overview
In depth interviews, semi-structured interview guide, 10 patients
who participated in pilot data collection, up to saturation
Anonimised audiotranscripts analysed by 2 independent
researchers, applying deductive and inductive analysis, in Atlas.ti
Adaptation according to findings

Finalization items, grahical overview

Figure 1 Study flow diagram
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In brief, this study consisted of a development phase, followed by qualitative
and quantitative validation phases, pilot data collection and analyses. Figure 1
summarises the study flow, for which we here describe the main points of
the Methods. In the Supplementary material the Methods are described in
detail. Participatory action research was the methodological orientation
underpinning this study: it aims to improve daily practice through change, and
wants to empower the research participants in improving daily practice [29].

Design requirements and setting

The instrument was primarily designed for real-world clinical settings,
alongside research, to gain insights into the symptoms and complaints CML
patients experience due to TKI use, enabling personalised advice, in line
with an up-to-date guideline. The instrument was intended for electronic
administration via the CMyLife platform, which helps Dutch CML patients
manage their CML, interpret BCR::ABL1 results, and take action. Currently, it
includes a patient-portal (www.cmycml.nl), a CML guideline app, and a clinical
decision support system [30, 31].

Development and qualitative validation phases

The instrument started as a 48-item tool, combining symptom items from the
EORTC QLQ-CML-24 and the EORTC Symptom Set [16, 32, 33] as these were
the only instruments that captured key toxicities [26]. The 48-item tool was
extended and changed in the development and validation phases, based uponin-
depth interviews and focus groups - hereafter referred to as sessions - with CML
patients and CML professionals. CML professionals included nurse specialists
and haematologists working with CML patients. The EORTC has an Item Library
with over 1,000 items that can be browsed and used to build custom-made item
lists [34]. This Item Library and the concomitant contracting pipeline was used
throughout this study, to add and exchange items when needed.

Quantitative validation phase

We advertised on www.cmycml.nl to recruit chronic-phase CML patients
for an online survey on TKl-related toxicity symptoms and feedback (T1).
Respondents wereinvited to participatein follow-up surveysattwoweeks (T2),
three months (T3), and six months (T4). Questionnaires were administered via
Castor electronic data-capture software and adapted between the different
timepoints, based on feedback received, and design and research needs.
We evaluated feedback, the validity of filter items, redundancy, item-level
reliability, measurement error, and responsiveness.
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Pilot data

Pilot data was collected with the evolving instrument at T1-4. This data was
used for scale construction, condensing multiple symptom-centred questions
into a scale, in order to enhance the interpretability of the instrument for real-
world research and to report pilot data more meaningfully. Furthermore, we
evaluated symptom severity, differences between TKI treatments - based on
both pilot data and systematically sourced existing data [24] in meta-analyses
- and performed cluster analysis.

Development and validation graphical overview

In addition to instrument development and validation, we developed different
graphical concepts to represent symptom severity over time, based on best
practices [35-37]. We subsequently held sessions in a similar manner as
for the instrument, with patients and professionals to elicit preferences and
validate the adapted design.

Results

A total of at least 278 patients and 18 health care professionals participated
in the development and validation phases, depicted in Figure 1 and described
here below. Patient participants in the qualitative phases may overlap with
those in the quantitative phase. Table 1 provides the patient characteristics per
phase. Translated illustrative quotations and analyses details are provided in
the Supplementary material.

Table 1 Characteristics of participants in each phase

Development* Qualitative Quantitative Qualitative
validation ¢ validation *# validation
graphical
overview *
Patients
Number 27 8 278 10
Female 16 (59.3%) 6 (75.0%) 145 (52.1%)
Median age in years 60.5y (33t077) 61y (49 to 84) 63 (28 to 84) 59 (47 to 84)
(range)
Median time since 5y (0to16) 5y (1to23) 6(1t022) 7(3t010)
diagnosis in years
University medical 9 (33.3%) 2 (25.0%) Not available Not available

centre




Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 153

Table 1 Continued

Development * Qualitative Quantitative Qualitative
validation ¢ validation ¥ validation
graphical
overview *

Educational level* Low 1 (3.7%) Low 1 (12.5%) Not available Not available

Middle 3 Middle 2 (25.0%)

(11.1%)

High 19 (70.4%) High 5 (62.5%)
Unknown 4 Unknown 0

(14.8%)
Treatment: Not available Not available
asciminib 12 (4.5%) 1(10.0%)
bosutinib 14 (5.2%) (1 0.0%)
dasatinib 0 (26.2%) (20.0%)
imatinib 4 (31.5%) 1 (10 0%)
nilotinib 9 (14.6%) 1 (10.0%)
ponatinib 8 (3.0%) 1(10.0%)
Treatment-free 40 (15.0%) 3(30.0%)
remission
Nurse specialists Not applicable  Notapplicable
Number 5 2
Female 5(100%) 2 (100%)
University medical 2 (40%) 1 (50%)
centre
Haematologists Not applicable  Notapplicable
Number 4 7
Female 1 (25%) 5(71%)
University medical 2 (50%) 4 (57%)
centre

*Participantsin the qualitative validation phase were anindependent sample from the development
phase. Patients in qualitative and quantitative phases may have overlapped. *Sampled from
quantitative validation participants. *According to the definition of Statistics Netherlands.

Development phase

Twenty-seven patients, five nurse specialists (one in-training), and four
haematologists participated. Patients were purposefully sampled from 59
applicants to our online recruitment, with no refusals. They took part in
three online group sessions and three individual sessions (one by telephone)
based on patient preference. Professionals - both nurse specialists and
haematologists - participated in three individual sessions and three sessions
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with two attendees, all online, to accommodate their schedules. Three nurse
specialists declined due to time constraints, and one did not respond.

Participants identified issues across eight topics: Comprehensibility,
Comprehensiveness, (Personal) Relevance, Frequency of administration,
Order of items, Open text-box, Recall period, and Graphical concepts. In
response to Comprehensibility, one item on ‘pain in chest’ was replaced
by ‘pain on chest' to better reflect common Dutch phrasing. In response to
Comprehensiveness, thirteen items were added to the 48 items we started the
development phase with. In addition, patients identified seven missing issues
which had no corresponding items in the EORTC Item Library (Table 2).

Table 2 The final instruments® with category names, items pertaining to categories and scales,
and missing issues

Category (scale) EORTC number Item
Fatigue 1L281 Tired
(allitemsincluded in Fatigue Need to rest
scale) Lacked energy
Lethargic
Weak
Drowsy
Head and brain IL255 Headaches
(allitems included in Cognitive Dizziness
problems, except Headaches and - .
o Difficulty remembering
Dizziness)
Difficulty concentrating
Trouble thinking clearly
Skin 1L282 Skin colour change
(allitems included in Skin Itchy skin
problems scale, except Bruised Skin rash
easily)
Dry/flaking/cracked skin
Sore/painful skin
Bruised easily
Wound healing 1L283 Wounds healing problems
Hair and nails 1L284 Hair loss
Nail problems
Eyes 1L387 Watery eyes
(allitems included in Eye problems Dry eyes
scale)

Burning eyes
Discomfort bright light
Blurred vision

Red eyes
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Table 2 Continued

Category (scale) EORTC number Item
Oedema I1L286 Swelling face/eyes
Swelling body parts
Hearing IL258 Hearing problems
Nose bleeds and nose problems IL259 Nose bleeds
Nose problems
Mouth and teeth I1L260 Dry mouth
Pain/soreness mouth
Teeth problems
Bleeding gums
Food and taste IL261 Taste change
Appetite loss
Mood 1L287 Depressed
(allitems included in Mood Irritable
problems scale) Tense
Worried
Afraid
Difficulty sleeping
Heart 1L263 Palpitations
Painin chest
Breathing IL264 Short of breath
Coughed
Stomach and intestines IL265 Feeling bloated
Indigestion
Nausea
Vomited
Diarrhoea
Obstipation
Abdominal pain/cramps
Flatulence
Urination IL266 Frequent urination
Muscles and joints 1L288 Muscle cramps
(allitems included in Muscle/joint Aches/pains muscles/joints
cramps/pain .scale,lpLus item; Muscle weakness
Trouble walking pain and Pain)
Fingers and toes I1L289 Tingling/numbness hands/feet
Pale/cold fingers/toes
Problems finger dexterity
Pain IL290 Trouble walking pain
Back pain
Pain
Fever and sweating I1L291 Fever/chills

Sweating excessively
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Table 2 Continued

Category (scale) EORTC number Item

Warmth and cold 1L292 Problems tolerating heat/cold
Hot flushes

Infection 1L293 Airway infections
Otherinfections

Nipples and breasts 1L294 Sore/enlarged nipples/breasts

Sexuality 1L295 Less interestin sex

(allitems included in Sexuality Less sexual enjoyment

problems scale, except gender

specific items (Difficulty getting/ D G e

maintaining erection and Dry Difficulty getting/maintaining erection
vagina)) Dry vagina

Issues not available as EORTC item (in Dutch) Itching/painful scalp

at present

Change in hair structure *
Change in hair colour *
Greasy hair

Skin lets loose
UV-sensitivity skin *

Skin infections

Petechiae

Bleeding tendency
Sensitivity to sound
Tinnitus

Change in thirst

Receding gums
Increased appetite
Productive cough

Slow heartbeat
Rumbling, grunting intestines *
Muscle stiffness

Nerve pain

Chronic bladder infections
Change menstruation
Absence of menstruation
Fertility problems

Items inshaded cells are notincluded in any other currently available, validated questionnaire [1]
$ Also available as one questionnaire (EORTC IL386) or as an add-on instrument to the QLQ-
CML-24 (EORTC IL407) with 49 symptom items additional to the QLQ-CML24

* Not available in Dutch language
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Regarding (Personal) Relevance, patients preferred not to classify items
as irrelevant and valued comprehensiveness over brevity. Professionals
considered issues outside of their expertise or unamendable to be less relevant,
though no items were deemed irrelevant. All participants were interested in how
to tailor the questionnaire to make it a more personalised experience. Examples
mentioned were: a more ample use of filter questions, only administer items
which previously scored either ‘a little’, 'quite a bit’, or ‘very much’, and: enable to
decline administration with a simple: 'l have no symptoms'.

Four perspectives emerged with regard to the Frequency of administration:
link the administration to BCR::ABL1 monitoring, administer more frequently at
the start of (a new) TKI, also administer during treatment-free remission, and
enable on-demand administration on patients’ own initiative. Concerning the
Order of items, participants preferred to keep similar items together, start with
the most prevalent symptoms, and move from physical items first to emotional
items later on. In addition, an Open text box for entering any missing symptom
or lifestyle factors that might relate to symptoms was requested by several
patients One patient mentioned in the chat of an online group session that the
Recall period of a week is rather short. No more information was available on
the reason, or for which items the recall period was considered too short.

With regard to Graphical concepts, participants were asked to objectively
interpret both bar and line concept graphs depicting the course of symptoms
over time. Almost all interpretations were correct, both for bar as well as for
line graphs. Patients preferred a line graph to a bar graph. For the symptom
overview, participants preferred an overview with multiple line graphs,
requested addition of TKI-type and dosage, preferred clustering of symptoms
in logical groupings for better oversight, and wanted to be able to share their
symptom overview with professionals.

Qualitative validation phase

Eight patients, two nurse specialists and seven haematologists, all of whom
had not participated in the development phase, participated in the qualitative
validation phase. Two lower educated [2] patients were recruited through
nurse specialists, because very little lower educated patients applied
via the online recruitment. Six patients were purposefully sampled from
59 applicants to our online recruitment call, with no refusals. All patients
were interviewed individually: two by telephone at their request and the
other six online. Professionals took part in seven individual sessions and one
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session with two professionals, all online and so planned for convenience to
their schedules. Participants raised new issues related to Comprehensibility
and Comprehensiveness. Twelve items were added and one item, considered
unclear because of the phrasing ‘Have you had problems with coughing?’, was
replaced by ‘Have you coughed?'. For eight issues that patients identified as
missing, no corresponding items were available in the EORTC Item library
(Table 2). No new issues emerged in the last two interviews after the sixth
interview, indicating saturation.

Quantitative validation phase

Response, feedback

At T1, 278 patients responded, out of an unknown number of patients viewing
the CMyCML website or its newsletter. Of these, 113 patients (40.6%) opted to
complete subsequent surveys, with response rates of 78.8% (T2), 75.5% (T3)
and 71.7% (T4). On average, patients took 8.0 minutes (SD 4.4) to complete
72 items in a single questionnaire (T1), compared to 9.4 minutes (SD 3.8 minutes)
to complete 17 filter questions, leading to 17 questionnaires with a maximum of
77 items (T3). Most patients (86.8%) preferred completing multiple question-
naires with filter questions, 10.8% preferred a single questionnaire with all items,
and 2.4% preferred answering only the items that had bothered them in the
previous administration.

Overall, patients' attitude towards the questionnaire was positive; most patients
found it easy to complete (63.2%) or were neutral (12.9%); 94.5% stated they
had understood all items; 47.7% found that the questionnaire gave them insight
into their complaints and symptoms; and only 1.4% found it stressful to fill in.
59.5% of patients found it better to divide the questionnaire into categories,
to more easily find questions that would apply to them. At T1, a minority of
patients (14.0%) said they would not use the questionnaire to get an overview
of their symptoms or complaints, whereas 44.7% would, and 41.3% was neutral.
Patients who would not use the questionnaire to get an overview, stated as
reasons: not wanting to be occupied with their disease, not seeing added value,
as symptoms were known to them, not having (a lot of) symptoms, and difficulty
ininterpreting their symptoms as TKI- or otherwise related. Patients preferred a
median of 75 days (IQR: 148.8) between filling out surveys. At T2, 56% of patients
indicated they preferred an open text-box at the end of the instrument, to either
register other symptoms or complaints, give extra or more nuanced information,
e.g., on co-morbidities, co-medication, social functioning, quality of life, or pose
questions. Patients gave as new feedback that they had comorbidities or used
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comedications that might affect their answers. At T3, all patients understood all
items. No new feedback was received at T4.

Seven items were added and one item (about taste) was replaced for better
comprehensibility, and no corresponding items were available in the EORTC Item
Library for eight missing issues (Table 2, details in the Supplementary material).

Psychometric properties

We evaluated the Validity of filter questions for symptom categories (Methods
in the Supplementary material), because of the wish for a more personalised
experience, and a preference for symptom categories. Filter questions were
considered the most feasible approach to achieve this. Two overarching
EORTC-items (skin problems, eye problems) were invalid as filters for more
detailed items, and would not suffice for the instrument as a whole. Therefore,
custom generic filter questions were developed and tested for item categories
during T3-T4, resulting in 24 filter questions. Of these, 22 were deemed valid
at T4, while two (on 'Nose bleeds and nose problems’, and ‘Sexuality’) were
considered invalid, with adapted versions available for further field testing
in the future (Supplementary material). Table 2 shows the final instrument,
available as a single 77-item EORTC instrument or 24 separate EORTC
instruments with 24 generic filter questions, plus 23 missing issues that need
to be added later. Redundancy: no inter-item correlation exceeded 0.9 for any
item combination (data not shown), so all items were retained. Reliability and
measurement error were evaluated for the 70 items administered at T1 and T2.
All items had at least fair-to-good reliability (weighted kappa 20.40), though
the lower 95%CI was below 0.40 for 22 items. Fourteen items showed excellent
reliability (weighted kappa 20.75). The percentage positive agreement
between T1 and T2 ranged from 45.3% for Dry, flaky, or cracked skin to 93.3%
for Sore/enlarged nipples/breasts (details in the Supplementary material).
Indications for sufficient responsiveness were found for 21/50 symptoms/
scales (see Scale construction under Pilot-data). The median change from T3
to T4 was 29.6% in self-reported improved patients, 7.7% in stable patients,
and -18.5 in deteriorated patients (details in the Supplementary material).

Graphical overview

Ten patients participated; four invited patients did not respond, one declined.
All were interviewed online, except for one who requested an in-person
interview. No new issues were raised in the last two interviews after the eighth
interview, indicating saturation. Issues brought forward (legend; category
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symbols; medication change; highlight symptoms; coloured design; zooming
option, leave out symptoms that scored 'not at all') are depicted in Figure 2, the
final design, and in detailin the Supplementary material.

Pilot-data

Scale construction and characteristics: 71 out of 77 items were retained
for factor analysis, resulting in 7 scales with 33 items and meaningful
interpretations (Fatigue, Mood problems, Muscle/joint pain/cramps, Skin
problems, Eye problems, Cognitive problems, Sexuality problems, Table 3).
These scales demonstrated good internal consistency (Cronbach's alpha
>0.73). Therefore, the pilot data analysesincluded 7 scales and 43 single items,
totalling 50 symptoms/scales. (Comparative) analyses: Fatigue was both the
most prevalent and severe symptom across all TKls (summarised in Table 4,
detailed in the Supplementary material). Other common issues included
Muscle/joint cramps/pain, Eye problems, Skin problems, Mood problems,
Cognitive problems, and Sexuality problems, as well as Flatulence, Frequent
urination, and Tingling/numbness of hands/feet. At T1, the adjusted mean
severity of 13 of 44 evaluable symptoms/scales (29.5%) differed significantly
across treatment options with =30 participants (Table 5). However, only
Swelling face/eyes and Feeling bloated showed robust significant differences
after correction for multiple comparisons. Meta-analyses: Eight studies [1-8]
contributed data for meta-analyses of eight individual symptoms (detailed
in the Supplementary material). For three symptoms - Nausea/vomiting,
Dyspnoea and Appetite loss - indirect and unadjusted comparisons indicated
statistically significant differences between TKI treatments, in addition to the
differences observed with our pilot data alone. Cluster analysis: The clustering
separated patients with less severe symptoms from those with more severe
symptoms. Clusters differed significantly by gender, with a higher proportion of
females in the higher severity cluster (p=0.03). No significant differences were
found for other covariates, though there was a trend suggesting a more recent
diagnosis was associated with the more severe symptom cluster (p=0.05).
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Table 3 Constructed scales with included items and Cronbach’s alpha

(Sub)scale Included items Number of Cronbach’s alpha
included items
Fatigue All fatigue category items 6 0.93(0.91-0.94)
Mood problems Allmood category items 6 0.86 (0.83-0.88)
Muscle/joint pain/ All category items plus items 5 0.82(0.79 - 0.85)
cramps on pain walking and pain in
general
Skin problems Allskin category items except 5 0.77 (0.72-10.81)
‘bruising’
Eye problems All eye category items 5 0.73(0.67-10.78)
Cognitive problems All category items except 3 0.88 (0.85-10.90)
headache and dizziness
Sexuality problems All category items except 3 0.80 (0.75-10.83)

gender-specificitems
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Table 4 Most prevalent and severe symptoms per current treatment

Skin problems (scale)

82.9 (66.4-93.4)

Current Prevalence
CML N of symptoms/scales Top 5 Prevalence (95%
treatment which bothered confidence interval)
250% of patients
Any TKI 12 Fatigue (scale) 91.6 (87.2-94.9)
Eye problems (scale) 86.6 (80.9-91.2)
Muscle/joint cramps/pain (scale) 85.0 (78.9 (89.9)
Skin problems (scale) 83.1(76.9-88.1)
Mood problems (scale) 80.5 (74.3 (85.8)
Asciminib 31 Muscle/joint cramps/pain (scale) 100 (63.1-100)
Fatigue (scale) 91.7 (61.5-99.8)
Skin problems (scale) 91.7 (61.5-99.8)
Mood problems (scale) 90.0 (55.5-99.7)
Cognitive problems (scale) 88.9 (51.8-99.7)
Bosutinib 24 Fatigue (scale) 100 (76.8-100)
Flatulence 100 (69.2-100)
Muscle/joint cramps/pain (scale) 81.8 (48.2-97.7)
Cognitive problems (scale) 75.0 (34.9-96.8)
Skin problems (scale) 75.0 (34.9-96.8)
Eye problems (scale) 75.0 (34.9-96.8)
Mood problems (scale) 75.0 (34.9-96.8)
Dasatinib 17 Fatigue (scale) 91.4 (82.3-96.8)
Skin problems (scale) 85.7 (73.8-93.6)
Mood problems (scale) 84.7 (73.0-92.8)
Eye problems (scale) 81.8(69.1-90.9)
Muscle/joint cramps/pain (scale) 81.8 (69.1-90.9)
Imatinib 16  Muscle/joint cramps/pain (scale) 89.7 (79.9-95.8)
Fatigue (scale) 89.3 (80.6-95.0)
Eye problems (scale) 88.7 (79.0-95.0)
Skin problems (scale) 78.9 (67.6-87.7)
Mood problems (scale) 78.7 (67.7-87.3)
Nilotinib 11 Fatigue (scale) 94.9 (82.7-99.4)
Eye problems (scale) 91.2 (76.3-98.1)
Skin problems (scale) 82.9 (66.4-93.4)
Mood problems (scale) 78.4 (61.8-90.2)
Muscle/joint cramps/pain (scale) 75.0 (56.6-88.5)
Ponatinib 15 Fatigue (scale) 87.5(47.3-99.7)
Cognitive problems (scale) 85.7 (42.1-99.6)
Eye problems (scale) 85.7 (42.1-99.6)
Dry mouth 85.7 (42.1-99.6)
Indigestion 83.3 (35.9-99.6)
Frequent urination 83.3 (35.9-99.6)
Tingling/numbness hands/feet 83.3(35.9-99.6)
Treatment- 13 Muscle/joint cramps/pain (scale) 93.8(79.2-99.2)
free Fatigue (scale) 90.0(76.3-97.2)
remission Mood problems (scale) 83.3(67.2-93.6)
(
(

Nose problems

75.0 (34.9-96.8)

Severity ranges from 0 ('not at all’) to 100 (‘a lot'), with a score of 33.3 indicating ‘a little’,
and 66.6 'quite a bit". No 95% confidence interval calculated if only one score available, or if
all scores were the same.
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Severity
N of symptoms/scales Top5 Mean severity (95%
with mean symptom confidence interval)
severity >33.3
2 Fatigue (scale) 41.5(38.2-44.8)
Flatulence 36.3(31.5-41.0)
Frequent urination 31.6 (26.9-36.4)
Muscle/joint cramps/pain (scale) 28.6 (25.2-31.9)
Dry vagina 27.9 (21.0-34.8)
10 Feeling bloated 45.8 (3.9-87.8)
Short of breath 45.8 (16.3-75.4)
Coughed 45.8 (16.3-75.4)
Abdominal pain/cramps 41.6 (9.2-74.1)
Fatigue (scale) 40.3 (23.8-56.7)
9 Flatulence 70.0 (49.1-90.9)
Nose problems 46.6 (0-100)
Abdominal pain/cramps 43.3(9.5-77.1)
Fatigue (scale) 42.8 (29.0-56.6)
Feeling bloated 42.4(15.7-69.1)
5 Fatigue (scale) 46.3 (39.8-52.9)
Pale/cold fingers toes 40.0 (20.7-59.3)
Frequent urination 35.7 (26.1-45.4)
Tingling/numbness hands/feet 35.1 (25.3-45.0)
Flatulence 34.5(25.4-43.7)
3 Fatigue (scale) 39.0 (33.7-44.3)
Swelling face/eyes 38.9 (31.3-46.4)
Flatulence 36.7 (29.5-44.0)
Muscle/joint cramps/pain (scale) 31.3(25.7-36.9)
Diarrhoea 30.9 (22.3-39.5)
2 Difficult erection 41.6 (19.3-64.0)
Fatigue (scale) 38.5(31.2-45.7)
Dry vagina 33.3(16.2-50.5)
Flatulence 32.3(21.1-43.5)
Back pain 30.9 (10.3-51.6)
2 Fatigue (scale) 40.5(20.2-60.9)
Frequent urination 38.9(12.5-65.2)
Nose problems 333
Dry mouth 33.3(15.5-51.1)
Feeling bloated 33.3(2.0-64.6)
3 Fatigue (scale) 40.5(32.3-48.8

Back pain
Dry vagina

Muscle/joint cramps/pain (scale)

Nose problems

)
37.5(6.1-68.8)
35.5(15.3-55.8)
30.9 (24.0-37.8)
29.1(11.3-47.0)
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Table 5 Symptoms with a significant difference between current TKI treatments, used by
>30 patients, from our pilot data (top 13 rows) and meta-analyses (bottom three rows) of eight
systematically identified studies [1-8] and our pilot data

Raw mean estimates

Symptom Dasatinib Imatinib Nilotinib

Headaches

Cognitive problems (scale) 21.1(16.3-25.9)

Skin problems (scale) 24.2 (6.8-31.7)

12.9(6.9-18.8)

Bruised easily
Wounds healing problems
24.5(13.7-35.3)

Hair loss
Swelling face/eyes
24.3(18.6-30.1)

Mood problems (scale)
Feeling bloated

Obstipation 18.7 (7.0-30.5)

Diarrhoea

21.7(15.9 -27.5)

Abdominal pain/cramps
Hot flushes

13.5(3.0-24.0)

Nausea/vomiting (meta-
analysis)

Dyspnoea (meta-analysis)
11.3(7.7-14.9)

Appetite loss (meta-
analysis)

$:p=0.04; £: p<0.07; t: p=0.03; ¥: p=0.01; * Robust in Benjamini-Hochberg procedure for multiple
comparisons; §: p=0.02; Q: p<0.05. Symptom scores range from 0 ('not at all') to 100 (‘a lot'),
with a score of 33.3 indicating 'a little’, and 66.6 'quite a bit'. Shaded areas indicate a covariant-
adjusted (age, gender, years since diagnosis, years on current treatment, TKI-dosage) or
meta-analysed significant difference between treatment options, with red indicating a worse
symptom experience; green a better symptom experience; orange an intermediate symptom
experience; and grey an adjusted (pilot data) or unadjusted (meta-analysis) estimate of
significant differences.
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Estimated differences (standard error)

Dasatinib - imatinib Imatinib - nilotinib Dasatinib - nilotinib

|-h
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Discussion

Inthisstudy, wedeveloped, validated and pilot-testedanew 77-item instrument
to measure CML patient-reported toxicity in a real-world context, along with
its workflow and graphical feedback. The instrument is available through the
EORTC Item Library https://qol.eortc.org/item-library/ as a single EORTC
questionnaire (IL386), as an add-on to the EORTC QLQ-CML24 (1L407), or as
24 separate EORTC questionnaires with 24 generic filter questions, the latter
preferred by most patients. Compared to existing validated instruments [1],
this new instrument contains 17 additional items. Notably, items on sexuality -
absent in current validated instruments - ranked amongst the most prevalent
and severe symptoms in our pilot data. This finding is not reflected in product
information brochures [2-7], highlighting the need for further research into
sexual health in CML and haematology more broadly [8, 9].

On 23 relevant issues no EORTC items were available in the EORTC Item Library
- the most comprehensive library available - indicating a need for inclusion in
the future. Of note, there are no available items on menstrual disorders, though
patients indicated they wanted such items included, and the product information
brochures of dasatinib, imatinib and nilotinib indicate menstrual disorders as
a side effect [4, 5, 7]. Adaptations to the instrument will also be necessary as
new TKls or knowledge on existing TKIls emerge, given that few patients used
asciminib, bosutinib, or ponatinib. Patients preferred an open text-box to provide
additional information, offering an opportunity to capture emerging toxicities.
Psychometric properties were fair to excellent for reliability, and responsiveness
was indicated for nearly half of the symptoms/scales. Responsiveness for other
symptoms/scales could not be evaluated, likely due to insufficient data in some
cases, and possibly due toalongrecall period or faulty anchor questionsin others.
Overall, validation studies for responsiveness are challenging to design and
execute effectively, when no gold standard exists. Importantly, comprehensibility
as a prerequisite for responsiveness has been validated in our study.

Pilot data indicated a high prevalence and severity of symptoms. Patients with
more severe symptoms may have been more likely to participate, introducing
selection bias. However, for eight symptoms/scales reported in the literature,
the mean severity measured with EORTC items [10-16] was comparable for
six symptoms. Only for fatigue during dasatinib and nilotinib, and insomnia
during imatinib did we report more severe symptoms than some other studies
(detailed in the Supplementary material). Notably, we were unable to meta-
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analyse most items/scales with existing data, as either individual symptom data
were not provided or not evaluated in published studies. The higher proportion
of females in the high-severity cluster aligns with previous findings of more
severe symptoms in female CML patients [15] and broader sex differences in
reported adverse drug reactions [17]. Possibly, TKI dosages are relatively too
high in women, whom have, on average, a lower body mass than men. However,
other sex- and gender-related factors, such as physiology, lifestyle, behaviour,
help-seeking, communication style, or adherence, may play a role. Ultimately,
sex- and gender-specific TKI prescribing may be justified, as treatment
response disparities are increasingly recognised in other fields as well [18].
Our new instrument may support more sex- and gender-equitable medical care.

In our pilot data and meta-analyses of systematically sourced studies, a third
of evaluated symptoms/scales showed significant differences in severity
between the three most common treatments, with differences of up to 30%.
These findings can inform shared decision-making when switching TKls. The
significant differences aligned with expected pathophysiological mechanisms.
For example, dasatinib, which showed the most severe symptoms in most cases,
has many more off-tumour on-target effects than imatinib and nilotinib [19].
More severe bruising, wound healing issues and swelling of the face/eyes with
imatinib may be attributed to its effects on heightened endothelial permeability,
and impeded thrombus formation and collagen synthesis [20].

This raises the broader issue of whether a patient-reported symptom is
causally related to TKI treatment. Using a validated instrument does not imply
causality, just as symptoms or adverse events reported by professionals do
not [21, 22]. Patients included in our pilot data also indicated that they found
it difficult to say what caused their symptoms. Literature indicates that CML
patients on TKIs report worse scores for depression, dyspnoea, fatigue,
insomnia, cognitive issues, pain, physical health-related quality of life, and
composite symptom burden (e.g., nausea, diarrhoea, itching, skin changes,
and swelling) compared to the general population or study controls [16, 23, 24]
However, for many symptoms in our study, and by TKI, this information
is not available. A large nationwide cohort study with complete coverage
found that, compared to matched controls, TKI-treated CML patients had an
increased risk for 142 out of the 670 analysed disease categories, including
ophthalmic, infectious, ear and brain diseases, with no category more common
in controls [25]. Thus, previous evidence on symptoms experienced by CML
patients remains limited.

|-l-\
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A major strength of this study is the involvement of patients and professionals,
not only in the development and validation of the instrument, but also in
providing results and feedback on the workflow. While there is rigorous
methodological guidance on selecting and assessing patient-reported
outcome measures [26], to our knowledge, no such guidance exists on
providing results and developing workflows.

A limitation of our study is the small number of patients in some subgroups
of our pilot-data, which hindered comparisons with newer TKiIs, limited
information on different dosages, and prevented exploration of changes in
treatment (e.g., switching between TKIs, stopping, or altering dosages). We
may have lacked the power to detect significant differences between the three
most common TKls for some symptom-TKI combinations. Larger prospective,
longitudinal studies, or studies such as the RODEO study [27], are needed to
address how dose reductions affect symptom severity, in which patients, and
by what extent. Such evidence, addressing these knowledge gaps, is crucial for
personalising TKl strategies [28].

Conclusions

We developed a new validated 77-item EORTC instrument and workflow to
monitor CML patient-reported toxicity symptoms, which our pilot-data showed
to be more extensive than those captured by existing validated tools. Notably,
one-third of the symptoms varied across treatment modalities, offering choice
and valuable insights for shared decision-making. Developing and validating
patient-reported instruments forreal-world clinicaluseisan ongoing, iterative
processes - especially with the introduction of new treatments. Future studies
should aim to confirm these findings and explore newer-generation TKIs,
dosage adjustments, and treatment switches to fully harness patient-reported
toxicity data in clinical care.
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Supplementary material

Table 1 COREQ (COnsolidated criteria for REporting Qualitative research) Checklist [1]

Topic Item Guide questions/description

This study

Domain 1: Research team and reflexivity

Personal characteristics

Interviewer/

1

Which author/s conducted

Yolba Smit, Alexander Currie

facilitator the interview or focus group?
Credentials 2 What were the researcher'’s YS: MD MSc; AC: BM
credentials? E.g. PhD, MD
Occupation 3 What was their occupationat  YS: Policy advisor, PhD student; AC:
the time of the study? Medical student
Gender 4 Was the researcher male or YS: Female; AC: Male
female?
Experienceand 5 What experience or training YS: Trained as a medical doctor and MSc

training

did the researcher have?

in epidemiology. AC: Trained as a medical
doctor, half-way Master phase. Both:
Received recent training in conducting
focus groups and individual interviews
for qualitative research.

Relationship with participants

Relationship 6 Was a relationship YS: knew two patients, one nurse
established established prior to study specialist and 5 haematologists/guideline
commencement? developers form previous collaborations.
One of the guideline developer/
haematologists is the promotorin her
PhD trajectory. AC: no prior relationship
Participant 7 What did the participants All participants were made aware of the
knowledge of know about the researcher?  PhD position of YS and of the research
the interviewer e.g. personal goals, reasons  questions.
fordoing the research
Interviewer 8 What characteristics were YS's main interest is applied guideline

characteristics

reported about the inter
viewer/facilitator? e.g. Bias,
assumptions, reasons and
interests in the research topic

development. The focus of her PhD is to
evaluate how patients’ experiences can
best beincorporated in to the guideline
development process in a systematic
way. She assumes that guidelines in
general can benefit to some extent from
capturing patients experiences, such as
side effects, systematically.
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Table 1 Continued

Item
no.

Topic

Guide questions/description

This study

Domain 2: Study design

Study protocols: Zenya WebShare -
Radboudumc

Theoretical framework

Methodological 9
orientation and
Theory

What methodological
orientation was stated to
underpin the study? e.q.
grounded theory, discourse
analysis, ethnography,
phenomenology, content
analysis

Participatory action research was

the methodological orientation that
underpinned this study. Participatory
action research aims to understand
reality, as well as also improve it through
change, and in doing so wants to
empower the research participants [2].

Participant selection

Sampling 10
Method of 11
approach

Sample size 12
Non- 13

participation

Setting

Setting of data 14
collection

Presence of 15

non-participants

Description of 16
sample

How were participants
selected? e.g. purposive,
convenience, consecutive,
snowball

How were participants
approached? e.g. face-to-
face, telephone, mail, email

How many participants were
in the study?

How many people refused to
participate or dropped out?
Reasons?

Where was the data
collected? e.g. home, clinic,
workplace

Was anyone else present
besides the participants and
researchers?

What are the important
characteristics of the
sample? e.g. demographic
data, date

See Methods “Study population and
recruitment”

See Methods “Study population and
recruitment”

See Results, Table 1

See Results

See Results

Afacilitator from the CMyLife team was
presentduring all focus groups, and at
two focus groups and some interviews
with professionals an apprentice was
present

See Results Table 1

Data collection

Interview guide 17

Repeat 18
interviews

Were questions, prompts,
guides provided by the
authors? Was it pilot tested?

Were repeat inter views
carried out? If yes, how
many?

See Methods “Sessions”, and Interview
guides in Supplement

No
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Table 1 Continued

Topic Item Guide questions/description This study
no.
Audio/visual 19 Did the research use audio See Methods “Sessions”
recording orvisualrecording to collect
the data?
Field notes 20 Were field notes made during  Field notes were made during and/or
and/or after the interview or  after sessions
focus group?
Duration 21 What was the duration of the ~ See Results
inter views or focus group?
Data saturation 22 Was data saturation See Methods "Qualitative data analysis”
discussed?
Transcripts 23 Were transcripts returned No
returned to participants for comment
and/or correction?
Domain 3: analysis and findings
Data analysis
Numberof data 24 How many data coders coded Two
coders the data?
Description of 25 Did authors provide a See Supplementary material ‘Detailed
the coding tree description of the coding results development phase’, with tables,
tree? and similar for the qualitative validation
phase
Derivation of 26 Were themes identified in See Methods “Data analysis”
themes advance or derived from the
data?
Software 27 What software, if applicable, = See Methods “Data analysis”
was used to manage the
data?
Participant 28 Did participants provide No
checking feedback on the findings?
Reporting
Quotations 29 Were participant quotations ~ See Supplementary material ‘Detailed
presented presented to illustrate the results development phase’, with tables,
themes/findings? Was each and similar for the qualitative validation
quotation identified? e.g. phase
participant number
Data and 30 Was there consistency Results section
findings between the data presented
consistent and the findings?
Clarity of major 31 Were major themes clearly Table 2, Results section
themes presented in the findings?
Clarity of minor 32 Is there a description of Results and Discussion sections, plus

themes

diverse cases or discussion of
minor themes?

detailed description ins Supplement
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Table 2 STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)
checklist [3] for quantitative validation and pilot data analyses

Topic Item Recommendation This study
No
Title and abstract
1 (a) Indicate the study's design with a Abstract
commonly used term in the title or the
abstract
(b) Provide in the abstract an informative Abstract

and balanced summary of what was done
and what was found

Introduction

Background/ 2

Explain the scientific background and
rationale for the investigation being reported

Introduction

rationale

Objectives 3 State specific objectives, including any Introduction
prespecified hypotheses

Methods

Study design 4

Setting 5
Participants 6
Variables 7

Data sources/ 8*

measurement
Bias 9
Study size 10

Present key elements of study design early
in the paper

Describe the setting, locations, and relevant
dates, including periods of recruitment,
exposure, follow-up, and data collection

(a) Cohort study—Give the eligibility criteria,
and the sources and methods of selection of
participants. Describe methods of follow-up

Cross-sectional study—Give the eligibility
criteria, and the sources and methods of
selection of participants

Clearly define all outcomes, exposures,
predictors, potential confounders, and
effect modifiers. Give diagnostic criteria, if
applicable

For each variable of interest, give sources of
data and details of methods of assessment
(measurement). Describe comparability of
assessment methods if there is more than
one group

Describe any efforts to address potential
sources of bias

Explain how the study size was arrived at

See Methods.
Study protocols:
Zenya WebShare -
Radboudumc

Described in:
Quantitative validation,
Recruitment and
surveys

Described in:
Quantitative validation,
Recruitment and
surveys

Described in:
Quantitative validation
paragraph

Described in:
Quantitative validation
paragraph

None

The objective was
toinclude as many
participants as possible
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Table 2 Continued

Topic Item Recommendation This study
No
Quantitative 11 Explain how quantitative variables were Described in: Analyses
variables handled in the analyses. If applicable, quantitative validation,
describe which groupings were chosen and and Pilot data
why paragraphs
Statistical 12 (a) Describe all statistical methods, Described in: Analyses
methods including those used to control for quantitative validation,
confounding and Pilot data
(b) Describe any methods used to examine paragraphs
subgroups and interactions
(c) Explain how missing data were
addressed
(d) Cohort study—If applicable, explain how
loss to follow-up was addressed Cross-
sectional study—If applicable, describe
analytical methods taking account of
sampling strategy
(e) Describe any sensitivity analyses
Results
Participants 13*  (a) Report numbers of individuals at each Results section,
stage of study—e.g. numbers potentially Paragraph Quantitative
eligible, examined for eligibility, confirmed validation, response,
eligible, included in the study, completing feedback
follow-up, and analysed
(b) Give reasons for non-participation at Unknown
each stage
(c) Consider use of a flow diagram Figure 1
Descriptive 14*  (a) Give characteristics of study participants  Table 1
data (e.g. demographic, clinical, social) and
information on exposures and potential
confounders
(b) Indicate number of participants with Not reported
missing data for each variable of interest
(c) Cohort study-Summarise follow-up time 6 months from t1 to T4
(e.g., average and total amount)
Outcome data 15*  Cohort study—Report numbers of outcome Results section and
events or summary measures over time Supplement
Cross-sectional study—Report numbers of Results section and
outcome events or summary measures Supplement
Main results 16 (a) Give unadjusted estimates and, if Results section, table 4,

applicable, confounder-adjusted estimates
and their precision (e.g., 95% confidence
interval). Make clear which confounders
were adjusted for and why they were
included

(b) Report category boundaries when
continuous variables were categorised

5and Supplement

Methods section
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Table 2 Continued

Topic Item Recommendation This study
No

(c) If relevant, consider translating Not relevant
estimates of relative risk into absolute risk
fora meaningful time period

Otheranalyses 17 Report other analyses done—e.g. analyses of ~ No otheranalyses done
subgroups and interactions, and sensitivity
analyses

Discussion

Key results 18 Summarise key results with reference to Discussion section
study objectives

Limitations 19 Discuss limitations of the study, taking
into account sources of potential bias or
imprecision

Discuss both direction and magnitude of any
potential bias

Interpretation 20 Give a cautious overallinterpretation of
results considering objectives, limitations,
multiplicity of analyses, results from similar
studies, and other relevant evidence

Generalizability 21 Discuss the generalisability (external
validity) of the study results

Other information

Funding 22 Give the source of funding and the role of Declaration of interest
the funders for the present study and, if paragraph
applicable, for the original study on which
the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for
exposed and unexposed groups in cohort and cross-sectional studies

Methods

Development phase

Study population and recruitment

We advertised for adult chronic-phase CML patients willing to participate
in online video or telephone interviews, either individually or in groups,
hereafter referred to as sessions, through www.cmycml.nl. We stated we
wanted to discuss TKl-related toxicity monitoring. Fifty-nine applicants were
purposefully sampled to reflect differences in sex, age, time since diagnosis,
education, and hospital type where treatment took place. To address the
low number of low-educated applicants, we also recruited through the
haematologists involved in this research (NB, JJ, EP).
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We recruited haematology nurse specialists (in training) and haematologists
working with CML patients though convenience sampling (until saturation)
via the CMyLife network. We prioritised CML nurse specialists, assuming
they discuss toxicity symptoms more in more detail than haematologists,
whose primary focus is disease control. Once the CML nurse specialist pool
was exhausted we began inviting haematologists. We invited nine nurse
specialists and four haematologists in person, by phone, email, or through
their professional society.

Sessions

Allsessions were conducted online due toinitial COVID restrictions and later for
convenience, though telephone or live interviews were offered as alternatives.
Initially, we preferred patient focus groups, assuming that interaction would
provide valuable insights. However, after three focus groups, we switched to
individual interviews, as nurse specialists and haematologists suggested that
sexual symptoms were relevant and better discussed in one-on-one sessions.

Two researchers (YS, AC) conducted all sessions using semi-structured
interview guides (provided in the Supplementary material), focusing on
comprehensibility, comprehensiveness, and relevance as main focal points
for content validity [4], and acceptability, workflow and graphic concepts. The
core team developed the guides, and the patient version was pilot-tested on a
patient representative. For the item-list and workflow, participants received
the test instrument 2-5 days prior to the session—patients were asked to
complete it, and professionals to review it. Participants were informed that
the instrument was intended for routine use within the CMyLife-platform.
Informed consent was obtained prior to sessions, which were audio-recorded
and transcribed verbatim, anonymizing data. Transcripts were not returned for
comments or corrections.

Qualitative data analysis

Two researchers (either YS, JT, AC and/or HS) independently coded text
fragments using inductive coding in Atlas.ti, reaching consensus through
discussion. Pre-set topics were comprehensibility, comprehensiveness,
relevance, workflow and graphic concepts. Codes were categorised into pre-
set topics or new topics as needed. Saturation could not be assessed in the
development phase due to the focus group format.
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Consensus meeting

Major design decisions were made in a consensus meeting with involvement
of patient representatives, individual patients, haematologists, researchers
and the CMylLife team. The consensus meeting was held right after the
development phase, with the goal to consolidate proposals- proposals that
originated from participants perspectives in the qualitative analysis - and lay
down the principles for future decision making. Participants of the consensus
meeting were a patient representative, four patients, three haematologists,
and five team members (researchers and members of the CMyLife team).
Patients and haematologists had also participated in the development phase.

Qualitative validation phase

Study population and recruitment, sessions and qualitative data analysis were
similar to the methodology of the development phase, with the exception of
saturation. In the validation phase, saturation was defined as no new topics
emerging in the last two sessions after the sixth session, with assessment and
discussion after each session. We chose two sessions after the sixth session to
start saturation assessment, as itis unlikely saturation is reached within fewer
than eight sessions.

Quantitative validation phase

Recruitment and surveys

At T1, we administered the EORTC IL234 (provided in the Supplementary
material) along with feedback questions on completion time, preferred
timing, willingness to use, instrument attitude, comprehensiveness, compre-
hensibility, and other feedback. At T2, patients completed the IL234 and
provided open-text feedback. At T3, we administered 17 questionnaires
(EORTC 1L254-270) along with 17 filter questions to assess whether a
questionnaire applied. In addition, feedback was requested on completion
time, instrument and filter-questions attitude, comprehensiveness and
comprehensibility, and other feedback. At T4, 24 questionnaires (EORTC IL255,
258-261,263-266,281-295) were administered, along with 24 filter questions
to assess whether a questionnaire applied, an anchoring question for each
item (see responsiveness below), and feedback questions.

Analyses

All analyses were conducted using the R-statistical package 4.4.1, except for
the meta-analyses, which were performed in STATA 18.5. Missing data were
excluded. Response proportions and feedback were analysed descriptively.
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Validity filter-items: at T1, we evaluated the use of two overarching EORTC
items, for skin and eye problems, as filter-questions. They were considered
valid if <5% of patients who responded 'not at all' or ‘a little bit' to the
overarching item responded ‘quite a bit' or 'very much’ on any corresponding
detailed item - indicating that patients interpreted the overarching item as
inclusive of its sub-items. At T3, we used custom filter questions. These were
considered preliminarily valid if <10% of patients who reported no symptoms in
a given category at T3 had reported ‘quite a bit' or ‘'very much’ for any relevant
item at T1. At T4, we revised the custom filter questions and administered all
detailed items to every patients, regardless of their response to the filter
question. Validity was assessed by comparing responses to each filter question
with its corresponding items, using the same threshold as at T3. Redundancy
was defined as a high inter-item Spearman’s rank correlation (>0.9) [5], and
such items were considered for removal. Item-level reliability was assessed
using weighted kappa, comparing T1-T2 scores for patients on the same TKl and
dosage. We assumed that if symptoms were TKl-related, reliable items would
yield consistent responses. Aweighted kappa 20.40 was considered fair to good
and 20.75 excellent [5]. Measurement error was defined as the percentage
positive agreement between T1-T2 scores in patients on the same TKI and
dosage. In the absence of a gold standard, responsiveness was assessed using
self-reported change via item-specific anchor questions ('Is that different from
three months ago?’). If the Spearman’s rank correlation between self-reported
change and mean symptom severity change from T3 to T4 was acceptable
(=0.30[6]), we compared changes across patients who reported 'improvement’,
‘stability’ or 'deterioration’ using the Kruskal-Wallis rank-sum test.

Pilot-data

Scale construction and characteristics: we constructed symptom scales post
hocusing T1 data and exploratory parallel factor analysis with oblimin rotation.
Analysis was performed if the Kaiser-Meyer-0Olkin test of sampling adequacy
was 20.5 and Bartlett's test of sphericity p<0.05. Items were excluded if they
had only low (<0.32) or high (>0.90) inter-item correlations, low prevalence
(<10%), or were gender-specific. Scales (factors) were retained and
iteratively constructed based on a combination of: eigen value>1, scree plot
patterns, interpretability, and factor loadings >0.30. Internal consistency was
assessed using Cronbach’s alpha, with values >0.70 [5] considered acceptable.
(Comparative) analyses: missing items in scales were ignored if 250% of items
were available, as all inter-total correlations exceeded 0.47. Item and scales
scores were linearly transformed [7]. We described symptom prevalence and

4
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severity, and assessed differences in mean scores across current treatments
with >30 patients using linear models adjusted for age, gender, year of
diagnosis, time on current TKI, and TKI dosage. Data from T1 were chosen, as
T1 provided the most respondents, except for six items introduced at T4 (Pale/
cold fingers/toes; Nail problems; Other nose problems; Back pain; Airway
infections; and Otherinfections). TKI dosage was categorised as below norm or
at/above norm. Norm-dosages (milligram/day) were: asciminib 80, bosutinib
400, dasatinib 100, imatinib 400, nilotinib 600, and ponatinib 45. Analyses
were exploratory and tested for robustness to multiple comparisons using
the Benjamini-Hochberg procedure [8]. We conducted random-effects meta-
analyses of mean individual symptom severities, comparing TKI subgroups
using both our pilot data and systematically identified studies that used
EORTC instruments in 230 patients treated with dasatinib, imatinib or nilotinib.
Cluster analysis: To create a simplified indicator for toxicity symptoms we
applied K-means clustering. To this end symptom severity scores for all points
in time were used. To be able to apply K-means clustering missing values had
to be dealt with. Symptoms only applicable for one gender were imputed with a
score of 0 for the other gender. For six symptoms the fraction missing was very
high (>75%), these were excluded from the cluster analyses. This concerned
Nose problems, Back pain, Pale cold skin, Nails, Airway infections and Other
infections. For all other symptoms, missing values were imputated using the
mice package (v3.17.0), using all measurements as predictors for the missing
values. Applying the silhouette procedure, two clusters were found to be
optimal (Packages cluster (v2.1.8) and factorextra (v1.0.7)).

Qualitative validation of the graphical overview

To validate the graphical overview, we purposefully sampled patients who
participated in the longitudinal quantitative validation, ensuring diversity
in age, gender, current treatment, and missing answers. These patients
were invited by email. Patients received their own longitudinal data before
the interview.

Topics semi-structured interview guides

Each session, and each topic within a session, ended with an open question
for other feedback, and whether participants wanted to raise additional issues.
Prompts used were: Could you elaborate?; Could you give me an example?;
How do you feel about ... ? What needs to be different/left out/added?
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Development
Acceptability, comprehensibility, comprehensiveness, relevance

Feedback on introduction of instrument

Time needed for completion, opinion on number of items, type of questions
Comprehensibility (patients only)

Were there questions you preferred not to answer? (patients only)

Order of questions

Missing questions

Relevance of questions

Willingness to complete questionnaire (patients only)

Open text field

Administration, accessibility and privacy

Opinion on administration in app, feedback on mock-up screens app
Frequency of administration

Patient-types to administer to

Preferences for invites and reminders (patients only)

Other languages

Out-of-app administration, low health literacy

Privacy concerns

Graphical concepts

Preferences for information in overview, graph types

Feedback on multiple prototypes (design, scoring (thinking aloud method),
legend, sharing)

Interpretation: check of different prototype mock-up graphs (change over
time, in relation to TKI-dosage)

Validation
Acceptability, comprehensibility, comprehensiveness, relevance

Feedback on introduction of instrument

Time needed for completion, opinion on number of items, type of questions
Comprehensibility (patients only)

Order of questions, missing questions

Willingness to complete questionnaire (patients only)

Open text field
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Graphical concept symptoms overview (own data, patients only)

e Feedback on concept, design, also peritem (legend, graphs, icons, layout)
e Comprehensibility, comprehensiveness, perceived usefulness

Table 3 The 72 items included in the EORTC IL234, with potential filter items in dark blue, items
pertaining to potential EORTC filter questions in light blue, and the 25 items added during the
development and qualitative validation phases in light grey

Tiredness

Needing to rest
Lacking energy
Lethargy

Weakness

Drowsiness

Trouble sleeping
Headaches

Dizziness

Difficulty remembering

Difficulty concentrating

Trouble thinking clear
Easy bruising

Skin problems

Skin colour change

Itchy skin

Skin rash
Dry/flaking/cracked skin

Sore/painful skin

Wound healing problems
Hair loss

Swelling face/eyes

Eye problems

Watery eyes

Burning eyes

Discomfort eyes bright light
Blurred vision

Red eyes

Hearing problems

Nose bleeds

Dry mouth
Pain/soreness mouth
Teeth problems

Bleeding gums

Different taste food/drink

Lack appetite
Depressed
Irritable
Tense
Worrying
Afraid
Palpitations

Painin chest

Shortness of breath
Coughing

Bloated abdomen

Acid indigestion/heartburn

Nausea

Vomiting

Diarrhoea

Constipation

Abdominal pains/cramps
Problems gas/flatulence
Frequent urination

Muscle cramps
Aches/pains muscles/joints
Muscle weakness

Trouble walking pain

Tingling/numbness hands/
feet

Difficulty small objects
Swelling body parts

Pain

Fevers/chills

Excessive sweating

Problems tolerating heat/cold
Hot flushes

Sore/enlarged nipples/
breasts

Lessinterest sex
Less sexual enjoyment

Pain during/after sexual
activity

Difficulty getting/maintaining
erection

Dry vagina
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Detailed results development phase

Themes that arose from the perspectives of participants with regard
to the development of the instrument were: (1) Comprehensibility;
(2) Comprehensiveness; (3) (Personal) relevance; (4) Frequency of
administration; (5) Order of items; (6) Open text-box; (7) Recall period; and
(8) Graphical concepts. There were no issues with the instructions. Five items
had issues with (1) Comprehensibility (Table 4): two items were retained;
one item was added; one alternative item was chosen. The first item was
retained because, though patients did not understand a Flemish Dutch word,
the comprehension of the item was not affected; for one item there was no
alternative in the EORTC Item Library but an additional item was added to
be tested in the validation phase; for one item an alternative was chosen;
two items were retained as screening items though participants indicated
that the meaning was vague to them. Regarding (2) Comprehensiveness,
18 topics were raised (Table 5). For 8 topics suitable items were available
in the EORTC Item Library, for which 12 items were added. Sexuality was
considered a missing topic by professionals, who suggested to add four
screening items. None of the patient participants directly acknowledged
sexuality as a missing topic. For eight topics no suitable items were available
in the EORTC Item Library. One missing topic was weight change, however,
professionals indicated that they would prefer to have the actual weight of
patients. Lastly, the missing topic of tooth pain was considered covered by
the overarching pain item. With regard to (3) (Personal) relevance, most
patients were enthusiastic and considered the list appropriate, though some
patients and professionals mentioned it was a (too) long list (further reported
on in the Results, and in detail in Table 6). With regard to the (4) Frequency
of administration, perspectives differed again (further reported on in the
Results, and in detail in Table 7). Some patients would like to fill in symptoms
on a weekly base, while others found a once-a-year administration sufficient.
Concerning the (5) Order of items, this is reported on in the Results, and in
detailin Table 8. Another topic that patients came up with was that an (6) Open
text-box, reported on in the Results, and in detail in Table. Patients mentioned
in the chat that the (7) Recall period of a week is rather short. With regard to
the (8) Graphical concepts, this is reported on in the Results.
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Consensus meeting
The design decisions made/principles laid down were:
Comprehensibility:
o Choose items from the EORTC Item Library with a more clear phrasing, if
comprehensibility or user experience is affected
Comprehensiveness:
o Add items identified as missing, for which a suitable item is available in
the EORTC Item Library
o Donotdevelop new items because of time and budget constraints, instead
check the EORTC Item Library yearly
o Addthe actual weight of patients in the electronic administration in some way
(Personal) relevance:
o Comprehensivenessis considered more important than brevity by patients
and therefore no items will be left out at this stage
o Future evaluation on the prevalence of items and patient participation may
alter this decision
o Quantitative evaluation might indicate which items are not discriminative
enough and can be left out
o Enable to decline invitation to administration, with reason for decline
o Investigate options for personalisation, e.g., (more) filter questions as
several EORTC items are included already (validate these in quantitatively)
or categories with filter questions, or only administer items scored on
previously (computer adaptive testing)
Frequency of administration:
o Linkadministration to BCR::ABL1 monitoring
o Administer more frequently at the start of a (new) TKI
o Also administer during treatment-free remission
o Enable on-demand administration on patients’ own initiative, and enable
reminders set by patients
Order of items:
o Putmost prevalent symptoms first
o Keep similaritems together
Open text-box:
o Enable open text-box at the end
Graphical representation:
o Line graphis preferred option forindividual graphs
o All items in separate line graphs in the overview, per category, is the
preferred option for the overview
o Enable graph and open text-box sharing with clinicians
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Detailed results qualitative validation

New issues were mentioned within the topics: (1) Comprehensibility;
(2) Comprehensiveness; and (3) Graphical overview. A summary of all items
added, and the final set after the qualitative validation phase is shown in
Table 3. Twelve items had issues with (1) Comprehensibility (Table 11):
eleven items were retained; and one item was switched for a better suitable
alternative. Of the eleven retained items, six did not have a better suitable
alternative available in the EORTC Item Library, though for one item an
additional option was available that might be useful and this item was added.
Of the other five items, one item was an overarching item which captured both
suggestions of the participant; one item was to be moved to a better suited
cluster of items; one item included both complicated and simple phrasing in
Dutch and was therefore considered understandable; one item with a double
negative phrasing was phrased in that sense to keep all answering options
in the same direction (a higher score indicates more symptoms); one item
was considered a milder version of the suggestion done by the participant.
Regarding (2) Comprehensiveness, 21 new topics were raised (Table 12). For
11 topics suitable items were available in the EORTC Item Library, for which
11 items were added. For eight topics no suitable items were available in the
EORTC Item Library. Two topics were considered interference items, and
were not added due to the many items already included. With regard to the
(3) Graphical overview, patients discussed their own graphical overview:
some text was redundant and could be left out; explanation in text and
graphical form was required to be able to understand the spark lines;
category symbols contributed to easier navigation; inclusion of medication
(change) was valuable context; option to highlight symptoms for discussion
with professionals would give focus; difference between stable scores and
not scoring not visible in spark lines so zooming option is preferred; though
colours were perceived as more appealing, they add complexity in design and
interpretation; opinions differed on whether to leave out symptoms that only
scored 'not at all’ so this may be a personalised option.
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Detailed results quantitative validation
Comprehensiveness: At T1 and T2, 15 new issues were raised: for eight issues

no suitable item was available (in Dutch), for six issues a suitable item was
available and added; for one issue a better alternative was available and this

item was switched (Table 13). At T3 no missing issues were raised. At T4,
one missing issue was raised (dry eyes). This item had been included in the

potential filter item from EORTC, which had been eliminated at T4 for lack of

validity as a filter question.

Table 13 New comprehensiveness issues raised in the development phase, with remark made,

rationale and decisive action

Remark Action Rationale
1 Raynaud's phenomenon Added Suitable item available
2 Chronic bladder infection Check yearly No suitable item available
3 Easily susceptible to common Added Suitable item available
infectious diseases
4 Easily susceptible to upper Added Suitable item available
respiratory tract infection
5 Sour taste Switched items More suitable item available
6 Nerve pain Check yearly No suitable item available
7 Absence of menstruation Checkyearly No suitable item available
8 Slow heartbeat Checkyearly No suitable item available
Greasy hair Checkyearly No suitable item available
10  Rumbling and grunting intestines Checkyearly Not available in Dutch
11 Receding gums Checkyearly No suitable item available
12 Backpain Added Suitable item available
13 Problems with nails Added Suitable item available
14 Coughing with mucus Checkyearly No suitable item available
15 Sneezing Added Suitable item available
16 Dryeyes Added Suitable item available




Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 203

~

[ rall eN (%S5) € EE (aadde 'ayse} :suonsanb g) aysey o pooy 9)Se) pue poo4
(swnb Buipaalq 'swaygouid yiaa) 'yinow
09z eN (%Y7'2) L SaA alos/uted 'yynow Aup :suonsanb ) y3aay 4o ynow 4323} pue yinop
((Kap 'au0s 'Buizesus
'pax201q/Auunu
Naws) swajqoud
950U 'spaa)q asou
:suonsanb z) swajqoud (swarqoud asou 'spaalq swajqold
val 950U J0 SPaajq asou " (%9°02) 71 OoN asou :suonsanb z) swa)qoid asou 4o Spaa)q asou 9S0U pue Spaalq asoN
elvall eN 0 SaA (swayqoud buieay :uonsanb |) bureay Bulieay
(syled
98771 eN 0 sap  Apoq bumams 'aaey/saks bunmams :suonsanb z) ewspao BWAapaQ
(pai
'K11nq 'annisuas ybn
'Buiuing 'Aip ‘Aiayem (paJ 'Auamqg
5/8€71 :suonsanb g) saks (%9°€) L EEN 'aAlyIsuas 3ybn 'butuing ‘Kiarem :suonsanb g) saks sak3
Vitall eN 0 SIA (swa)qoudieu 'ssoydiey :suolsanb z) sjieu o siey S)leu pue JleH
Tl eN 0 S3A (buneay punom :uonsanb |) bunesay punom - Buneay punop
(1nyured/alos '‘payaesa/Axeyy/Aip
rastal eN (%59) ¢ S9A ‘yseds 'Yyl ‘uoneIno10dsIp ‘sasinig isuonsanb 9) upys uns
(A4ea12 Bujuiyy ‘bunesuaduod ‘bulisquawal
[val eN (%S) Z SaA 'ssaulzzip 'aydepeay :suolsanb g) uieiq o peay uleiq pue peay
(Asmoup 'veam "a161ey)a)
18271 eN 0 SaA 'ABiaua paxae) '}sal 0} pasu 'padiy :suoisanb ) anbney anbieq
pajephea y13e
791403 aq 0} ‘uonsanb sasuodsal
J0j s1anid Jany paydepy pneauj paepnejp suonsanb sani4 aweu Aiobajen

LUOI}BPIIBA JO SNJB}S PUB ‘Yd}nQ WOy pajejsued) 'suoljsanb 1ayiy jo 39S 1eul ¢ ayqel



204 | Chapter 4

(sysealq

76271 eN 0 SaA /se1ddiu pabiejua/aios :uonsanb |) sysealq o sayddiu - sysealq pue sayddiN
(suonaajul

YAl eN (%9°1) L SaA Jayyo 'suoiyaayul Akemuie :suonsanb z) suondajul uo1}2a4u|
(saysnmyioy

yall eN (%S°L) € SaA 'p102/yjwiem bunels)oy :suonsanb z) p1od Jo yywiem P103 pue yjwJep
(Buneams

Wyall eN (%L°S) € SaA 3AISS2X3 'S))1Yd/JaAsy ;suonsanb z) buneams io Jansy Bulyeams pue Jana4
(1esauab

06271 eN (%zZ°€) L SaA urured 'uied yaeq 'bupyiem uied :suonsanb ¢) ured - ured
(Ausixap

682771 eN (%6°2) L SaA ‘qunu/Bunbun 'p1oa/ared :suonsanb ¢) saoy so siabuly s20} pue sJabui4
(ssauyeam a1asnw 'uted/ayae juiof

887711 eN 0 saA  /@12snw 'sdwesd a)asnwi isuonsanb g) syulof Jo seasnw sjulof pue sajasniy

99Z71 eN (%9°2) L SaA (uoneunnjuanbaiy :uonsanb |) uoneunn uoneuln
(2uanieyy 'sdweud
Juied jeuiwopge ‘uonjediisuod ‘eaoydielp ‘buiiwon ‘easneu

[eYal eN (%L€E) L sap  'uonsabipul ‘pajeoiq:suolsanb @) SauIlsalUI IO YIBWO)S T SBUIISAIUI pUB YIBWO}S

%9771 eN 0 S3A (6uiybnos 'yieauq jo 1ioys :suonsanb z) buiyiesuq - Buiyieasg

XYal eN 0 SaA (3s3yd ur ured 'suoneydied :suonsanb z) yieay }eaH
(Buidaa)s Annoyip ‘presse

18271 eN (%E°L) € sapA  'paliiom ‘asuad) ‘aiqeylr ‘passaldap isuonsanb 9) poow poo

pajephea VAR
71403 aq 0} ‘uonsanb sasuodsal
10y sianid4 131y paydepy pneAuj pajepneja suonsanb Jani4 aweu Liobayen

panunuoy y| ajqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 205

~

9)qeandde jou :eu :suolleIASIqQY "PapPPE Sem saka Aup Joj wayl ue (£8€71 D 1Y0T) UOISIBABUL 3y} U|5 *,01d0}
s1y} uo sjuieydwod Jo swoldwAs ou 3Aey | ‘'oN, pue ,sap, :aJam suondo buliamsuy °,:jo swoydwAs Jo subis Aue aney nok pip :S¥aam ¥ 1sed ayy buling, :sem
siyy A1obBayea Aynenxas ayy 1o *,:Jo swoldwAs Jo subis Aue aney noA pip :y@am jsed ayy buling, :pajiels suonsanb 1)y ‘swayl A1o6a1ed ayy jo Aue uo ,yanw
KJan, 10 31q e aynb, paiods ‘Aiobajed uieyuad e ul swoydwAs aney 0} Jou pajedlpul woym ‘syuaijed Jo o0 L > :Se paulyap AypneA ‘Ajuo yoing ul uoliepeA,

(eutbea Aup 'uondals
swajqold 'ured 'xas
wouj ainsea)d 'xas ul
}salajul isuonsanb

(eutbea Aup 'uondaus swayqoud

Tyall G) Ainenxas (%8°Z1) 9 oN ‘uied ‘aunsea)d ‘3salayul isuonsanb g) Aynenxas Kynenxas
pajephea bAR L
791403 aq 0} ‘uonsanb sasuodsal
10j s1ani4 Jany paydepy pneau] pajepnejp suonsanb sani4 aweu Liobaje)

panunuo) y| aqey



206 | Chapter 4

6’68 7'G9 691 98°0 85°0 zL0 $501J1eH
1’26 L'9L 798 810 Lo S7°0 swajgoud buneay spunom
8'8L 9'95 8'89 69°0 510 70 umjs 1njuted/aiog
LS L'€E €6y ¥9°0 620 LY7o unis paxaeud/Buney/Aig
L'Z8 §'L9 7EL $8°0 70 79°0 Uysed uns
S°0L (A7 765 9L°0 €70 09°0 ums Ayay|
5’68 7'59 6'9L LL0 SZ°0 150 abueyd unojod us
9'L8 019 SzL 98°0 L70 99°0 uses pasinig
L'vL 0°ZS 8'€9 ZL0 6€°0 95°0 Aaea1d Bupuiyy a1gnouy
991 675 £'99 88°0 59°0 9.0 Buliesyuaduod Annayig
769 6'9% 9'85 89°0 820 870 Burisquiawal Annayg
6'L8 9'69 €08 280 55°0 69°0 Azz1q
8'6L 065 7'0L 710 620 150 sayoepeay
L'6S L'LE 08y L9°0 070 750 Asmoug
7'59 ey L'y 69°0 LE0 050 PEEIN
759 sey §'7S €L°0 70 150 a1bieyia
579 6T 8'€s 080 85°0 69°0 ABiaua pasoe
9°L9 097 L'LS 8.0 L0 290 1584 03 paaN
6€L 0'€s L'79 80 550 690 paull
1BAJ31Ul JUBPJUOI  JBAIBJUI JUIPLJUOI u:wEmw._mm 1BAJ31Ul JUBPLJUOI  JBAIBJUI JUIPLJUOI mﬁ_nmv_
%56 12ddn %56 18M0] ansod of %56 12ddn %S6 19M0] pajybram
yuawaaibe aanisod o, eddey pajybiap way|

abesop awes

pue [y ] dwes ayj uo syualed ul 'z] pue || Yyjoq ul paysa) swayl g/ Jo (Juawaaibe annisod o) Josus Juawaunseaw pue (eddey payybiam) Aynigensy g aiqer



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 207

~

€98 L'99 8LL 880 750 LLo plely
8'8L 996 8'89 780 050 £9°0 paLLIOMm
L'9L 7'€g 9°59 980 LS0 zL0 asua|
0°0L 79y L'8S L0 LED 150 a1qeyy|
vLL 0'SS L9 080 150 99°0 passaidag
778 019 0°€L 80 LL0 610 ss0] ayjaddy
8'8L 9'96 8'89 L0 LT0 670 abueyd ayse]|
L'L6 TEeL L'78 960 960 940 swnb Buipaalg
078 z'€9 05/ 68°0 €50 690 swajgqoud yea]
718 665 6LL 180 L7'0 79°0 yinow ssaualos/uled
8'8L 9°9S 8'89 260 69°0 08°0 yinow Aig
€76 0'SL £'58 160 0Lo0 150 Spaalq asoN
€6 0'SL LS8 260 090 9.0 swajqoud bupieay
78 829 0'5. 88°0 950 zL0 sysed Apoq bumams
§'GL L'€S 7’59 980 §9°0 9.0 saka/aoe) bumams
v'y6 §'8L £'88 G6'0 69°0 780 saka pay
7'€9 9'6€ 916 L0 €20 L7'0 uolsIA palimg
LYl 81§ L'%9 L8°0 79°0 710 1B 1ybLq Ji0ywodsig
879 'Ly L'€S 99°0 910 L7'0 saka bujuing
V'L 76y §'19 z8°0 §%7°0 79°0 saka A1arem
1BAJ3)Ul BJUSPIJUOD  JBAIBIUI IUIPIUOD jJuawaaibe 1EAJ3)UI 3JUSPIJUOD  JBAIBIUI BIUIPIUOD eddey
%56 1addn %56 1amo] annisod o %56 1addn %56 Jamo] paybiam
yuawaaibe aanisod oy, eddey pajybiap way|

panunuo) g1 aqey



208 | Chapter 4

698 799 £8L 260 89°0 08°0 uted
58 €'€9 7'SL L8°0 €50 0.0 uted Bupfiem aygnol]
9'Z8 709 6'CL LL°0 €70 09°0 Ayuayxap uabuly swagoud

LT}
8L 7'1S 6°€9 98°0 €9°0 GL°0 /spuey ssauquinu/Bunbur
8'€9 €'6€ L'L§ 0.0 920 870 SSaUXBIM 3)ISNA
6'29 9'8¢ 805 €8°0 ¥9°0 10 sjurol/sa1asnw suted/sayoy
629 9'8¢ 8°05 780 L7'0 ¥9°0 sdweld a)asnjy
069 677y 7'LS S8°0 19°0 €L°0 uonjeurin juanbaly
€91 0°€S 9'59 060 LLo 180 aauanield
0'8L 7’66 L'19 88°0 65°0 V10 sdweJd/uted eujwopqy
v'Z8 019 0€L 060 550 €L°0 uonednsqo
'8 019 0'€L 060 §9°0 8.0 eaoylielq
€26 0'5. 158 88°0 60°0- 070 PajIOA
808 18§ 0'LL 160 590 810 easneN
€L L'LS G'€9 L8°0 79°0 10 uonsabipul
L'29 8'8¢ 8'0§ SL°0 770 650 pajeoiq bunaay
V6l 04§ 769 ZL0 0€°0 150 paybno)
L'S1 8'ZS L'S9 €8°0 550 69°0 U3eaiq jo 1oys
8'88 9'69 018 88°0 SE0 190 1saYd ul uted
L1 8°1S L'79 780 190 zL0 suoneydied
769 69 985 €80 050 £9°0 buidaars Annaiyig

1EAJ31UI 3JUIPIJUOI  JBAIIJUI BIUBPIIUOI u:wEwwhmm 1BAJ31UI 3JUIPIJUOI  JEBAIIJUI BJUBPIJUOI mnn_mx
%G6 Jaddn %G6 1aM0 annisod o %G6 Jaddn %S6 1aM0] pawybram

yuawaaibe aanisod o,

eddey pajybiap

way|

panunuo) g1 ajqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 209

~

868 §'09 9°8L 860 080 68°0 euibea £1g

uo1daJa buluieyuiew

808 8'8Y L99 98°0 0€0 850 /Bumab Annoyyig

826 L'SL 798 860 99°0 780 xas Jaye/bulinp uled

LS9 807 7'€S 79°0 6170 0 1uswholua jenxas ssa

6°LL VA L9 780 67°0 99°0 X3S U] }S8.23U1 5587

sjsealq

VL6 L'%8 €€ €60 710 750 /sa1ddiu pabiejua/aios

€68 0'%9 €9L 76°0 6€°0 99°0 Saysn)y 10H

p102/3e3Y

€Ll L'vS L99 68°0 870 89°0 Bunela0 swayqoud

8'GL v'ZS 0'59 v8°0 9%°0 §9°0 Kanissaoxa buzeams

L06 0ZL £es G8°0 6€°0 790 SN1yod/Janag
1BAJ3)Ul BJUSPIJUOD  JBAIBIUI IUIPIUOD jJuawaaibe 1EAJ3)UI 3JUSPIJUOD  JBAIBIUI BIUIPIUOD eddey

%56 1addn %56 1amo] annisod o %56 1addn %56 Jamo] paybiam

yuawaalbe aanisod o,

eddey pajybiap

wajy|

panunuo) g1 aqey



210 | Chapter 4

Responsiveness

50 Symptoms/scales were available both in T3-T4 and as anchor item/scales.
Five symptoms/scales had only constant data in one of the pairs (either
change from T3 to T4 or the anchor item) so correlation could not be evaluated.
25 out of 45 remaining symptoms/scales (56.6%) had an acceptable (>0.30)
association between the anchor and the change score. For these 25 symptoms/
scales, groups with stable symptoms, worse, stable and better symptoms
were compared (Table 16). The median change across these 25 symptom/
scales in improved groups was 29.6%, in stable groups 7.7%, and -18.5% in
worsened groups. In 14/25 symptoms/scales the between-group difference
was significant. In 21/25 symptoms/scales all mean changes differed in the
expected directions, while in four symptoms/scales the improved group
improved less than the stable group, though differences were very small
(<3%) or only one data point was available for the improved group.



~

L00°0> (0°0€-032°59-) 9°L7- (L%03L%-)00- VN $90}/s48buly p1od/aled
0¢0 (€501G7L-) L'L~- (SzLo1v'€)08 (GELOIGE-)0'G uled/sdweld syuiof/a1asniy
¢00 (0°€-019°GZ-) €71~ (€LL01G0-) 7S (VN) 7°€€ dzusnield
100> (L'€-016°€€-) 581~ (L'ozorgL) L€l (0'7€01£°2€) ¥'€EE sdweud/uted jeuiwopqy
100> (e'ee-0o1gee-) £ge- (EELOITS) €6 (9°6901G°/2-) 061 eaoylielq
100°0> (e'ee-0o1gee-) €ge- (9°'5901G6°/2-) €C VN pajiwoA
100> (8°€03C°LS-) L' 6C- (zoLo19'0-)8Y VN uonsabipu|
100> (€0-018/€-) L'6L- (AR VAR A VN pajeoiq bunas
800 (L7 0¥ 1°€Z-) §6- (£°G1019°G) £°0L (89,103 1°0LL-) €EE yieauiq jo pioys
G0'0> (5°€01879€-) L9L- (67L0YEL) LLL (VN) 0 1sayd ululed
100> (0°6016°9-) L°0- (C6018'L-) L€ (8'G7010°C€) 6'8€ (91895) swa)qo.d poojy
800 (VN) €°€€- (0'sg01z6l) LLT VN sso) ayjaddy
LT0 (0010)0 (L'6z0reSL) Tee VN swajqoid asoN
€10 (6761 0Y2°8CC-) L9L- (77L0yL7-) L'L (VN) 999 swajqoud burieay
0L0 (9°£L01G°L%7-) 0°0C- (0°L01L71-)9¢C (1'75018°0C-) L'9L saka/aoe) Bumams
L1°0 (0zoryzL-) TG (1'9016°0) €€ (0L99'z-)ze (91895) swayqold ak3
L0°0 (VN) 9°99- (LoLoyL'L-) Gy (00L0¥9'Sz-)T'Te saydepeay
100> (1°6018°GZ-) £°8- (1'zo10%-)0°L- (L'801L03/'8-) 0°0S SsoyJleH
€00 (VN) £°9L- (70101 1°€) 89 (GG701L°EL) 9°6C (91895)swagoud aanuboy
800 (8'LL01L9-)GC (G7L01G%) 68 (G7€016°7) 581 (e1095) anbiey
wamead pauasiopm a|qelrs panoiduwy a1eas/woydwAs

Development, validation and pilot-testing of a new PROM for monitoring TKI-related toxicity in CML | 211

(19%56) A1113n3s woydwAs abueyd ueapy

$9402S Joydue pue sabueyd 910s 91BIS/WS)I UBIM]S] UOIIR]3II0I yuel S,uewleads (g 0<) a1geidadde ue yum swoldwAs
10} 'y] pue g uaam}aq swojdwAs pauasiom Jo a)qe}s ‘parosdwi pajiodal woym syualjed Joy sal10ds Ayuanas woydwAs ueaw ul abueyd uesjy 9L a\qeL



212 | Chapter 4

a)gejieae jou N ‘sdnoib usamiaq sadualaylp (G0 0>d) Juediyiubis e ajedlpul seale papeys

'}S9) WNS YUBJ SINBA-1BYSNIY 4

S'8L- L'L 962 uelpap

sysealq

200 VN (6L0VEL) 9y (VN) 001 /s@1ddiu pabiejua/aios
S0°0 (5°0G018°€8L-) L'99- (€61L016°C) L°LL (£°Ggz011°GZL-) 0§ suondsjulIayio
€00 (9°CL-01%°/8-) 0°0G- (L791L01%%)9°01L (9°zeL012'88-) T°CC suonajul kemuary
L0'0 (9°'501/°¢%-) G8L- (y9L01zL)8LL (VN) 0 ured yoeg
1994

L0'0 (6£-011°62-) G8L- (T71L019°0) 7L VN /spuey ssauquinu/bunbur
somead pauasiop a|qeis panoidw 9)easjwoydwisg

(12%56) Ky11anas woydwAs abueyd ueapy

panunuo) 91 ajqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 213

~

(0°09-8°2) T'Ct
(z87-€0) L'LL

eN
(1'0L-5°L) €'€€

(TL6-00%)8'LL
(0°09-82) T'ZC

(8°66-S719) L'L6
(8'8L-LEL) 7YY

(z'87-€0) L'LL
(z'8%7-€0) L'LL

eN
(009-8'2) ¢zt

(z8%7-€0) L'LL
(9°€€-0'0) 00

eN
(z'87-€0) L'LL

(€98-7°12) 9°SS
(z'87-€0) L'LL

eN
(z'87-€0) L'LL

(0°09-8°2) Tt
(CL6-0°0%)8°LL

(z87-€0) L'LL
(£798-7°12) 9°5§

SEIVRIEVINIS
mm:m:u JN0J02 UIXS

(21825)
swajqold upg

Kjisea pasinig

RJea)d

(z87-€0) L'LL (8'8L-L€EL) 7'y (9°€€-0'0) 00 (¢87-€0) L'LL (1'0L-G°L) €°€€ (€98-7°12) 9°SS Buiuiyy agnou
Hunesnuaiuod
(¢87-€0) L'LL (¢L6-00%)8LL (9°€€-00) 00 (¢87-€0) L'LL (5'26-662) L'99 (0°09-87) C'CC Annouyia
Buliaquawal
(0°09-8¢) C'Ce (5°26-662) L'99 (9°€€-00) 00 (0°09-8¢) C'Ce (8'8L-L°€EL) 7'y (1'0L-G°L) €°€E Annoyya
(91e25)
eN (L'66-8°L5) 6'88 eN eN eN (z8y-€0) 'Ll swajqoud aaniuboy
(1'0L-G°L) €°€€ (€98-7°12) 9°SS (c'87-€0) L'LL (0°09-8¢) ¢'Ce (0°09-87C) C'Ce (8'8L-LEL) 7YY ssaulzzig
(S%7-€0)0°0L (€'€6-8'7€) 0°0L (8°'0€-0°0) 00 (S%7-€0)0°0L (8'£8-7°92) 0°09 (2°G59-L9) 0°0€ saydepesy
(S77-€0)0°0L (S°L6-7'%7%7) 0°08 (S77-€0) 0°0L (8'0€-00)0°0 (€°€6-8'7€) 0°0L (9°55-57) 0°0C Adaas
(9°65-6¢) 0°0¢ (L°66-5'55) 0°06 (S77-€0)0°0L (S77-€0)00L (€'€6-8'7€) 0°0L (S77-€°0) 0°0L Yeam a4
(¢'59-L9) 0°0€ (€'€6-8'7€) 0°0L (S77-€0)0°0L (9'65-6¢) 0°0¢ (8'€L-TCl) 007 (¢'59-L9) 0°0€ a161ey3a) nay
(9°9L-L91) G'SY (8'66-1'85) 606 (€17-20) L6 (¢69-601) v'9¢ (9°9L-L91) G'SY (€1y-T0) L6 ABiaus pasoe
(€zL-T'SL) L1y (6L6-971G) €°€8 (59Z-00) 00 (€zL-TsL) L'y (€zL-TsL) L1y (7'87-127) L'9L 1sa1papasN
(6'8L-1712) 0°0S (6'L6-9°1G) €°€8 (¢°L5-5'5) 0°S¢ (¢'L5-55) 0°S¢ (1'69-6'6) €°€€ (7'87-127) L'9L paJlL
eN (8766-G19) L'L6 eN eN eN (5'8€-2°0) €8 (21895) anbney

§ 8Janas-3jeIapop Ayuanas Auy 10V g e 3P anvy neileioN
qluIwISy ?1eas/way|

|1 uo gluiwidse uo syualjed z| ut ‘'sway a16uls 97 snyd sa1eds UaAaS 10j S8100S Wo3dWAS JO (S1BAI9IUI B8DUBPIUOIYGH UMM ) 32U BASId L] 31qeL



214 | Chapter 4

(1'99-7°€) 0°'S¢

(8796-67€) 0°SL

(L'25-€70) STl

(L'28-€0)SCL

(€%8-L°G1) 0°0S

(1'99-7°€) 0°SC

yinow AiQg

(L%6-1'71) 0°09 (L%6-1'71) 0°09 (2'25-00) 00 (L%6-1'71) 0°09 (2'25-0'0)0°0 (€'68-€°G) 0°0Y swajqotd asoN
(L25-€0) 6L (€'%8-1'G1) 0°0§ (Lt5-€0)6¢CL (6'9€-0'0) 0°0 (6'G2-68) §'LE (€%8-L°GL) 0°0§ Spaalqg asoN
(1'69-2°€) 0°G2 (1'59-2°€) 0°G2Z (6'9€-0°0) 0°0 (1'69-2€) 0°SG¢ (6'9€-0°0) 0°0 (8'96-6%€) 0'SL swaqoud burieay
(6'9€-0'0) 0°0 (L'25-€0) STl (6'9€-0°0) 0°0 (6'9€-0'0) 0°0 (L'e5-€0) Sl (L'66-€1%) 5’18  swedApogbumams
(z8y-€0) L'LL (009-8'2) e (z8y-€0) L'LL (9°€€-0'0) 0°0 (z8y-€0) L'LL (z'16-0'0%) 8°LL saka/aoe) buimams
(6'9€-0'0) 0°0 (1'59-2°€) 0°G¢ (6'9€-0'0) 0°0 (6'9€-0'0) 0°0 (1'69-2°€) 0°G¢ (896-67€) 0'SL saka pay
(z8y-€0) L'LL (5°26-6'62) L'99 (9°€€-0°0) 0°0 (z8y-€0) L'LL (€798-7'12) 9°SS (L'0L-S'L) €€e saks Aumg
(8'8L-L'EL) 77y (8'8L-L'EL) 77y (z87-€0) L'LL (L'0L-G1) €€€ (9°€€-0°0) 0°0 (€98-7'12) 9°6G  sahka aniisuasybi
(8'8L-1'EL) 7'y (6°26-6'62) L'99 (9°€€-0'0) 0°0 (8'8L-L'EL) 77y (009-8'2) T'CC (L'0L-S'L) €€e saka Buluing
(88L-LEL) 77y (G26-662) L'99 (9°€€-0'0) 00 (88L-LEL) 79y (0°09-8'2) 't (L'0L-5'L) €°€€ saka A1arem

(91828)
eN (Z'16-0'0%) 8°LL EN eN eN (0009-82) 't swajqoud ah3

(8°0Z-7'6)G'LL (9°€v-6'12) L'ZE (0'6-€0)9°¢C (9°L1-1'€) 06 (z'le-z'zL) S0z (L'8L-%"9S) 6'L9 swajgoudjieN
(z8r-€0) L'LL (8'8L-LEL) 77y (z87-€0) L'LL (9°€€-0'0) 0°0 (L'0L-G1) €¢€e (€98-7°12) 9'SS S501J1eH

swajqold
(9°€€-0'0) 0°0 (009-82) 222 (9°€€-0'0) 0°0 (9°€€-0'0) 0°0 (009-872) T2t (2'16-00%)8'LL Buneay spunopm
(z87-€0) L'LL (8'8L-L'EL) 7'y (9°€€-0°0) 0°0 (z87-€0) L'LL (L'0L-G1) €¢€e (€98-7°12) 9'SS 1njuted/alos ums
paoeJd
(L'0L-G1) €€€ (Z'16-0'0Y) 8°LL (z87-€0) L'LL (0°09-82) 't (8'8L-L'EL) 77y (009-8'2) Tt /ey /Rap uis
(z8y-€0) L'LL (Z'16-0'0%) 8'LL (z8y-€0) L'LL (9°€€-0'0) 0°0 (6°26-6'62) L'99 (009-82) 't uysesups

§ 919A3s-3)eI3po fy1anas Auy 10V }iq e 3)np amnyvy NeiejoN
qiuiwsy 3)eas/way|

panunuoy /1 aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 215

~

(662-58) G'L€ (€¥8-1'51) 0°0S (6'9€-0'0) 00 (6'G2-5'8) G'LE (Lzs-€0) 6L (€'%8-L'GL) 0'0S easneN
(1'59-7°€) 0°'S¢ (§'16-5%¢) G529 (L'25-€0) Gl (L'z5-€0) Sl (6'54-58) G'LE (5'GL-G'8) G'LE uonsabipuj
(€8-LG1) 0°0G (€%8-LGL) 0°0S (§'GL-58) G'LE (L'25-€0) Gl (6'9€-0'0) 00 (€'¥8-L'51) 0'0S pajeoiq bunaay
(€8-LG1) 0°0G (8'96-6€) 0'SL (L'25-€0) Gl (§'6L-58) G'LE (1'69-2°€) 0'G¢C (1'59-2°€) 0°S5¢ paybnog
(€'8-LG1) 0°0G (8'96-6"%€) 0'SL (L'25-€0) Gl (§'6L-58) G'LE (1'9-2°€) 0'G¢C (1'69-2°€) 0°S¢ ujealq 4o 3oys
(Lz5-€0) 6L (€8-1'51) 0°0S (L't5-€0)6CL (6'9€-0'0) 00 (6'62-68) §'LE (€%8-L'G1) 0°0§ 1sayd Ut uted
(1'69-2°€) 0°G¢C (G16-G%2) 529 (L'25-€0) Gl (L25-€0) Sl (§'GL-5'8) G'LE (G°GL-5'8) §'LE suoneydied
(8°€L-TTL) 0°0Y (€°€6-8€) 0°0L (9°65-57) 0°0C (9°65-52) 0°0C (T°69-279) 0°0€ ('59-L9) 0°0€ eluwosu|
(1'59-2°€) 0'G¢C (€'%8-L'GL) 0'0S (L'25-€0) STl (L'25-€0) Sl (1'69-2°€) 0'G¢C (€¥8-1'51) 0°0S pley
(€'¥8-1'51) 0°0S (8'96-6%€) 0'GL (Lzs-€0)6CL (6'G2-5'8) G'L€E (1'59-7°€) 0°S5¢ (1'59-2°€) 0°SG¢ palLIom
(5'6L-5'8) G'LE (8'96-67€) 0'SL (L'25-€0) Gl (1'69-2°€) 0°G¢C (§'GL-5'8) G'LE (1'69-2°€) 0°G¢ asua]
(1'69-2°€) 0'G¢C (8'96-6%€) 0'SL (L'25-€0) Gl (L25-€0) Gl (€%8-LGL) 0°0G (1'69-2°€) 0°G¢ a1qejl|
(1'69-2°€) 0'G¢C (€'%8-LGL) 0'0S (L'25-€0) STl (L'25-€0) Sl (1'69-2°€) 0'G¢C (€¥8-1'51) 0°0S passaidag
(21€28)
eN (L'66-5G5) 0°06 eN eN eN (G%7-€0) 0°0L swa1qoud pool
(1'69-2°€) 0'GC (G'16-G%2) §'Z9 (L'25-€0) STl (L'25-€0) STl (§'6L-5'8) §'LE (§°G/-5'8) §'LE sso) ayaddy
(L'z5-€0)GCL (§'16-5%2) 529 (6'9€-0'0) 00 (Lzs-€0)6¢L (€'¥8-1'S1) 0°0S (6°62-68) §'LE abueyd ayse|
(L'e5-€0) Sl (L'z5-€0) Gl (6'9€-0'0) 00 (Le5-€0) Gl (6'9€-0'0) 00 (L'66-€'L7)S L8 swnb buipaalg
(LT5-€0) Sl (§'GL-5'8) §'LE (6'9€-0'0) 00 (LT5-€0) STl (1'69-2°€) 0°G¢C (§'16-5%2) §'29 swajgoud yea]
yinow
(1'69-2°€) 0°G¢C (€%8-LGL) 0°0S (6'9€-0'0) 00 (1'69-2°€) 0'G¢ (1'69-2°€) 0°G¢C (€¥8-L'S1) 0'0S SSaualos/uled
§ 319Aas-3)elapop fy1anas Auy 10Y }iq e 3)inp amny NeiejoN
quiwsy a)eas/way|

panunuo) /1 aqey



216 | Chapter 4

(9'L£-50) 002

(6'9€-0°0) 0°0

(L'Z5-€0) Szl

(L'zs-€0)SCL

(9'1£-G'0) 0°0C
(6°LG-7°0) €L

(S'16-5%2) 579
(L'75-€0) Szl
(§'54-58) G'LE

eN
(Le5-€0) Sl
(LT5-€0) Sl
(L25-€0) Sl

(£'%8-L'SL) 0°0S
(1'59-2°€) 0°SZ

(L76-L71) 009

(5'16-5%2) 5°¢9

(€%8-LG1) 0°0S

(€%8-L°G1) 0°0S

(9°L£-50)0°0C
(1'06-781) L'LS

(L'66-€LY7)S°L8
(S'16-5%2) 529
(€'%8-L'S1) 0°0S

(0°00L-1"€9) 0°00L
(S°16-5'72) §'Z9
(G'16-G%2) 529
(L'25-€0) STl

(S'16-S%2) S79
(1'9-2°€) 0°SZ

(9°1£-5'0) 0'02

(69€-00) 00

(69€-00) 00

(6'9€-00) 00

(9°1£-5°0) 0°0C
(0°L7-0'0) 00

(L'25-€0) STl
(£'25-€0)S'ZL
(1'59-2°€) 0'S¢

eN
(L'25-€0) Gl
(L'25-€0) STl
(6'9€-0'0) 0°0

(L'25-€0) STl
(1'69-2°€) 0°'Sz

(¢'zs-00) 00

(6'9€-00) 00

(L'75-€0) Szl

(L'2s-€0)SCL

(2'25-00) 00
(6°LG-7°0) €71l

(£'%8-L'S1) 00§
(69€-00) 0°0
(L'25-€0)SZL

eN
(6'9€-0'0) 00
(6'9€-0'0) 00
(L'25-€0) STl

(§'G4-G'8) G'LE
(6'9€-0'0) 00

(€'98-€'5) 0°0%

(§716-5%2) G5°¢9

(§°64-68) G'LE

(§'GL-9'8) G'LE

(¢'zs-00) 00
(9°18-6'6) 6Ty

(1'59-2°€) 0°SZ
(€¥8-1'G1) 0°0S
(L'25-€0) Sl

eN

(€%8-1'G1) 0°0§

(€%8-LGL) 0°0G
(6'9€-0'0) 00

(L'25-€0) 52l
(6°9€-0°0) 0°0

(€'98-€'5) 0°0%

(§'GL-G'8) G'LE

(€%8-L°G1) 0°0S

(€%8-L°G1) 0°0S

(5'66-7'87) 0°08
(9°18-6'6) 6Ty

(L'zs-€0) STl
(§'6L-G'8)G'L¢E
(€'%8-L'S1) 0°0S

(6'9€-0'0) 0°0
(662-68) §'LE
(§°GL-5'8) §'LE
(L'66-€'1%)SL8

(§'GL-58) G'LE
(8°96-6'%€) 0°SL

ured yoeg

ured
Buppem aygnoap

Kyaa1xap
J9buly swayqold

193}/spuey
ssauqunu/bunbur|

S30}
/slabuly ploa/aed

SSauUYeam 31Isn|y

sjulol/sajpsnw
suled/sayoy

sdwesd ajasn|y
uoljeuln yuanbaiy

(21e25)
uied/sdwesd
jutol/a1asny

ERIVEN b=
uonednsqg
PajWOA

sdweud
Juiedeulwopqy

eaoylielqg

§ 919A3s-3)eI3po

fy1anas Auy

oy

uqeaynp

amnyv

nejejoN

quuiwpsy

ajeas/way|

panunuoy /1 aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 217

~

a)qeandde jou BN :SUOIIEIASIGQY ",10] /, PUB }I] B 8}IN[), SOPN)IUI 919ASS-9}BISPOIN S || 1B 9)QB]IBAB JOU S #7] 1Y 4

(¢'09-00) 00
(9°08-9°0) 0°'S¢

(69€-0'0) 00
(1'59-2°€) 0°'S¢
(§'G4-5'8) G'LE

eN
(69€-00) 00
(2'25-00) 00
(z'25-00) 0°0

(L'Z5-€0) Szl

(L'zs-€0)SCL

(9°08-9°0) 0°'S¢
(7°66-7°61)0°GL

(1'S9-2'€) 0°'ST
(S'16-S%2) S79
(8'96-6'%€) 0°GL

(8'96-6'%€) 0°GL
(69€-0°0) 0°0
(z'25-00) 00
(9°1£-50) 002

(5°64-68) G'LE

(§'GL-G'8) §'LE

(¢'09-00) 00
(¢°09-00) 00

(69€-00) 00
(69€-00) 00
(69€-00) 00
eN
(69€-00) 00
(2'25-00) 00
(2'25-00) 00

(£'25-€0) Szl

(£725-€70) STl

(¢'09-00) 0°0
(9°08-9°0) 0°'S¢

(6'9€-00) 00
(1'59-7°€) 0°'S¢
(§'G4-G'8) G'LE

eN
(69€-00) 00
(2'25-00) 00
(z'25-00) 00
(6°9€-0'0) 0°0

(6'9€-0°0) 0°0

(9°08-9°0) 0°'S¢
(¢'€6-879) 0°0S

(1'S9-2°€) 0°'SC
(§'54-58) G'LE
(§'GL-5'8) G'LE

eN
(69€-0°0) 0°0
(2'2S-00) 00
(9°1£-50) 00

(1'99-T°€) 0°'S¢

(1'99-7°€) 0°S¢

(7°66-7'61)0°SL
(9°08-9°0) 0°5¢

(8°96-6"%€) 0°SL
(§'GL-58)G'LE
(1'59-2°€) 0S¢

(1'59-2°€) 0°'S¢

(0°00L-1'€9) 0001
(0°00L-8°L¥) 0001
(5'66-7'82) 0'08
(§'16-G'%2) G529

(§716-5%¢) GC9

euibena LuQg
uo13d3J3 NI

Xas
Jayje/burinp uied

x3s ainseald ssa7
X3S }S843)Ul SS9

(21825)
swajqouid Ayenxas

syseauqy/salddiu
pabuejua/alosg

suo13234Ul 1ay}Q
suoidaul Akemury
saysn)} J0H

p103/1e3y
Buiyela)oy swayqoud

INELVEEERNE]

(1'69-7°€) 0°'S¢ (§'64-68) G'LE (L'z5-€0) STl (L'zs-€0) 52l (L'zs-€0)SCL (§716-5%¢) GC9 buneams
(L'z5-€0) 5S¢l (€%8-LG1) 0°0S (L°z5-€0) STl (69€-00) 00 (5°64-68) G'LE (€%8-L°G1) 0°0S SNIY3/J8Aa4
(S16-Sv¢) 529 (8796-6'%€) 0°SL (L°28-€0)SCL (€v8-L°G1) 0°0S (L°2s-€0) STl (1'69-2°€) 0S¢ uled

§ aJanas-ajesapop Ky1anas Auy 10V Jqeay)np amny neieloN
quuwisy ajeas/way|

panunuo) /1 aqey



218 | Chapter 4

(0'19-09) €'L2
(8'15-€2) T8l

(L'L6-7°87)8°L8
(¢ 69-601) 7'9€

(C69-601) 79¢

(€'€8-7'€C) §'%S
(€'€8-7'€C) §°vS

(8796-67€) 0°SL
(€°€8-7'€C) §°vS

(0'76-0'6€) L'TL

(5'8¢-00) 00
(5'82-00) 00

EN
(€17-270) L6

(€17-20) L6

(0'19-09) €'L2
(8'16-€2) '8l

eN
(0'19-09) €'L2

(0°19-09) €'£2

(0°19-09) €LC
(T69-601) 7'9¢

eN
(8'15-€7) 78l

(C69-601) 79¢

(9°9L-L91) §°GY
(9°9L-L91) G'SY

(8'16-€7) T8l
(9°9L-L91) §°SY

(0°19-09) €'L2

payay ums
abueyd 1n0yod uyg

(91e35)
swajqold uyg

Ajisea pasinig

JAFLE) B
Buppuiyy a1gnouy.

Hunesyuasuod

(¢69-601) 7'9¢ (1°68-80€) 9°€9 (8715-€7) '8l (8'15-€7) '8l (0°19-09) €LC (C69-601) 79¢ Annauig
Bultaquawsal
(¢69-601) 7'9¢ (0%76-06€) L'TL (€17-20) L6 (0°19-09) €LC (¢69-601) 7'9¢ (0°19-09) €'LC Annoig
(21828)
(L'L6-T'8Y)8'L8 (8'96-6'7€) 0°GL eN eN eN (8'LS-€27) T8l swajqoud aanubog
(5'82-00)0°0 (C69-601) 79¢ (5'82-00) 00 (5'82-00)0°0 (¢69-601) 7'9¢ (1°68-80€) 9°€9 ssaulzzig
(€L7-T0) L6 (0°19-09) €°L¢ (582-00) 00 (€17-20) L6 (8'L5-€7) z'8L (076-06€) L'CL SaydepesH
(8'€5-0°G) L'€C (0°56-2°9%) 6'9L (09€-20) L'L (7'G7-6°1) 'Sl (8'08-1'G¢) 8'€S (8'€5-0°S) L'€C Adaas
(7'89-6'€l) '8¢ (8'08-1'G¢) 8'€S (0°9€-20) L'L (7719-16) 8°0€ (7'57-6°1) 7'GL (67L-T61) T9Y MEENIRIEE
(185-%'8) 9°8¢ (€56-T°6%7)98L (¢€z-00)00 (1°85-%'8) 9°8¢ (0°£L-0°€2) 0°0S (8°05-L%) 7Lt a161ey3a) nad
(€28-6'87) L'LS (8766-1799) 6'C6 (8°Z7-8L) €L (LLL-LL1) 62y (6%79-8CL) L'SE (6°€€-20) L'L ABiaua pasoe
(1'85-7'8) 9'8¢ (0°00L-8'9) 0°001L (¢€z-00)00 (1'85-v'8) 9'8¢ (9°L6-6LY) 7' LL (z€z-00)00 1s34 papasN
(L'LL-LL1) 6Ty (8'66-1799) 6°C6 (8°05-L7) 'L (8'05-LY)v'Le (0°£L-0°€2) 0°0S (6'€€-2°0) L'L paill
eN (0°00L-89£) 0°00L eN eN eN (zez-00)00 (91805) anbie

§ 9JaAas-3)eI3pOy Ayianas Auy 10V g e 3)nP ammv neileloN
qiunnsog 9)1eIs/way|

L1 uo qiuiznsoq uo syuaned | ul ‘'sway 916uls 97 snd s81e2S USASS 10} S8102S WOIdWAS JO (S]BAISIUI 9IUSPIUDIYGE YIIM 0) 9DUS)RASId 81 31qeL



Development, validation and pilot-testing of a new PROM for monitoring TKI-related toxicity in CML | 219

~

(8'15-€7) ¢'8l (€°€8-7€2) G¥S (582-00) 00 (8'15-€C) '8l (¢69-601) 79¢ (9°9L-L91) G'SY yinow Aig
(L%6-L%71) 009 (L%6-L71) 009 (9°1£-5°0) 0°0¢ (€'68-€°S) 0°0% (¢'z5-00)00 (€'58-€°G) 0°0% swajqo.id asoN
(€L7-T0) L6 (8'LS-€2) T8l (582-00) 00 (€L7-T0) L6 (€L7-T0) L6 (L'L6-T°87)8'L8 Spa31q asoN
(9°65-6¢) 0°0¢ (8°€L-zClL) 007 (S77-€0)0°0L (S%7-€0)00L (9°55-67) 0°0¢ (8°£8-2°97) 0°09 swajqo.d burieay
(C69-601) 79¢ (€°€8-7€2) G S (582-00) 00 (¢69-601) 79¢ (8'L5-€7) z'8L (9°9L-L91) G'SY sysed Apoq Bumams
(€L7-T0) L6 (¢69-601) v9¢ (5'82-00) 00 (€L7-T0) L6 (0'19-09) €LC (1'68-80€) 9°€9 saka/aoe) Bumams
(5'82-00)0°0 (0'19-09) €°LC (5'82-0°0) 00 (5'82-0°0)0°0 (0°'19-09) €'L¢ (076-0°6€) L'TL saka pay
(€17-T0) L6 (€°€8-7€7) G S (€17-20) L6 (5'82-00)0°0 (9°9L-L791) G5 (9°9L-1791) G'S¥ saka Auumg
(8'15-€7) z'8L (9°9L-L91) G'SY (€17-20) L6 (€17-T0) L6 (0°19-09) €L¢ (€°€8-7€7) §¥S saka annsuas 1ybI
(8'15-€7) '8l (1'68-80€) 9°€9 (582-00) 00 (8'15-€7) '8l (9°9L-L91) G'SY (C69-601) 7'9¢ saka buluing
(8'L5-€7) C'8l (€'€8-7€7) G¥S (5'82-00) 00 (8'15-€C) '8l (¢69-601) v9¢ (9°9L-L91) GGy saka Kiarem
(a1828)
(8'66-L85) 6°06 (8'96-6'7€) 0°GL eN eN eN (€L7-T0) L6 swajqoud aA3
(8°0Z-7'G)G'LL (9°ev-6'17) L'CE (0°6-€0)9°C (9°L1-L°€) 06 (¢le-zezlL)soe (1'8L-779G) 6'L9 swajqoutdjieN
(8'15-€7) '8l (0%76-06€) L'CL (€17-20) L6 (€17-T0) L6 (€°€8-7€7) §S (0°19-09) €°L¢ Sso)JieH
swa)qouid
(€L7-T0) L6 (C69-601) 79¢ (€17-20) L6 (5'82-00)0°0 (0°19-09) €L¢ (1°68-80€) 9°€9 buneay spunom
(8'15-€7) z'8L (9°9L-£91) G'SY (582-00) 00 (8'15-€7) z8l (0°19-09) €L¢ (€°€8-7€7) §¥S Injuted/alos uiys
payoeld
(€°€8-7'€C) 58 (L'L6-T'8Y)8°L8 (582-00) 00 (€°€8-7'€C) §7S (0°19-09) €L¢ (8'L5-€2) T8l /Ay /Rip uis
(€L7-T0) L6 (9°9L-L91) G'SY (€17-20) L6 (5'82-00) 00 (¢69-601) 79¢ (€°€8-7€C) §¥S ysesums
§ 9JaAas-3)eI3pO Ayuanas Auy 10V g e 3)np amnvy neieioN
qiunnsog ?1eas/way|

panunuo) g1 aiqey



220 | Chapter 4

(9°65-67) 00 (2'59-19) 0°0€ (§v-€0)0°0L (§vv-€0)00L (§%-€0)0°0L (€°€6-8€) 0°0L easneN
(Z°69-6'01) 7'9¢€ (€'€8-7'€7) 57§ (0°19-09) €12 (€L7-20) L6 (8'15-€7) '8l (9°9L-L91) §'SY uonsabipul
(9°9L-1'91) §'SY (1°68-8°0€) 9°€9 (8'15-€2) 78l (0°19-09) €12 (8'15-€7) '8l (269-60L) 7'9€ pajeoiq bunaay
(0°19-0'9) €12 (€'€8-7'€2) 57§ (5'82-0'0) 00 (019-0'9) €12 (0'19-0'9) €12 (9°9L-L91) §'SY paybno)
(0°19-09) €12 (€'€8-7'€2) 57§ (€'1Y-20) L6 (8°15-€7) '8l (0°19-09) €12 (9°9L-L91) 5’5y Ujeaiq o 1oys
(€L7-20) L6 (Z'69-6'01) 7'9¢€ (6'82-0'0) 0°0 (€LY-20) L6 (0°19-09) €12 (L'68-80€) 9°€9 1s8Yd Ul uted
(€L7-20) L6 (9°9L-1'91) §'GY (€17-20) L6 (5'82-0°0) 0°0 (Z'69-6701) 7'9¢ (€'€8-¥'€2) §'7S suoneydied
(Z'15-5°5) 0°S2 (€2L-TSL) L'LY (§'9z-0'0) 00 (Z'15-59) 0°S¢ (787-17) L'9L (8'%8-1'17) €'8S eluwosu|
(z8y-€0) L'LL (Z'16-0'0%) 8°LL (9°€€-0'0) 0°0 (z8y-€0) L'LL (5°26-6'62) L'99 (009-82) 't pley
('§9-19) 0°0€ (8°28-7'92) 0°09 (8°0£-0°0) 0°0 (2'§9-19) 0°0€ (2'69-19) 0°0€ (8'€L-TTL) 0'0Y palLIOM
(2'69-19) 0°0€ (8°€L-7°ZL) 0°0Y (8°0£-0°0) 0°0 (2'§9-19) 0°0€ (§7-€0) 0°0L (8°18-292) 0°09 asua]
(8'15-€'27) 78l (€'€8-7'€2) 5§ (5'82-0'0) 00 (8'15-€7) T8l (2°69-6'01) 7'9€ (9°9L-L91) §'S¥ SJ[CCHANY
(€LY-20) L6 (€'€8-7'€2) 57§ (5'82-0'0) 00 (€LY-20) L6 (9°9L-1'91) §'Sy (9°9L-L91) 55y passaidag
(91828)
(6'%6-8'2Y) 0'SL (8'96-6Y€) 0'SL eN eN eN (2'15-5'S) 0°S swajqoid pooly
(€1y-20) L'6 (2'69-60L) 7'9¢ (€LY-20) L6 (5'82-00) 0°0 (0'19-0'9) €°L¢ (1'68-8'0€) 9°€9 ss0] ayjaddy
(8°15-€7) 8L (Z'69-6'01) 7'9¢€ (€'17-70) L'6 (€LY-20) L6 (8'15-€7) 8l (L'68-80€) 9°€9 abueyd ayse]
(§7-€0) 0°0L (2'59-19) 0°0€ (§7-€'0) 0°0L (8°0€-0°0) 0°0 (9°65-62) 0°02 (€'€6-87€) 0°0L swnb buipaalg
(2'59-19) 0°0€ (2'59-19) 0°0€ (8°0€-0'0) 00 ('59-19) 0°0€ (8°0€-0'0) 00 (€°€6-87€) 0°0L swajgqoud yea]
yinow
(E'Ly-20) L6 (0'19-0'9) €12 (€'Ly-20) L6 (582-0'0) 00 (8'15-€'2) 78l (0'%6-0'6€) L'ZL SSaualos/uled
§ 919A3s-3)eI3po fy1anas Auy 10V }iq e 3)np amnyvy NeiejoN
qlunnsog 91eIs/way|

panunuo) g1 ajqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 221

~

(9'L£-50) 0°02

(£°€8-7'€7) §'vS

(8'0£-0°0) 0°0

(S%%7-€0)00L

(€£'58-€'G) 0°0%
(0'19-09) €'LC

(£°€6-8'%€) 0°0L
(¢69-6701) %7°9¢
(9°95-52) 0°0¢

eN

(€€6-87€) 0°0L
(§wy-€'0) 00L
(€17-20) L'6

(€'68-€'5) 0°0%

(0'76-0'6€) L'CTL

(2'59-1L°9) 0°0€

(€18-£'81) 0°0S

(€'58-€°G) 0°0Y
(1'68-8°0€) 9°€9

(£°€6-8'%€) 0°0L
(076-0'6€) L'TL
(£°€6-8'%€) 0°0L

(L'L6-T'87)8'L8
(0°00L-2°69) 0°00L
(8'€L-Z'CL) 0'0
(0°19-09) €12

(¢'z5-00) 00

(0°19-09) €42

(8'0£-0°0) 0°0

(S7%7-€0) 001

(€'68-€'S) 0°0%
(E'17-20) L6

(8°€L-7°ZL) 00V
(0°19-09) £'£2
(8'0€-00) 00

eN
(8'€L-T'zL) 00y
(S77-€°0) 0°01
(5'82-00) 00

(9'L£-5°0) 0°02

(0'19-09) €'L2

(8'0£-0°0) 0°0

(8'0€-0°0) 0°0

(2'25-00) 00
(8'15-€2) T8l

(2'59-19) 0°0€
(€'17-20) L6
(9°95-52) 0°0¢Z

eN
(2'59-29) 0°0€
(8°0€-00) 00
(€1y-70) L6

(9'L£-5°0) 0°0C

(8'LS-€7) 7’8l

(2'59-12°9) 0°0€

(8'€L-T'ZL) 0°0Y

(2'25-00) 00
(z69-601) ¥7'9¢

(8'0£-0°0) 0°0
(T 69-601) 7'9¢
(€°18-£'81) 0°0S

eN
(2°59-279) 0°0€
(2'59-19) 0°0€
(8'15-€7) '8l

(L'76-L71) 009

(0°19-09) €°LC

(£°€6-8'%€) 0°0L

(€718-2'81) 00§

(L'%6-171) 009
(T69-601) 7°9¢

(2'S9-1L°9) 0°0€
(0°19-09) €T
(2'S9-L79) 0°0€

(8'15-€2) 7’8l
(8°0€-0°0) 0°0
(8°£8-7°92) 0°09
(0'76-0'6€) L'ZL

ured yoeg

uled
Bunyiem aygnou|

Ay1axap
19buly swajqold

1934/spuey
ssauquwnu/bunbur|

S20}
/slabuly p1oa/aled

SSaUYeaMm 312sn|y

sjulof/sajpsnw
suled/sayoy

sdweltd a1asnpy
uoljeurdn yuanbaui4

(21828)
ured/sdweud
wtol/a1snpy

?aJuaniel
uonednsgo
PaYIWOA

sdweud

(€718-£81) 0°0S (€718-£81) 0°0S (¢°59-£9) 0°0€ (9°65-6¢) 0°0¢ (8'0€-0°0)0°0 (€718-£81) 00§ /uted jeujwopqy
(C°69-6°01) 79¢ (9°9£-2791) G'S¥ (8°16-€2) 7’8l (8°16-€¢7) 7’8l (€Ly-20) L6 (€°€8-7'€7) G7§ eaoyllelg

§ aJanas-ajesapop Ky1anas Auy 10V Jqeay)np amny neieloN
qunnsog ajeas/way|

panunuo) g1 aiqey



222 | Chapter 4

a)qedidde jou :eN :SUOIBIABIGQY ",}0] Y, PUB )] B 3)IN[, SOPN|IUI 919A3S-3}BIBPOIN & "| | 1B 31qB)IBAB JOUSE ] 1Y 4

(1'59-2°€) 0°'S¢
(£'86-€°1) 0°0S

(S%%7-€0)00L
(9°95-52) 0°0Z
(€718-£'81) 0°0S

(S'16-S%2) S79
(L'86-€°1) 0°0S

(2'59-12°9) 0°0€
(8°£8-2°92) 0°09
(£°€6-8'7€) 0°0L

(69€-00) 00
(z%8-00) 00

(8'0£-0°0) 0°0
(S'7v-€0) 0°0L
(9°55-57) 0°0C

(1'59-7°€) 0°'S¢
(£'86-€'1) 0°0S

(S%%7-€0)00L
(S7v-€0) 0°0L
(2'59-279) 0°0€

(§'G4-5'8) G'LE
(z%8-00) 00

(9'55-52) 0°0¢
(8'€L-z°zZL) 0°0Y
(9°95-5'2) 0°0¢

(§'GL-58)G'LE
(L'86-€°1) 0°0S

(£°€6-8'%€) 0°0L
(8°€L-7°ZL) 0°0Y
(2'S9-L79) 0°0€

euiben AiQg
uondaJs NNdIIa

Xas
13)48/6UlINp UlRY

xas ainseald ssa7
X3S }58433Ul SS9

(21825)

eN (€°€6-87€) 0°0L eN eN eN (¢°59-L9) 0°0€ swajqold Aynenxas
syseauqy/sayddiu
(5'82-00)0°0 (5'82-00)0°0 (5'82-00) 00 (5'82-00)00 (5'82-00)0°0 (0°00L-5°LL) 0°00L pabiejua/alos
(9°LL-G0) 0°0C (9°L£-50)0°0C (¢'z5-00) 00 (9°'L£-G0) 0°0¢ (¢'z5-00)00 (5°66-7'87) 0°08 suoid|julIsyio
(¢z5-00)00 (z'zZ5-00)00 (¢'25-00)00 (¢'z5-00)00 (z'z5-00)00 (0°00L-8°L¥) 0°00L suonoayul kemury
(S77-€0)0°0L (8'€L-zCL) 007 (8°0€-0°0) 00 (S77-€0)0°0L (¢'59-L9)0°0€ (8'£8-2°97) 0°09 Saysnyj 104
p103/3eay
(9'55-G¢) 0°0¢ (8'£8-2°92) 0°09 (8°0€-0°0) 00 (9'65-6¢) 0°0¢ (8'€L-zClL) 007 (8'€L-zClL)00Y Buiyesa)oy swayqoid
KjaA1ssadxa
(0°19-09) €L¢ (C69-601) 79¢ (582-00) 00 (0°19-09) €L¢ (€L7-T0) L6 (1°68-80€) 9°€9 buneams
(€L7-T0) L6 (0'19-09) €'LC (582-00) 00 (€L7-T0) L6 (8'LS-€27) z'8lL (076-0°6€) L'CL SNIY3/43na4
(€L7-T0) L6 (9°9L-1791) G°'S¥ (5°82-0°0) 00 (€L7-T0) L6 (C69-601) 7'9¢ (€°€8-7'€C) %S ured
§ aJanas-ajelapop Ayianas Auy oy }q e aynp amny neiejoN
qiunnsog 9)1eIs/way|

panunuo) g1 ajqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 223

~

(9°67-7°€C) L'SE (L'28-8LS) 7'LL (€CL-70)9°€ (0'97-€02) L'Cg (9°67-7°€C) L'SE (Czr-€L1) 98¢ paya uMs
(0'ege-v'0l) 0°0¢ (6'55-2'87) 8'LY (59-00) 00 (0'€e-v0l) 0°0¢ (0'5e-8°LL) 8'Le (€LL-LY) T'8S abueyd unojod us
(21825)
eN (9°€6-8°€L) L'S8 eN eN eN (C92-79) €Y1 swajgoud uns
(0°LL-6'1) 0L (7'e7-7'81) 8'6¢ (7°6-00) 8L (97L-11) €S (8'5e-L¢Cl)8CC (9°18-995) ¢ 0L Aiisea pasinig
RJea)d
(7'1€-66) 061 (S7L-78Y) L'C9 (6'LL-v'0)7'E (7'L2-€1) G'SL (8'95-z°0¢€) L'EY (9°15-5°6¢2) 6°L€ Buiuiyy agnou
Hunesnuaiuod
(7'€7-7'81) 8'6¢ (9°£9-L°0%) 795 (0°LL-6'1) 0L (8'Ge-L¢Cl)8CC (8'Le-LY1) 9%¢ (€°65-7¢€) 95y Annouyia
Buliaquawal
(CLe-6€l) L'we (5°08-5°G5) 069 (77L-11) TS (7'1€-6'6) 061 (5'85-L°LE) 8'7Y (G77-G61)0°LE Annoyya
(91e25)
eN (SL8-L%9) 9°LL eN eN eN (e5€-G'zl) v’z swalqold aaniubog
(L9L-61) 69 (6'67-07¢) T 9€ (¢6-00)L'L (77L-11) TS (L'z7-181) €6C (0°9£-1°05) 8°'€9 ssaulzzig
(0°62-7'8) 691 (5'29-6'G€) T'6Y (LyL-11) LS (6'22-67) 6'LL (9°5%7-9°02) ¢'Ce (1'%79-5°L€) B80S SayoepeaH
(7°67-T°%2) L'9€ (188-£99) L'8L (C0Z-L€) 86 (L6€-8°G1) 7'9¢ (6'55-0°0€) 9°¢¥ (Leg-6'L1) €le Adaas
(9°27-G81) G'6¢ (5718-7LS) S 0L (¢vz-89) L'EL (1'82-28) 791 (€%5-9'87)0°'LY (9°27-5°81) G'6¢ Yeam a4
(€77-661) L (7°68-7°89) €08 (¢vz-8'9) L'EL (0'0€-76) 0°8L (€29-19¢) T 6Y (8'L€-9°01) L'61L a161ey3a) nay
(0°99-L1Y) L'€S (5'16-GCL)9°€8 (9°ze-6LL) 6°0C (7'67-8°'L¢) 8'C€ (€'z7-€61) 6'6C (§'Lz-8) 791l ABiaus pasoe
(L79S-v7¢C€) €9 (8°06-0CL) 6'C8 (Lyg-1L) €yl (Lzv-9'61) 0°0€ (0°15-2°LT) 9°8¢€ (0'8Z-7°6) L'LL 1sa1papasN
(SLL-9°L7) 009 (6%76-18L) 988 (6ze-szL) vLe (0°1S§-7°L2) 98¢ (9°07-7'81) 98¢ (€LE-19) 7'LL paiil
eN (8'96-€¢8) 7'L6 eN eN eN (L'L1-T€)98 (21895) anbney

§ 8Janas-3jeIapop Ayuanas Auy 10V g e 3P anvy neileioN

qiuneseq

31easjway|

|1 uo qgluizesep uo syuaned g/ ul ‘'sway a16uls 9/ sn1d sa1eds UBASS 10} S8103S WOdWAS JO (S|BAISIUI 9IUBPIUDIYG4 YIIM 0f) 8dUB)EAId 61 31qeL



224 | Chapter 4

(L'%2-79) Sl
(L'67-18) 0°GC
(7°9-00) 00
(€zL-70)9¢€
(6'72-7'5) 0°€EL
(6'0e-1'6) 8L
(LzL-s0)L'e
(7'1€-€6) 68l
(9°L7-591) 8°LT
(€Z7-8'91) €8¢
(9°Le-G€L) L'we

eN
(8'0Z-7'G)G'LL
(7'8€-7'71) 0°SC

(€61-67) 88
(£'82-9°L) L'9L

(€'07-8'SL) 89
(0°6€-L71) §°SC

(2°€5-5'97) €£'6€
(8'2L-7'12) 0°0§
(9°61-0€) 6
(7°ze-z0L) 96l
(8'95-7°62) 9°2v
(9°87-722) SvE

(€62-6'L) L'9L
(L'69-¥"1%) 9'5G
(7°19-9°6€) L'€S
(L'99-9°8€) 8'ZS
(L'€5-6'67) 6'8€
(606-1'69) 818
(9°€v-6'12) L'ZE
(0°£9-L"6€) 9°€S

(8'5€-L21) 82T
(0°29-L%€) T'8Y

(6'LL-0°'SY) 6°8S
(8°LL-7"1G) 5G9

(€'07-8'G1) 8'9¢
(L'67-18) 0°SGC
(9°6L-0€) 68
(€82-9°L) L'9L

(9°€v-0'81) 9°62
(8'82-8'L) 791
(6'v2-7'5) 0°€lL

(€'1S-€v2) 0'LE

(L'6€-0°GL) 6'S5C

(€'8€-8'€L) 5T
(L'Lz-9'9) 8yl

eN
(zle-TzL) S0t
(CTy-€11)9'8C

(8'SZ-€9) 0¥l
(0'9v-€°02) L'z€

(0'9v-€°02) L'z€
(1'7S-0°£2) 0°0%

(S'€L-89%) £°09
(82L-T°LT) 00§
(0°L6-%°08) L

(8°68-9°19) 7'08
(8'0L-T'€W) 7'LS
(8°LL-7'1G) §°G9
(L'z6-L0L) €'€8
(9°8G-6°0€) 7'y
(7°'09-9°2€) €'9%
(7'19-€€€) T'LY
(L'7L-6'9%) L'L9

(6'0€-16) Z'8L
(L'8L-779S) 6°L9
(€°09-0°€E) 7°9¥

(€18-T%9)TLL
(£°59-0'8€) 8°LS

(0°SS-1'82) L'LY
(9'87-7'22) S'vE

yinow AiQg
swajqold asoN
Spaa)q asoN
swajqo.d burieay
syied Apoq buamg
saka/aoey) buams
saka pay

saka Auumg

saka annysuas jybi
saka Buluing

saka Aia1ep\

(91e35)
swa)qoid a3

swajqoud jieN
Ss0) JieH

swajqold
Buneay spunop

Jnjuled/alos uyg

paxoeld
/Axey/Aap us

ysesupis

§ 919A3s-3)eI3po

fy1anas Auy

amnyv

nejejoN

(67L-1"1) 7'S (€L1-02) L'L
(8'9L-0'0) 00 (L'67-18) 0°GC
(7°9-0'0)0°0 (7°9-00)0°0
(7°9-0'0)0°0 (€zL-v0)9¢€
(6'6-0'0) 6L (9zz-zy) L'LL
(9°21-02) €L (Tzz-L'y) 60l
(9°9-00)0°0 (LzL-50) L€
(66-00) 6L (€6z-6L) L'9L
(€0Z-1€) €6 (7'1E-€6) G'8L
(L'0L-00) 6'L (€07-€61) 792
(7'S1-7°1) 9°S (7'1e-€6) 68l
eN eN
(06-€0)9'¢C (9°LL-L€) 06
(9°6-00)8'L (7'9€-0€L) '€
(7°6-00) 8L (0LL-6'1)0'L
(9°6-00)8'L (T9z-79) €yl
(€TL-70)9¢€ (7'9€-0€L) '€
(9°£1-02) €L (60E-16) 7'8L
0y Mg e aunp
quuneseq

ajeas/way|

panunuo) 1 aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 225

~

(L'9g-75)Scl (0'9%-€°07) L'ze (€CL-70) 9 (9°6L-0€) 6'8 (7'ze-zol) 96l (L°6L-0%5) 6°L9 easneN
(8'82-8°L) 7791 (7°0G-8°€7) 7'9¢ (L'SL-171) S (zzz-1'y) 60l (0€e-7°01) 0°0¢ (C°91-9°6%7) 9°€9 uofysabipul
(7'8€-771) 0°S¢C (1'5£-58%) GC9 (67L-11) % (7'ze-zol) 96l (S715-6'72) G'LE (5'15-6'7¢C) §°LE pajeoiq bunaay
(9°61-0€) 68 (€°0v-8'G1)89¢ (€CL-70)9 (67L-11)¥'S (7°0€-6'8) 6'LL (Tv8-L765) TEL paybno)
(6'12-0%) L0L (L°€9-€9€) 0°0S (9°6-00)8°L (9°61-0°€) 68 (2°€9-5792) €6€ (L°€9-€9€) 0°0S yieauq jo Joys
(9°6-00) 8L (7°ze-T°01) 961 (779-0°0) 00 (9°6-00) 8L (7°0€-6'8) 6LL (8°68-9°L9) 708 1sayd uiuted
(7'ze-zol) 96l (€°09-0°€€) 797 (€CL-70)9°€ (€82-9L) L9L (€'07-8'G1) 8'9¢ (0°£9-L76€) 9°€S suoneydied
(9°9€-9°€l) L'EC (8°89-7°CY) 6'SS (8°02-8°€) ¢°0L (0°G2-09) 9°€lL (9°6v-9°07) C'CE (9°£G-T°L€E) L7y eluwosuj
(Svz-€6) LTl (0'ge-8°L1)8°Le (SCL-%70) 9°€ (0°02-0€) L6 (00z-0€) L (2'88-0'G9) ¢'8L prelyy
(7°0€-6'8) 6'LL (L789-S°Ly) ¥'SS (67L-1"1) 7S (L'vzZ-78) STl (S1G-6'72) G'LE (5'85-€°LE) 977 paliiom
(Svz-€8) LTl (9°79-1°LE) 6°0S (SCL-70) 9°€ (0°0Z-0€) L6 (€7¢5-7'57) T8¢ (629-7°G€E) L'67 asua]
(6°0€-1°6) T8L (9°79-1°LE) 6°0S (L6-00) 8L (8°82-8°L) 7791 (L9y-L70T) L'CE (629-7'G€E) L'6Y o1qejld|
(0°Ge-8°LL) 8'LE (¢19-L7€€) €LY (L°GL-171)§'S (8°82-8°L) 791 (0°6€-LY1) G'SC (€99-8'8€) LTS passaidag
(21825)
eN (8°C6-0°€L) L8 EN eN EN (0°Lz-T'L) €S swa)qo.id pooly
(€°L1-07) (7'8€-7'v1) 0S¢ (7°9-0°0) (€L1-02) L'L (7°0€-68) 6°LL (9°58-9°19) 0°GL ss0y ay3addy
(9°£1-0'2) (0’ee-70l1)0°0C (L76-0°0) (LI'GL-1"1) §°S (Swz-€9) LTl (9°68-0°L9) 0°08 abueyd ayse|
(€CL-70) 9 (C9z-79) €7l (7°9-00) 0 (€°CL-7'0) 9°€ (6'12-0%) L'0L (9°€6-87€L) L'S8 swnb Buipaaig
(L'GL-1"1) (0°ge-7'01)00¢ (5°9-0°0) (LI'GL-1"1) 'S (L°92-59) Gl (9°68-0'£9) 008 swa)qo.d yiea]
yinow
(€°CL-7'0)9°€ (779€-0°€l) T€C (9°6-00)8°L (9°6-00)8°L (7°ze-z0l) 961 (0°£8-9°€9)89L Ssaualos/uled
§ aJanas-ajesapop Ky1anas Auy 10V Jqeay)np amny neieloN

qiuneseq

31easjway|

panunuo) 1 aqer



226 | Chapter 4

(L'6%-18) 0°'SC

(L'92-59)S¥L

(€0z-1€) €6

(L9%-L02) L'CE

(589-1°€2) 0°'SY
(Syz-€6) LTl

(1'%S-0°£2) 0°0%
(€62-6L) L9L
(9'87-2°22) S'v¢

(1'88-L75%) 0°0L

(L'9v-L0T) L'zE

(9°Le-G°€L) L'we

(ELL-LYY) T'8S

(6'9L-SLE) 0°SS
(L'vS-0°L2) 0°'0%

(8°98-0°€9) 7'9L
(L'59-8°LE) 6°LS
(0°€L-6'S7) 0°09

(8791-00) 00

(SCL-7'0)9°€

(6'6-0°0) 6L

(£792-59) 57l

(L°€v-175) 0°0C
(SCL-70)9°€

(Swz-€9) LTl
(66-00) 6L
(S%z-€9) LTl

(L'6%-18) 0°'ST

(zzz-17) 601

(6°LL-12) 7L

(6'0e-16) T8l

(L°6%-18) 0°S¢
(0°0Z-0°€) L6

(0'17-191) €42
(1'£2-99) 8L
(0°S€-8LL) 8'LT

(5'89-1°€7) 0°GY

(6'0€-16) 81

(L'L2-99)8'71L

(0°6€-L7171) §'S¢C

(L'Le-z'1)oolL
(0'LY-191)€LC

(7°05-8°€2) 7'9¢
(7'67-122) T'SE
(0°6€-L71) §°SC

(€75-6'L1) 0°0€

(€°6L-€€9) €L9

(5798-779) 6'SL

(6'55-.'87) 8'LY

(5'89-1°€2) 0°SY
(0°€L-6'GY) 0°09

(0°Le-T°€l) 9°€T
(T79-£vE) L'y
(L'%S-0°L2) 0°0Y

ured yoeg

ured
Buppem aygnoap

Kyaa1xap
J9buly swayqold

193}/spuey
ssauqunu/bunbur|

S30}
/slabuly ploa/aed

SSauUYeam 31Isn|y

sjulol/sajpsnw
suled/sayoy

sdwesd ajasn|y
uoljeuln yuanbaiy

(21e25)
uied/sdwesd

eN (606-1°69)8°L8 eN eN eN (6°0€-1'6) T'8L yutof/ansniy
(9°8v-2°¢2) G7E (0°€L-6'G%) 0°09 (0°02-0€) L6 (0°6€-L'71) 'S¢ (0°6€-L'71) G'SC (1'75-0°L2) 007 adusnield
(€82-9L) 191 (879G-L767) 6'CY (9°61-0€) 68 (€L1-02) L'L (€0v-8°G1)8'9¢ (€0L-T€y) L'LS uonednsqo
(9°6-00)8°L (€L1-00) L'L (7°9-0°0) 00 (9°6-00)8°L (67L-L1)¥'S (0°86-1'78) 6'C6 pajiwoA
sdweud
(£°92-59) Gyl (9°79-1°LE) 605 (0°02-0€) L'6 (L'GL-1"1)G'S (7°06-8°€7) ¥'9¢ (629-7'G€) L'6Y /uted jeuiwopqy
(€°L1-07) L'L (2°€5-9'97) €'6€ (€CL-7'0)9°€ (€CL-70)9°€ (0°9v-€°07) L'Cg (S'€L-89%) L'09 eaoyJtielg

§ 9JaAas-3jeI3pOy Ayianas Auy 0y }iq e 3)yNP EY TRV neilejoN
qluneseq 3)eIs;way|

panunuo) 1 aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 227

~

a)qeandde jou BN :SUOIIEIASIGQY ",10] /, PUB }I] B 8}IN[), SOPN)IUI 919ASS-9}BISPOIN S || 1B 9)QB]IBAB JOU S #7] 1Y 4

(0'75-G'91) €°€€
(7°0€-T°1) 56

(6'81-22)8'L
(5'2€-8'Z1) S°€C
(z0S-1€7) 8°GE

(1'89-£°82) L'8%
(9°19-181) L'8€

(SLe-8°Z1)S°€t
(TYL-19%) 809
(L'08-L€S) 6°L9

(T6Z-727) L'LL
(7°0€-2°1)G6

(T9L-7°1) 6'S
(Z9L-2'1) 6'S
(£'62-9'G) TEL

(ez-98) Tee
(1'91-00) 00

(7'0L-00)0'2
(6'0€-7'8)9'LL
(z9g-€21) 92t

(Lee-Tw) 8yl
(zZs-€'11) 982

(9'82-0'L) L'SL
(6'1S-1%2) €°L€
(€97-6'61) L'CE

(ELL-6"1E) 6°LS
(6718-7'8€) 6°19

(T18-529)S9L
(6'€G-8'S7) T'6€
(€9y-6'61) L'ZE

euibena LuQg
uo13d3J3 NI

Xas
Jayje/burinp uied

x3s ainseald ssa7
X3S }S843)Ul SS9

(31825)

eN (298-£719)G'GL eN eN eN (€'8e-8°€L) G¥¢ swajqo.d Aynenxas
syseauqy/salddiu
(9'9-00) 00 (6LL-10) 7L (9°9-00) 00 (9'9-00) 00 (6L1-10) 7L (6'L6-178)9°¢C6 pabuejua/aios
(672-1°0)0°S (6'LE-7°€) 0°GL (672-10)0'S (8'9L-00)0°0 (L'Le-T° 1) 00l (8'96-129) 058 suondsjulIayio
(672-1°0) 0°S (6'LE-T°€) 0°GL (8°91-00) 00 (672-1°0) 0°S (L1e-z'1)00lL (8796-179) 0°'S8 suonaajul kemury
(Syz-€9) Lzl (9'87-T'CT) S'v€ (SzL-7'0)9°¢€ (0°0Z-0°€) L6 (0'se-8°LL) 8'Le (8°LL-771G) §'59 saysn)y 104
p103/3e3y
(Svz-€6) LTl (6°29-7'G€E) L6y (SCL-70) 9°€ (0°0Z-0€) L6 (7°05-8°€2) 7'9¢ (979-1°LE) 6705 bunjesajoy swargold
INELVEEERNE]
(Czz-1y) 601 (L9v-L707) L'CE (59-00) 00 (Czz-1y7) 601 (0°Ge-8°LL) 8'LE (€6L-€€9) €19 buneams
(6LL-12) 7L (9°L7-G91)8°LC (9°9-00) 00 (6L1-12) 7L (5'€e-9°01) voc (5°€8-789) CT'CL SNIY3/4ana4
(6'0e-16) 8L (0°89-9°0%) 7S (SZL-7'0)9°€ (£92-G9)G7L (7°06-8°€7) v'9¢ (7°65-0°¢C€) G°SY ured
§ 9JaAas-3)eI3pO Ayianas Auy 0y }iq e 3)Nnp amny neiejoN
qluneseq 9)1eIs/way|

panunuo) 1 aqer



228 | Chapter 4

(€6L-LY)66 (5'59-€°LY) G'€S (6LL-60) Y (8'€EL-9°1)9'S (0°9G-6°L€) L'EY (L'85-G%€) 9% paydy ums
(L'L1-T€)98 (0°1G-2°LT) 9°8¢€ (66-€0)6C (0°71-9°1) LS (Lzv-9'61) 0°0€ (8°2L-0°6%) 719 abueyd 1n0jod ups
(91e35)
eN (L7£8-9°L9) 6'8L eN eN eN (7ze-gcl) L'le swajqo.d ups
(L'Sz-6'L) €51 (L°09-L9€) 9°8% (5°£-00) 7 (L'%72-69) 6°EL (7'G7-LC2) €°€€ (€°€9-€6E)7'LS Auises pasinig
JAFLE) B
(eLL-1e)es (0°85-0'7€) 8'57 (5'L-00) 7 (5GL-€72) 69 (L'67-792) S'LE (0°99-0'2Y) TS bupjuiyy agnouy
Hunesyuasuod
(9°92-L8) T91L (6719-1°8€) 0°0S (€°£-00) ¥ (0°GZ-L7L) 671 (L'S7-T'€T) 8'€EE (6'19-18€) 0°0S Annauig
Bultaquawsal
(5'8L-6€)G6 (L799-1°¢y) L'7S (€°£-00) ¥ (8'9L-0€) L8 (9°95-0°€€) 9% (6'LS-€Y€) 6°SY Annoig
(21828)
eN (8'9L-€%5) 799 eN eN eN (L'sv-T€T) 8'€E swajqoud aanubog
(776-€0) LT (627-8°07) L (6%7-00) 00 (776-€0) L'C (L107-5'81) 7'8¢ (CT6L-1°LS) 6'89 ssaulzzig
(879L-0€) L (SL7-L761) L (6%7-00) 00 (8'9L-0€) L8 (L'ze-621)9°Le (€°08-585) €0L sayoepesaH
(L'L€-691) €9¢ (6'08-5765) L (L'LL-80) 6€ (7'ee-9°€l) vee (9°95-€°€€) L7y (S07-1°61) 6'8C Adaas
(8'e-LYL) L'€EC (9°L£-9°8%) 609 (L%-00)00 (8'7e-LYL) L'€C (L'87-197) 8'9¢ (7'1S-%7'82) G'6€ MEENIRIEE
(L'S7-6'€C) TWE (5°6L-7°85) 969 (L°0L-80) 8¢ (8°1¥7-5°02) 7°0€ (0°Lv-0°G2) 7'S€ (8'L7-5°0¢) 7'0€ a161ey3a) nad
(6'85-79€) 9°'LY (7°18-6'89) €6L (876L-1G)0°LL (0'87-7°9¢) 9°9¢ (627-6°17) L'LE (L'Lg-9°¢L) Lot ABiaua pasoe
(L715-6'62) 507 (8'%78-LG9) T9L (€€L-02) 09 (L'G%7-G7¢) §7€ (6'97-9°5¢) L'S€ (€w€-T°Gl) 8B'€EC 1s34 papasN
(0°09-£°L€) 8'8Y (€°€6-8LL) 698 (7792-76) L'9L (cewr-vee) Lee (€67-L17) L'8E (Tez-L9) LEL paJiL
eN (0°56-9°08) €68 eN eN eN (7°61-0°G) L'0L (91805) anbie

§ 9JaAas-3)eI3pOy Ayianas Auy 10V g e 3)nP ammv neileloN
qlunew| ajeas/way|

L1 uo qiunews uo syuaiied yg ul ‘'sway 816uls 97 snyd s918IS USASS J0) S340IS JO (S1BAIDIUI 3IUIPIUOIYLG4 UMM ) 32U3|BASId 0Z d1qeL



Development, validation and pilot-testing of a new PROM for monitoring TKI-related toxicity in CML | 229

~

(6'ze-Scl)vLe (7°65-1G€) L'LY (6GL-v2) L'L (Lwz-1L) €9l (9°£€-091) L'S¢ (679-9°0%) 6°CS yinow Aig
(7'Le-LY) L9L (¢'19-9°52) 8°'SY (¢v71-00)00 (7'Le-LY) L'9L (L'15-9°¢C1) C6C (7'7L-8C€) TYS swajqo.id asoN
(1'5-0'0) 00 (€6L-1'%)6 (1'5-0°0) 070 (1'5-0'0) 00 (€6L-1'%) 6 (6'G6-2°08) L'06 Spa31q asoN
(0°6L-0%) L6 (L'L7-0°61) T6C (L°6-€0)8C (S'GL-€7) 69 (Soe-L'LL) 76l (0°18-6'85) 8°0L swajqo.d burieay
(L'L2-78) T 9L (9°65-87€) L'LY (coL-v0)6C (9°€z-z9) TeEL (€'€7-7°07) 6°0€ (2°59-7°0%) 6°¢S sysed Apoq Bumams
(115-9°22) 6'8€ (8'6L-5°LS) 769 (€°L1-1€) €8 (S'z7-7°02) 9°0¢ (s'z7-T°02) 9°0€ (5'z7-T°07) 9°0€ saka/aoe) Bumams
(Lwz-LL) eyl (7'25-582) 0°0Y (66-€0)6C (€lz-18) 7Ll (9°£€-0'91) L'S¢ (S'LL-9°L%) 009 saka pay
(7°92-1"8) L'GL (S'LL-9°L%) 0°09 (1'5-0°0) 00 (7°92-1"8) L'GL (L'95-7¢C€) €9 (7°25-58¢7) 0°0% saka Auumg
(L'6z-€01) 98l (7°5L-6"1S) €79 (0°zL-60) €7 (Lwz-1L) €9l (1'85-L°€€) L'SY (1'87-9°%¢) L'SE saka annsuas 1ybI
(€6z-101)€8L (8'5L£-52S) 879 (9°£-00) 7L (L'L2-06) 691 (L'85-G7€) G9% (CWASATARAT saka buluing
(CWASTA TARAC (8'5L-525) 879 (L'SL-€2)0°L (L1'07-181) '8¢ (9°L7-€61) 9°6C (WA SA TARAT saka Kiarem
(a1828)
eN (0'56-0°6L) L'88 eN eN eN (0°L2-0°G) €°LL swajqoud aA3
(8°0Z-7'G)G'LL (9°ev-6'17) L'CE (0°6-€0)9°C (9°L1-L°€) 06 (¢le-zezlL)soe (1'8L-779G) 6'L9 swajqoutdjieN
(9°€L-S"1) 9°S (9°6€-67L1)8°LT (5°£-00) 7 (L'LL-670) TY (9°ee-€€l)cee (1'Z8-709) TCL Sso)JieH
swa)qouid
(L°6-€0)8C (L'8€-L791) 7'9¢ (5°£-00) 7 (§°£-00) 7L (L'ge-7'v1) 9°€C (€°€8-6'19) 9°€L buneay spunom
(€6L-1%)66 (7719-T°LE) €6Y (1'5-00) 00 (E6L-17)66 (L715-0°82) 7°6€ (8'29-9°8€) L'0S Injuted/alos uiys
payoeld
(0°€z-19)6CL (9°€9-76€) 7'LS (L7£-00) 7L (€1Z-19) 7Ll (0°1S-2°L2) 9°8¢€ (8°09-7°9¢€) 9°8% /Ay /Rip uis
(L'zz-09) LTl (S'L7-T2) T'SE (9°£-00) 7L (0'1Z-0G) €LL (0ve-G€l) Gee (8'5£-5¢5) 879 ysesums
§ 9JaAas-3)eI3pO Ayuanas Auy 10V g e 3)np amnvy neieioN
qluijew| 91 Is/way

panuiuo) gz aiqeL



230 | Chapter 4

(z8L-€€)8 (8'€9-0°6€) G'LS (€6-00) 00 (c8lL-€€)88 (¢55-L0€)9¢y (0°19-2°9€) G'8% easneN
(L1'0e-701) 88l (s%S-z0€)0°¢Cy (czL-60) €7 (0°5z-T°L) Sl (67€-6'€L) T'EC (8'69-5°G%) 0°8S uonsabipul
(L'6z-€01)98L (1'85-L°€€) L'SY (66-€0)6C (7'92-18) L'SL (L6e-TL1) L'LT (€99-6°LY) €4S pajeoiq bunaay

(€91-72) ¥ (€°€v-2°07) 6°0€ (6£-00) 5L (7'71-9°1) 6'S (7°6e-1'v1) G€EC (876L-1795) 169 paybno)
(7we-L€EL) 6°CC (9°£9-€°€Y) L'SS (66-€0)6C (€Le-vLL)00C (L'§7-1¢22) 6°C€ (L'95-77¢C€) €9 yiealqjo poys

(¢oL-70) 6 (L'ze-L711) 9°0¢ (6£-00)G'L (6£-00)G'L (8'82-56)9°LL (€'88-6'L9) 7'6L 1sayd uluied
(Lwz-LL) €yl (1'85-L°€€) L'SY (1'5-00) 00 (Lwz-1L)€vL (9°€7-602) v'LE (€99-6°LY) €4S suoneydied
(6'27-8°02) L'LE (L°0L-7'LY) G 65 (5°8L-6'€) 56 (L'ze-6Cl)9'Le (1'0%7-5°81) 7'8¢ (9°25-€°62) G507 eluwosu|
(S6L-L7)00L (9°07-7'81) 98¢ (66-€0)6C (6GL-72) L'L (L°6z-€01)98L (9°18-765) 7'LL plelyy
(7792-18) L'SL (S'LL-9°L) 009 (66-€0)6C (0'€z-19)6ClL (L'95-v7¢CE) €99 (7'¢5-5'8¢2) 0°0% palliom
(L'6z-€01) 98l (7°65-1G€) L'LY (6GL-v2) 'L (€lz-19) 7Ll (9°'07-v'81) 98¢ (6'79-9°0%) 6°CS asus]
(0'8Z-T°6) L'LL (L'95-7°¢C€) €Y (0°71-9°1) LS (€1Z-16) 7'LL (L6e-TL1) L'LT (9°£9-€°€%) L'SS a1gey|
(0'8z-T°6) L'LL (8°€5-860) 7'LY (07L-9°1) LS (€1z-19) 7Ll (0°9e-871) €%¢ (20L-T°97) 9°8S passaidag

(91e35)
eN (€°£8-L7L9) L'8L eN eN eN (ece-Lzryeie swajqoid pooly

(Lwz-1L) €9l (L'§7-1¢22) 6°C€ (0°zL-60) €7 (S6L-L7)00L (L'6z-€01) 98l (6LL-675) L'L9 ss0] ayjaddy
(0'12-0G) €'LL (9°L7-€61) 9°6C (8°€EL-9°1)9'S (8°€L-9°1)9'S (€6z-101) €8l (L°08-7°85) 7°0L abueyd ayse]|

(8'6-€0)8¢C (9'8€-691) 8'9¢ (1'5-0'0) 00 (8'6-€0)8¢C (5'5€-9'v1) 6°€C (L'es-7'19) TEL swnb buipaalg

(L'SL-€2) 0L (9°L7-€61) 9°6C (876-€0)8C (6LL-60) 'Y (0%e-G€l) see (L°08-%7°85) 7°0L swajqold yjea)

ynow

(6LL-60)CY (5°G€-9'71) 6'EC (9°£-00) 7L (8°6-€0)8¢C (60€-T°LL) L'6L (7°68-G%9) L'9L SsauaJos/uled

§ 9JaAas-3jeI3pOy Kyuanas Auy 10V }iq e 3)InD amv neileloN
qlunew| ajeas/way|

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 231

~

(I'Lz-10) ¢y

(1'LZ-7'8) T9L

(€91-72) 'L

(L'ze-L1L1) 902

(L'9%-86) 0°'SC
(6'0£-8701) 761

(1'8G-G€EE) 9°GY
(£25-0'82) L'6€

(7'€9-1C0) L'y

(£25-0'82) L'6€

(8'%y-S'LT) 7'CE

(5°99-6'LY) 7'vS

(T19-9'S7) 8°SY
(£°09-7'S€) 8°LY

(6'58-9'%9) §°9¢
(L'¥8-0'€9) 0°GL

(L'te-1o0)cy

(z8l-£€) 88

(zoL-7'0)6C

(7'Z1-60) 7'y

(0°2z-0'1) €8
(7'5-0°0) 00

(612-7S)8'LL
(L'L2-7'8) T9L

(%1-00) 00

(E91L-72)v'L

(7'Z1-60) 'Y

(L'LZ-7'8) T9L

(7'LE-LY) L9L
(6'0£-8°01) 761

(£'9v-8'22) 8°€€
(7'S€-171) §°€C

(7°65-8'81) §'L€

(7'5e-171) §°€C

(0°L€-€'S1) 0°S

(€9v-8'27) B'€E

(zzv-1'1)80¢
(L'07-0'81) '8¢

(€'€v-7°02) 6°0€
(8'Ly-1%2) £°G€E

(6'LL-9°9€) €'85

(0°CL-LLY) €09

(S'8L-7°SS) 9°L9

(1'8G-G€EE) 9°GY

(7'7L-8'2€) TYS
(9°%9-16€) T'CS

(7'se-171) S'€C
(0°LE-€°51) 0'S2

ured yoeg

uled
Bunyiem aygnou|

Kyuayxap
Jabuyy swayqoud

1934/spuey
ssauquwnu/bunbur|

S20}
/slabuly p1oa/aled

SSaUYeaMm 312sn|y

sjulof/sajpsnw
suled/sayoy

sdweltd a1asnpy

(Lov-L7L1) 6'LT (€°69-8%7) 7'LS (7°C1-60) 77 (7°6€-1'71) G'€EC (L717-0'61) 762 (¢°6G-L°0€) 92 uoljeunin juanbaiy

(91e35)

ured/sdweud

eN (8°G6-6'6L) L'68 eN eN eN (L'0z-z'v) €01 Jurof/a1asniy

(€°€v-2°02) 6°0€ (€°78-6'65) L'CL (€9L-72) 'L (7°G€-1'y1) G€EC (8°€G-7°62) T'LY (Lov-LL1)6°LT adusnier

(C71-6'0) €7 (eee-LzLyLie (2°5-00) 00 (Cz1-60) €7 (7'82-€6) 7 LL (€7£8-199) €'8L uonedisqo

(8°£-00) 7L (eee-LzLyLie (¢°'5-00) 00 (8°£-00) 7L (L71€-9°11) €0¢ (€18-L99)€8L Pa}IWoA

sdwesd

(0°5z-T°L) Sl (0°€9-7'8€) L0S (¢°'5-00) 00 (0°Gz-T°L) 5L (L78v7-0°G2) T'9¢ (9°19-0°LE) €67 /uted jeujwopqy

(9°6€-S°L1) G LT (7'79-8°6€) T'CS (€€C-19)0°EL (0°Gz-T°L) Sl (59€-1°G1) 97¢ (¢09-9°6€) 8°LY eaoylield
§ 9JaAas-3)eI3pO Ayianas Auy 0y }iq e 3)Nnp amny neiejoN

qluijew| 91 Is/way

panuiuo) gz aiqeL



232 | Chapter 4

a)qedidde jou :eN :SUOIBIABIGQY ",}0] Y, PUB )] B 3)IN[, SOPN|IUI 919A3S-3}BIBPOIN & "| | 1B 31qB)IBAB JOUSE ] 1Y 4

(S'ev-€0l) L'y
(L'LE-0G) L7l

(5SL-8'1) €9
(7'2y-6'81) L6
(L'sy-z'le) €'¢ce

(€%9-7'92) 8y
(7°95-7°22) 7'8¢

(swe-LzL)zee
(8°65-€7€) 6°9Y
(269-07%) 6795

(8°L1L-10)v'E
(£S1L-1'0)6C

(0'LL-7'0) Z'€
(£61-5€) 76
(8'22-55) £CL

(L'6€-0'8) L'0C
(§'22-€€)8'LL

(0'LL-7'0) Z'€
(zze-gLL) €0t
(8'LE-17LL) 00T

(L'6€-0'8) L'0C
(¢1y-L01)S°€C

(€12-6'L) 6'GL
(L'82-68)TLL
(69€-8'%1) 972

(9°€L-1'SE) T'SS
(8°LL-9°€7) 8'L9

(€18-5'59) 8°LL
(L°59-7°0%) L'ES
(0°95-8°0€) L'EY

euiben AiQg
uondaJs NNdIIa

Xas
13)48/6UlINp UlRY

xas ainseald ssa7
X3S }58433Ul SS9

(21825)

EN (0°ZL-L"LY) 0709 eN eN eN (6'25-08¢) 0°0% swajqold Aynenxas
syseauqy/sayddiu
(7°'5-0'0) 00 (0%Z-€9) 7€l (7°5-0°0) 0°0 (7°'5-0°0) 0°0 (0%Z-€9) 7EL (L°€6-019L) 998 pabiejua/alos
(0°Lz-0°1) €8 (7'2e-L7) 5S¢l (L'Lz-10) v (LI'Lz-1o) ¢y (L'Lz-1o) ey (€L6-9719)G.8 suoid|julIsyio
(7'Le-LY) L9L (€'65-9°G1) €°€€ (77ze-L2) STl (L'Llz-10) ¢y (7°LE-LY) L9L (77%8-L%%) L'99 suonoayul kemury
(coL-70)6C (8'82-56)9°LL (6£-00)G'L (6£-00)GL (7'S2-€°L) L'YL (S06-C°LL)7'C8 Saysnyj 104
p103/3eay
(9°€z-z9) T€EL (9°65-87€) L'LY (7°CL-6°0) 7' (c8lL-€€)8'8 (€'97-8CC) 8'€EE (¢°59-7°0%) 6°CS Buiyesa)oy swayqoid
KjaA1ssadxa
(612-7°9)8°LL (8'05-£9¢) '8¢ (6£-00)G'L (L1'0z-zv7) €0l (9°8€-G91) §9¢ (€€L-T6Y) 819 buneams
(¢zoL-70)6C (8'ee-6¢Cl) L'Ce (6£-00)G'L (6£-00)GL (5'0g-9°01) L'6L (1'£8-299) 6°LL SNIY3/43na4
(7'Sz-€L) L'l (¢°99-7°0v) 6'CS (7°Z1-6°0) 7' (1'0z-zv) €0l (8°06-L'97) T'8¢€ (9°65-87€) L'LY ured
§ aJanas-ajelapop Ayianas Auy oy }q e aynp amny neiejoN
qlunew| 91 Is/way

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 233

~

(6'L5-6'€T) 0°0Y

(S'8L-6'7%7) 679

(6'9€-7'8) 0°0¢

(6'9€-v'8) 0°02

(L'oy-70l) 622

(1'S5-G°L2) L'LE

PaydH uNS

(671-10)6C (L1'o7-701) 6°CC (0°0L-00)00 (671-10)6C (6'9€-%'8) 0°0¢ (9°68-665) L'LL abueyd unojod us
(21825)
eN (7°€6-7°99) 6'C8 eN eN eN (9°€€-99) L'LL swajgoud uns
(0'0L-00)00 (€97-971) 98¢ (0°0L-00)00 (0°0L-00)00 (€97-971) 98¢ (7°58-L€S) 7'LL Aiisea pasinig
RJea)d
(671-10)6C (6'L5-6°€7) 0°0Y (0°0L-00)00 (671-10)6C (1'55-G°Leg) L'L€ (1'9L-12%) 0°09 Buiuiyy agnou
Hunesnuaiuod
(¢6L-L0)L'S (9°09-€92) 6°'¢Y (0°0L-00)00 (¢6L-L0)L'S (1'55-G°Le) L'L€ (L'EL-76E) L'LS Annouyia
Buliaquawal
(¢C6L-L0)L'S (9°89-07€) 7'LS (0°0L-00)00 (¢6L-L0)L'S (7'€9-8'82) L'SY (0°99-7°1€) 9°8% Annoyya
(91e25)
eN (L'9L-1'2%) 0°09 eN eN eN (6'L5-6'€2) 0'0%7  swa)qoid aaniubog
(L'8L-L0)9'S (1'87-€91) 9°0€ (£76-00) 00 (L'8L-L0)9'S (¢zr-121) 0S¢ (L'€8-6°15) 769 ssaulzzig
(G7L-10)8¢C (0'9¢-2°8) 761 (L6-00) 00 (G%L-10)8¢C (8'2€-%9) L'91 (8'16-0'79) 908 SayoepeaH
(¢'65-5'C2) 8°LE (C06-8°19) 7'8L (56-00) 00 (2°65-5'¢7) 8°'LE (6°L5-8'%2) 507 (z'8e-86)9°le Adaals
(€we-LL) 78l (¢'8L-09%) €9 (€6-00)00 (€we-LL) 78l (L719-982) L7y (0'%75-8°12) 8'9€ Yeam a4
(c'8e-86)9'Le (6'2L-56€) 89S (56-00) 00 (¢'8e-86)9'Le (5'25-z°07) L'SE (5°09-1L2) CEY a161eyya o
(7°09-822) 9°¢Y (5'26-599) L'z8 (602-9'1)L'L (8'¢5-7'L2) 6'S€ (7'55-7°€7) 6'8¢€ (G€e-GL)6°LL ABiaus pasoe
(¢°99-7'¢€) L8 (L'S6-9CL)T'L8 (€°£1-9°0) LS (7°09-8°LC) 9°€7 (7°95-7°€7) G°8¢€ (7'L2-€%)8CL 1sa1papasN
(8'29-10€) ¢9% (L'S6-9¢L) T’ L8 (602-9'1)L'L (7'65-v°'€¢) 98¢ (6'£5-9'52) 0'LY (7'L2-€%)8CL paiil
eN (7°66-L78) 676 eN eN eN (€L1-90) LS (21895) anbney

§ 8Janas-3jeIapop Ayuanas Auy 10V g e 3P anvy neileioN
qlunoyIN 91 Is/way

L1 uo qiurjojiu uo syuaijed ¢ ul 'swayl 816uis 9/ snyd s8)eIS UBASS 40§ S3103S WOIdWAS JO (S]BAIBIUI BIUBPIJUOIY,G4 YIM 0f) BIUBIBASI] LZ D1qBL



234 | Chapter 4

(z8z-ve) LTl (6%5-7°02) 7'9¢ (z0z-'0) L'9 (z0Z-L0) L'9 (€zZy-1'LL) T (9°6L-1°G%) 9°€9 umnow Aiqg
(8°05-LY) 'L (679-8'CL) 1'S€ (Z'€2-00) 00 (8°05-LY) 'L (8zr-8'1) €Yl (Z'18-1°GE) €79 swajqotd asoN
(8'S1-1'0) 0°€ (6'L€-1G) TGl (8'51-1'0) 0°€E (9°0L-0'0) 0°0 (z8z-ve) Ll (676-189) 8'78 Spaalqg asoN
(Z0Z-£0) 19 (G'Ge-0L) '8l (8'51-1°0) 0°E (8'SL-1'0) 0°€ (z8z-7€) Ll (0°€6-G%9) 8'L8 swaqoud burieay
(8'0-8'0) 29 (8'¢€-€'5) 961 (6'0L-0'0) 00 (8°02-8'0) 29 (062-07) 76 (Lw6-T'L9)7'%8  suedApog bumams
(L'€T-6'1)8'8 (7'7-6'C1) §°9C (€°01-00) 0°0 (L'€T-6'1)8'8 (§%€-8'9) 9'LL (L°£8-9°GS) S'€L saka/aoe) buimams
(z0z-20) 19 (6'L€-1G) T'SL (9°0L-0'0) 0°0 (z0z-10) 19 (EWT-6'1) 16 (6%76-189) 8'78 saka pay
(z8z-ve)lel (S7L-7'6€) 91§ (8'51-1°0) 0°E (EWT-6'1) 16 (9°€9-1'82) 55 (8°09-5°G2) 7'y saks Aumg
(L'9y-1L'€L) 1'8T (€°9L-9°0%) 76§ (z9L-10) L'E (7°€y-5'LL) 0°ST (0°0§-19L) Z'LE (7°65-2'€2) 9'0v  sahka ansuasybi
(z8z-7¢) LTl (S7L-7'6€) 91§ (8°G1-10)0°€ (EWT-6'1) 16 (9°€9-1'82) §'S¥ (8'09-5'52) 7'ty saka Buluing
(€Y2-61) 16 (6LL-Y"9€) §'%S (9°0L-0'0) 00 (€Y2-61) 16 (9°€9-182) 5'S¥ (9°€9-1'82) §'S5¥ saka A1arem
(91828)
eN (L'86-€'91) T'L6 EN eN eN (L'ET-6'1)8'8 swajqoud ah3
(8°0Z-7'6)G'LL (9°€v-6'12) L'ZE (0'6-€0)9°¢C (9°L1-1'€) 06 (z'le-z'zL) S0z (L'8L-%"9S) 6'L9 swajgoudjieN
(L'LE-0G) L'YL (9°29-%'2€) 0°0§ (L'€T-6'1)8'8 (L'61-170) 6'S (6°€5-161) €'6€ (9°£9-%"2€) 0°0S S501J1eH
swajqold
(0°0L-0'0) 0°0 (671-10) 6'C (0°01-0°0) 0°0 (0°0L-0'0) 0°0 (671-10) 6'C (666-1G8) L'L6 Buneay spunopm
(L'€z-8'1)9°8 (€'€v-5'2L) L'ST (671-1°0) 6C (T61-170) LS (9°€€-979) L'LL (G°18-19S) €L 1njuted/alos ums
paoeJd
(€°67-6'91L) 7' LE (6°08-8'LY) L'S9 (L'€z-8'1) 98 (L'0y-7'01) 6°22 (Z'Z5-161) €€ (Z'26-161) €WE /ey /Rap uis
(6°L€-1'8) 9°0C (9°£9-%'2€) 0°0S (€51-1°0) 6 (G%€-8'9) 9'LL (S°Ly-1'SL) 76T (9°29-%'2€) 0°0§ uysesups
§ 919A3s-3)eI3po fy1anas Auy 10V }iq e 3)np amnyvy NeiejoN
qluRoYIN a)eas/way

panunuo) Lz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 235

~

(8'02-80) ¢ (7°€7-G7L1) 0°G¢ (6°01-0°0) (8'02-8°0) ¢'9 (7'9¢€-7°L) 8'8L (588-99G) 0°SL easneN
(€7Z-61) L6 (€er-1LL) Tye (9°01-0°0) (€7Z-61) L6 (6°1€-1G) T'SL (6'88-1'1G) 8'SL uofysabipul
(E€vZ-61) 16 (8716-0'81) €°€€ (9°01-0°0) (€vT-61) 16 (€zr-1LL) Tve (0°z8-2'8%) L'99 pajeo)q bunaag
(z8z-7€) L'zl (675-7°0C) ¥'9¢ (9°01-0°0) (z8z-7¢€) L'zl (€Ty-LLL) e (9°6L-1°G%) 9°€9 paybno)
(€vT-61) 16 (8°16-0'81) €°€E (9°0L-0°0) (EvT-61) 16 (€zy-LLL) e (0°¢8-2'8Y) L'99 yiealqjoyioys
(¢°0z-L'0) (zgz-vg) Lzl (9°01-0°0) (z0Z-10) L9 (c0z-L0) L (9°96-8'LL) 6'L8 1sayd ululed
(c8z-7¢€) L'zl (L87-9°G1) €°0€ (8°GL-10)0 (€vZ-61) 16 (5'5e-0L) 8L (7'%78-€°15) L'69 suoneydied
(L'yy-8°€L)0°LT (6CL-S6€) 89S (¢y1-10) (C1y-8711) €¢ (0°Ly-6'G1) L'6C (§°09-1L2) TEY eluwosuj
(6°01L-00) 0 (7'9€-7°L) 88l (6°01-0°0) (6°01L-00) 00 (7'9€-7°1) 88l (8°26-9°€9) L8 prelyy
(c0z-20) L (2°69-G°€€) G'LS (9°01-0°0) (z0Z-10) L9 (9°€9-1'82) §'G¥ (599-8°0€) 687 palliom
(8°GL-10) 0 (675-7°07) 7°9¢ (9°0L-00) (8°GL-10)0°€E (8716-0'81) €°€€ (9°6L-1°G%) 9°€9 asua]
(c0z-£0) 1 (6°L5-6'CC) 7'6€ (9°01-0°0) (¢0T-£0) 19 (8716-0'81) €°€€ (L'LL-172%) 909 91qe}l|
(8°GL-10) 0 (€zy-11L) e (9°01-0°0) (8°GL-10)0°€ (68€-0'6) C'LC (688-L°LG) 8'SL passaidag
(21895)
eN (C06-8°19) v'8L EN eN EN (¢'8€-86)9'Le swa)qo.id pooly
(¢0z-L'0) (61€-1°G) T'SL (9°0L-0°0) (¢0T-£°0) L9 (€vz-61) 16 (676-189) 88 ss0y ay3addy
(8°GL-1'0) (5°6e-0'L) 78l (9°01-0°0) (8°GL-10)0°€ (6°LE-1'G) T'SL (0°€6-9'%79) 818 abueyo ayse|
(6°01L-00) 0 (8'2€-€79) 9°G1 (6'01L-00) 0 (6°01L-00) 00 (8'2€-€9) 9°GL (L%6-T°L9) 748 swnb Buipaaig
(8°GL-1°0) (€vz-61) 16 (9°01-0°0) (8°GL-10)0°€E (c0z-£0) 19 (1'86-1L°GL) 606 swa)qo.d yiea]
yinow
(E€vZ-61) 16 (z8z-7e) Lzl (9°01L-00) 00 (E€vT-61) 16 (8°GL-10)0°€E (9°96-87LL) 6'L8 Ssaualos/uled
§ 919A3s-3)eI9pO Kysanas Auy 10y jqeaynp amny nelejoN
qIunoNN ajeas/way|

panunuo) Lz aiqey



236 | Chapter 4

(8°05-LY)v'Le (€78-6'87) L'LS (8°¢7-8L) €L (6€€-20) L'L (6%79-8CL) L'SE (L'LL-LL1) 6Ty ured>oeg

ured

(8'G52-02) L6 (0%9-€L2) T'SY (L9L-10)C€ (7'12-8°0) 59 (9%75-T°61) G'S€ (L'2L-09€) 8§ Buppem ajgnoa

Kyaa1xap

(60L-00)00 (779€-7°L) 881 (60L-00)00 (60L-00)00 (779€-7°L) 88l (8'26-9€9) L8 Jabuly swajqoud

19394/spuey

(8'02-8°0) 9 (€°29-7'92) 8¢ (60L-00) 00 (8'02-8°0) ¢'9 (€79G5-1"127) G'LE (9°€L-L7LE) TI9S ssauqunu/bunbui

S30}

(cez-00)00 (8°05-LY)v'LC (¢€z-00) 00 (cez-00)00 (8°05-LY)v'LT (€56-T°6%7)98L /s18buly p1od/ajed

(C9L-10) L'E (0°0G-191L) T'LE (60L-00)00 (C91-10) L'E (L9v-L7€1) 18T (6'€8-0°05) 8'89 SSaUXBaM 3IsN|y

sjulol/sajpsnw

(¢°€5-9'81) 7'7€ (€9L-9°0%) 765 (0°52-02) 76 (7°€7-S°L1) 0°S¢ (7°€7-S°L1) 0°S¢C (7°65-L°€7) 9°0% suted/sayoy

(0°07-€6) 6°'LC (7'18-879%) 9°59 (8°02-8°0) 9 (8'2€-€9) 9°SL (€29-79¢7) 8°€Y (z€s-981) 7ve sdweld 8)asnjy

(L97-L€EL) L'8C (€'59-162) 6'9% (c9L-10) L'E (7°€7-GL1) 0°'S¢ (7'9¢-7°L) 881 (6°0L-L%€) L'ES uoneulin juanbaly

(21e25)

uied/sdwesd

eN (588-995) 0°SL eN eN eN (7°€7-G7L1) 0°'S¢ jutol/a1asny

(¢€5-981) v'v€ (€9L-9°0%) 765 (¢9L-10) L'E (0°05-L9L) T'LE (7°€7-G°L1) 0°'S¢ (7°65-L°€2) 9°0% douanierd

(8'2€-€G) 9°SL (0°05-191) C'LE (0°62-02) 76 (8'0¢-8°0) ¢'9 (8'2€-€°G) 9°G1 (6'€8-0°05) 8'89 uonednsqg

(6'0L-00)0°0 (8'0z-8°0) ¢'9 (60L-00) 00 (60L-00)0°0 (8'02-80) ¢'9 (T66-7°6L)8€b pajiwoA

sdweud

(0'62-G€) STl (zes-981) vve (¢9L-10)L'E (0'52-02) 76 (0°07-€°6) 6'LC (7'18-89%) 9°59 /utedjeuiwopqy

(C91-10) L'E (8'2€-€9) 9°G1 (C91-10) L'E (6'0L-0'0) 0°0 (0°6z-5€) Szl (L96-T°L9) 7'¥8 eaoylield
§ 9JaAas-3jeI3pOy Kyuanas Auy 10V }iq e 3)InD amv neileloN

qlunoyIN 91 Is/way

panunuo) Lz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 237

~

a)qeandde jou BN :SUOIIEIASIGQY ",10] /, PUB }I] B 8}IN[), SOPN)IUI 919ASS-9}BISPOIN S || 1B 9)QB]IBAB JOU S #7] 1Y 4

(6°6%7-8'9) G'€C
(1'59-6'6) €°€€

(8'98-€'8€) L9
(576-8'C7) 0°GL

(779€-S°1) 8°LL
(7'8%7-12) L'9L

(779€-S71) 8°LL
(7'8%7-12) L'9L

(L'29-781) T’ LY
(€zL-TSL) L1y

(L'19-T'71) €6€
(¢'£5-5'5) 0°5C

euibena LuQg
uo13d3J3 NI

X3as

(§9z-17)00L (9°8e-£7L) 0°0C (9°LL-00) 00 (59z-17)00L (§9z-17)00L (€26-7'19)0°08 Jayye/bulinp uted
(0'87-T'71) 0°6¢ (L'2L-09€) 89S (8°62-9°€)6CL (L'€€-GG) L'9L (9%77-6°L1) 8'S¢C (0%9-€°L2) T'SY X35 aunseard ssa7
(7'15-L91) €¢CE (8'08-%7°G%) G¥9 (8°'G2-0C) L6 (L'L7-9°6) 9°CC (7'15-L91) €CE (9'%75-T°61) G'S€ X3S 1S9J3jul SS97
(a1028)
eN (8'08-7°G%) G'79 eN eN eN (9'%75-T°61) G'SE swajqo.d Aynenxas
syseauqy/salddiu
(¢9L-10) L'E (0°62-5°€)SCL (60L-00)00 (¢9L-10)L'E (0°52-02) 76 (596-0°1L) 5.8 pabuejua/aios
(¢€z-00)00 (6'€€-20) L'L (¢'€z-00)00 (¢€2-00)00 (6'€€-20) L'L (8°66-1799) 6°C6 Suofi}dajulIsayio
(cez-00)00 (8'Z7-8°1) €11 (¢€z-00)00 (cez-00)00 (8'Z7-8°1) €Yl (¢'86-7°LS) L'S8 suonaajul kemury
(0°62-5€) Szl (0°07-€6) 6°LC (8°02-8°0) 9 (8'02-8°0) ¢'9 (0°52-02) 76 (L°06-009) L'8L Saysnyy 104
p103/3eay
(0°62-5€) Szl (L97-L7€1) L'8C (Z91-10) L'E (0°52-02) 76 (8'2€-€9) 9°SL (€98-€€9) 6°LL buiielaloy swajqoud
INELVEEERNE]
(7'9€-7°L) 881 (€°69-1°67) 697 (Z91-10) L'E (8'2€-€9) 9°SL (L9y-L7€1) L'8C (6°0L-L%€) L'ES buneams
(60L-00)0°0 (0°62-5°€) 5S¢l (60L-00)00 (60L-00)00 (0°62-5€)SCL (§96-01L) 5.8 SNIY3/4ana4
(8'2€-€G) 9°SL (€95-112) G'L€ (¢9L-10) L'E (0°62-G€) STl (0°07-€°6) 6°LC (6'8L-L°€Y7) GC9 ured
§ 919A9S-9jRI3pO Ayuanas Auy oy }q e aynp amny neiejoN
qlunojiN 91eas/way|

panunuo) Lz aiqey



238 | Chapter 4

(0'LL-L€) 98¢ (0°001-0'65) 0°00L (0'L7-0°0)0°0 (0'LL-L€) 98¢ (€96-062) 7'LL (0°L7-0°0) 0°0 paxaeud/Ayery/Aip ums
(0°LL-L7€) 98¢ (9°18-6'6) 6'CY (0°L7-00) 00 (0°LL-L7€) 98¢ (6°L5-7°0) €L (L°06-781) L'LS ysesums
(0°LL-L7€) 98¢ (9°66-127) LS8 (0°L7-00) 00 (0°LL-L7€) 98¢ (1'06-781) L'LS (6'L5-70) €L payay uis
(0'L7-00) 00 (9°18-6'6) 6'CY (0'L7-0°0) 00 (0'L7-0°0) 00 (9°18-6'6) 6'CY (L'06-781) L'LS abueyd unojod us
eN (0°001-0"65) 0°00L eN eN eN (0°'L7-00) 00 (91895) swayqotd uns
(0'L7-0°0)0°0 (6L5-7°0) €7L (0'L7-00) 00 (0'L7-00) 00 (6'L5-%7°0) €Y1 (9°66-12%7) LS8 Aiisea pasinig
RJea)d
(0'L7-00)0°0 (€96-062) 7'LL (0'L7-0°0)0°0 (0'L7-00)0°0 (€96-062) 7'LL (0°LL-L€) 98¢ Buijuiyy agnou
bunesyuaduod
(6'L5-7°0) €Yl (9°66-12Y) L'S8 (0'L7-0°0)0°0 (6'L5-7°0) €Y1 (€96-062) 7'LL (6'L5-v0) €L Annoiyig
(6°L5-7°0) €7L (€96-060) 7'LL (0°L7-00) 00 (6°L5-7°0) €L (1'06-781) L'LS (0°LL-L7€) 98¢ bunaquiawal Annoiyia
(21828)
eN (9°66-12Y) L'S8 eN eN eN (6'L5-v°0) €L swajqoud aAnubog
(0°L7-00) 00 (0°LL-L7€) 98¢ (0°L7-00) 00 (0°L7-00) 00 (0°LL-L7€) 98¢ (€96-062) 7'LL ssaulzzig
(0°L7-00) 00 (6'L5-70) €Yl (0°L7-00) 00 (0°L7-00) 00 (6'L5-7°0) €71 (9°66-1727) LS8 SaydepesH
(1'06-781) L'LS (9°66-12Y) LS8 (0'L7-0°0) 00 (L1'06-781) L'LS (0'LL-L7€)9°8C (6'L5-7°0) €171 Adaas
(1'59-2°€) 0°'S¢ (S'16-G%¢) GC9 (69€-0°0)0°0 (1'59-2°€) 0°'S¢ (5'5L-58) G'L€E (5°64-G'8) G'LE MEENIRIEE
(L'z5-€0) Sl (S16-5%¢) 529 (69€-00) 00 (L'zs-€0)ScL (€%8-L7G1) 0°0S (5°64-98) L€ a161ey3a) nag
(9°18-676) 6°CY (9°66-127) LS8 (6'L5-7°0) €71 (0°LL-L€) 98¢ (9°18-6'6) 6'CY (6'L5-70) €L ABiaua pasoe
(5°64-G8) G'LE (L°66-€1Y7)GL8 (69€-0°0)0°0 (5°64-68) G'LE (€%8-L°G1) 0°0S (L'z5-€0)S¢ClL 1s34 papasN
(€%8-LG1) 0°0S (L'66-€1Y7)G'L8 (1'59-2°€) 0°'S¢ (1'59-2°€) 0°'S¢ (5'5L-58) G'LE (L'25-€0)SCL paJiL
eN (L766-€LY7)GL8 eN eN eN (L'z5-€0) STl (91805) anbieq

§ aJaAas-3)eI3pOy Ayianas Auy 10V 3iq e 3)IND amv 1eieloN
qiuneuod 91eas/way|

L1 uo qiuneuod uo syuaied g ul 'swayl 916uls 97 snyd $31BIS UBASS J0J $3103S WOIdWAS JO (S]BAISIUI BIUSPIJUOIYGE YIIM 0f) 3IUSIBASI] ZZ @1qBL



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 239

~

(L'79-%7'0) L'9L
(0°L%-0'0) 00
(0°L%-0'0) 0°0
(0'L¥-0'0) 00
(6'L5-7'0) €yL
(§16-0'0) 00
(0°L7-0'0) 0°0
(0°Ly-0'0) 00
(6'G%-0'0) 0°0
(0°L%-0'0) 0°0
(6'L5-7'0) €YL
(6'L5-7°0) €Yl
(0°Ly-0'0) 00
(0'17-0'0) 0°0
(6'L5-7'0) €Yl
eN
(8'0Z-7'6)G'LL
(0'17-0'0) 0°0

(6'S7-0'0) 0°0
(6'L5-7'0) €L

(L'y9-%7'0) L'9L
(9°18-6'6) 6'¢Y
(L'06-78L) L'LS
(6°L5-70)€YL
(9°66-1'2v) 1'S8
(0°001-5'2) 0001
(0°L7-0'0) 00
(0'L¥-0'0) 00
(L'y9-70) L'9L
(6'L5-7'0) €Y1
(6'L5-%'0) €Y1
(£96-0'62) 7'LL
(6'2LG-7'0) €Y1
(€96-062) 7'LL
(9°18-6'6) 6T
(9°66-1'2v) L'S8
(9°€v-612) L'ZE
(0°1L-17€) 9°8¢

(L'%9-7'0) L'9L
(L'06-78L) L'LS

(6'G7-00) 0°0
(9°18-6'6) 6T
(L'06-7'8L) L'LS
(6°L5-70) €yl
(€96-0'62) 7'LL

(0°001-G'2) 0001

(0'L%-00) 0°0

(0'L¥-0'0) 0°0
(L'79-v0) L'9L
(6'L5-7'0) €Y1

(0'L7-00) 0°0
(L'06-7'8L) L'LS
(6'1G-70) €EYL
(€96-0'62) 7'LL
(0°1L-17€) 9°8C

eN
(z'le-z'zl) S0z
(0°'LL-L7€) 982

(L'79-7°0) L'9L
(9'18-676) 6°CY

(9°66-6'GE) €°€8
(L'06-78L) L'LS
(9'18-6'6) 6'Cy
(9°66-1'2%) 1’58
(6'L5-7'0) €YL
(§16-00) 00
(0°001-0'6S) 0°00L
(0°00L-0'65) 0°001L
(9°66-6'5€) €'€8
(9°66-12%) L'S8
(9°66-12%) L'S8
(0°LL-1'€) 9'8C
(9°66-1'2%) L'S8
(0'1L-L7€) 982
(L'06-78L) L'LS
(6'25-%7'0) €Y1
(L'8L-7'95) 6°L9
(€96-062) 7'LL

(9°66-6'G€E) £°€8
(9°18-6'6) 6'CY

abueyd ayse|

swnb buipaa)g
swajqold y1aa|
4}now SSauaJos/uled
ynow Aug

swajqold asoN
Spaa)q asoN
swajqold bulieay
syied Apoq Bumams
saka/aoe) bumams
saka pay

saka A1img

saka aAljisuas ybi
saka Buluing

saka A1a1e M\

(2182s) swajqoud af3
swajqoldjieN
ss0)JieH

swajqouid
Buneay spunop

Jnjuled/alos us

W 9J9A3S-3)elapoy

Ayianas Auy

Ay

nejejoN

(657-0'0) 0°0 (L'y9-70) L'9L
(0°L%-00) 00 (0°L%-00) 00
(0°L¥-0'0) 0°0 (0°L¥-0'0) 0°0
(0'L¥-0'0) 0°0 (0'L¥-0'0) 0°0
(0'L¥-0'0) 0°0 (6°L5-70) €Yl
(§26-00) 00 (§26-00) 00
(0°L7-00) 00 (0°L7-00) 00
(0'L¥-0'0) 00 (0'L¥-0'0) 0°0
(6'G7-0'0) 0°0 (6'G%7-0'0) 0°0
(0°L%-00) 00 (0°L¥-00) 00
(0°L7-0'0) 00 (6'L5-%7'0) €Y1
(0°L¥-00) 0°0 (6°L5-70) €Yl
(0'L¥-0'0) 00 (0'L¥-0'0) 0°0
(0°L%-00) 00 (0°L%-00) 00
(0°L7-00) 00 (6'L5-%7'0) €Y1
EN EN
(06-€'0)9C (9°L1L-L€) 06
(0'Ly-0'0) 0°0 (0'Ly-0'0) 00
(6'G7-0'0) 0°0 (6'G7-0'0) 0°0
(0°L%-00) 00 (6'L5-7'0) €Y1
0y Hq e aynp
qiuneuod

31easjway|

panunuo) zz aiqer



240 | Chapter 4

(6'57-0'0) 0°0 (z'88-8'L1) 0°0S (6'57-0'0) 0°0 (6'57-0'0) 0°0 (2'88-8°LL) 0°0G (z'88-8°L1) 005 uonedisqQ
(2'25-00) 00 (2'25-00) 0°0 (2'25-00) 0°0 (2'25-00) 0°0 (2'25-00)0°0 (0'00L-8'£%) 0°001 PajWoA
sdweud
(6'57-0'0) 0°0 (z'88-8'L1) 0°0S (6'57-0'0) 0°0 (6'57-0'0) 0°0 (z'88-8'LL) 0°0S (z'88-8°L1) 005 Juted jeujwopqy
(6'57-0'0) 0°0 (L'79-%'0) L'91 (6'57-0'0) 0°0 (6'57-0'0) 0°0 (L'y9-%'0) L'9L (9°66-6'G€) €°€8 eaoylielg
(L'y9-7'0) L'9L (LLL-€v) €ee (6'G7-0'0) 00 (L'y9-70) L'9L (L'79-70) L'9L (L'56-€22) L'99 easneN
(L'y9-7'0) L'9L (9°66-6'5¢) €'€8 (6'57-0'0) 0°0 (L'y9-%'0) L'9L (L'G6-€722) L'99 (L'79-%7'0) L'9L uonsabipul
(LLL-€v) €€E (L'S6-€722) L'99 (6'57-0'0) 0°0 (LLL-€) €€E (LLL-€Y) €€E (LLL-€v)€€e pajeoiq bunaay
(6'57-0'0) 0°0 (6'57-0'0) 0°0 (6'57-0'0) 0°0 (6'57-0'0) 0°0 (6'5%7-0'0) 0°0 (0°00L-1%S) 0°001L paybnog
(6'5%7-0'0) 0°0 (L'y9-70) L'9L (6'57-0'0) 0°0 (6'57-0'0) 00 (L'y9-v0) L'9L (9°66-6'G€) €°€8 Uiealq o Joys
(6'57-0'0) 0°0 (L'79-7°0) L'9L (6'57-0'0) 0°0 (6'57-0'0) 0°0 (L'79-v°0) L'9L (9°66-6'5¢€) €°€8 1sayd Ul uled
(6'57-0'0) 0°0 (z'88-8'L1) 0°0S (6'57-0'0) 0°0 (6'57-0'0) 0°0 (2'88-8°LL) 0°0G (z'88-8°L1)0°0S suoneydied
(0'17-0'0) 0°0 (L'06-7'8L) L'LS (0'17-0'0) 0°0 (0'1%7-0'0) 0°0 (L'06-7'8L) L'LS (9°18-66) 6T elUWOSU|
(6'S7-0'0) 0°0 (LLL-€Y) €€E (6'5%7-0'0) 0°0 (6'57-0'0) 0°0 (LLL-€Y) €€E (L'S6-€722) L'99 pleyy
(6'G%-0'0) 0°0 (9°66-6'G€) €°€8 (6'57-0'0) 0°0 (6'G7-0'0) 00 (9°66-6'5€) £°€8 (L'y9-7°0) L'9L palLIom
(6'57-0'0) 0°0 (9°66-6'5€) €'€8 (6'57-0'0) 0°0 (6'57-0'0) 0°0 (9°66-6'5€) £'€8 (L'y9-7°0) L'9L asua]
(6'57-0'0) 0°0 (z'88-8'LL) 0°0S (6'57-0'0) 0°0 (6'57-0'0) 0°0 (z'88-8'LL) 0°0S (z'88-8°L1) 0°0S a1qeyl|
(6'57-0'0) 0°0 (LLL-€Y) €€E (6'57-0'0) 0°0 (6'57-0'0) 0°0 (LLL-€Y) €€E (L'S6-€22) L'99 passaidag
(21898)
eN (€96-062) 7' LL eN eN S\ (0'1L-17€) 982 swajqo.id pooly
(6'5%7-0'0) 0°0 (LLL-€v) €ee (6'57-0'0) 00 (6'57-0'0) 00 (L'LL-€v) €€e (L'56-€22) L'99 sso] ayjaddy
§ 919A3s-3)eI3po fyuanas Auy 101y }iq e 3)inp amny neilejoN
qiuneuod 3)eas/way|

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 241

~

(5°26-00)0°0 (5°£6-00)0°0 (5°26-00)0°0 (5°26-00)0°0 (5°£6-00)00 (0'001-G2) 0°001L suonoayul kemury
(1'79-7°0) L'91 (L'LL-€9) €€E (6'57-0°0) 00 (L'79-7°0) L'9L (L'79-7°0) L'9L (L'S6-€722) L'99 Saysnyy j0H
p10d/3e3yY
(6'57-0°0) 00 (L'LL-€9) €€E (6'57-0°0) 0°0 (6'57-0°0) 0°0 (L'LL-€9)€€E (L'S6-€722) L'99 Buiyesa)o swayqoid
(6'57-0°0)0°0 (L'LL-€9) €€E (6'57-0°0)0°0 (6'57-0°0)0°0 (L'LL-€%) €€E (L'S6-€722) L'99 Rianissaoxa buneams
(6'57-00) 00 (L'LL-EY) €€E (6'57-0°0) 0°0 (6'57-0°0) 0°0 (L'LL-EY) €€E (L°G6-€722) L'99 SNIY3/43A34
(6'57-0°0) 00 (L'56-€22) L'99 (6'57-00) 0°0 (6'57-00) 0°0 (L'S6-€22) L'99 (L°LL-€9) €€e uled
(5°26-00)0°0 (5°26-00)0°0 (5°26-0°0)0°0 (5°26-00)0°0 (5°26-00)00 (0'001-G72) 0°001L uted>eg
(6'57-0°0)0°0 (L'LL-€9) €€E (6'57-0°0)0°0 (6'57-0°0)0°0 (L'LL-€%) €€E (L'S6-€722) L'99 uted Bunfiem aygnoug
Ay1axap
(6'57-0°0)0°0 (L'LL-€9) €€E (6'57-0°0) 0°0 (6'57-0°0) 0°0 (L'LL-€%) €€E (L'S6-€722) L'99 Jabuly swaygoud
1994/spuey
(1'979-770) L'91 (9°66-6'G€) €°€8 (6'57-0°0) 0°0 (L'79-7°0) L'9L (L'S6-€722) L'99 (1'%79-770) L'91 ssauquinu/Bunbui
(5'26-00)0°0 (0'00L-G2) 0°00L (5'26-00)0°0 (5'26-00)0°0 (0'00L-5¢) 0°00L (5°£6-0°0) 0°0 s903/s13buly p1od/aled
(6'57-00)0°0 (L'%79-%0) L'9L (6'57-00) 00 (6'57-0°0) 00 (L'%79-%°0) L'91 (9°66-6'S€) €€8 SSaUYEaM 31ISN|y
syulof
(L'LL-€) €€E (0°00L-1%S) 0°00L (6'57-0°0)0°0 (L'LL-€9) €€E (L'S6-€722) L'99 (6'57-0°0) 0°0 /s@1Psnw suted/sayoy
(L'%79-7°0) L'9L (z'88-8°LL) 0°0S (6'57-0°0) 0°0 (L%79-%7°0) L9L (L'LL-EY) €€E (¢'88-8°LL) 0°0S sduwield 8)asnjy
(L'LL-€%) €€e (9°66-6'G€) €°€8 (657-0°0) 0°0 (L'LL-€9) €€E (z'88-8°L1) 0°0S (1'%79-7°0) L'91 uoneutn juanbaiy
(21825) uled
EN (0°00L-1"%75) 0°001L EN EN eN (6'57-0°0) 0°0 /sdweud juiof/a1dsniy
(1'79-7°0) L'91 (z'88-8°LL) 0°0S (6'57-0°0) 0°0 (L'79-7°0) L'9L (L'LL-€9) €€E (¢'88-87L1) 00§ adusnield
§ 919A9S-9jRI3pO Ayuanas Auy 0y }q eaynp amny NeieloN
qiluneuod 9)1eIs/way|

panunuo) zz aiqer



242 | Chapter 4

a)1qeandde jou BN :SuoIlEIASIGQY ",10] /, PUB }I] B 8}IN[), SOPN)IUI 919A9S-9}BISPOIN S || 1B 91QB)IBAB JOU S #7] 1Y 4

euiben AuQg

(5£6-00) 00 (0°001-5¢2) 0°001L (5°£6-00)0°0 (5°£6-00)00 (0°00L-S7) 0°00L (5°L6-00) 00
(8°0£-00) 00 (9°06-8°0) €°€€ (8°0£-00)00 (8°0£-00)00 (9°06-8°0) €°€€ (C°66-7°6) L'99 uonala Nnaiyia
(L'y9-70) L'9L (L'79-7°0) L9L (6G7-00) 00 (L'79-7°0) L9L (6G7-00)0°0 (9°66-6°G€) €°€8 xas Jaye/buinp uled
(L°LL-€Y) € €L (L°G6-€72C2) L'99 (6G7-00) 00 (L'LL-€Y) €€EE (L'LL-€Y) €€EE (L°LL-€%) € €€ xas aunsea)d ssa7
(L°LL-€Y) € €L (0'00L-1"%7S) 0'00L (6G7-00) 00 (L'LL-€Y) €€EE (L°G6-€722) L'99 (6°G7-00) 0°0 X3S 1Sa193jul $S97]
(a1828)
eN (0°00L-1%S) 0°00L eN eN eN (6°G7-00) 00 swaiqoud Ayenxas
sysealqy/sayddiu
(6G7-00) 00 (6G7-00) 00 (6G7-00) 00 (6G7-00)0°0 (6G7-00)0°0 (0°00L-1%S) 0001 pabiejua/aios
(5£6-00) 00 (5°£6-00) 00 (5°£6-00) 00 (5°£6-00)00 (5'26-00)00 (0°00L-52) 0°001L suondajulIaylo

§ 9JaAas-3jeI3pOy Ay1anas Auy 0y }iq e aynp amny NeieioN

qiuneuogd

ajeas/way|

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 243

~

uoissiwaJl 33Jlj-juawjeal]

(L92-7€)7'LL (€'67-691) 7'LE (671-10) 6C (L'€z-8°1)98 (69€-%7'8) 0°0C (L°€8-2'05) 9'89 1njuted/alos uiys
(€'67-6791) 7'LE (S'8L-67%) 6°29 (0°0L-00) 0°0 (€'67-691) 7'LE (€67-69L)v'LE  (1'§5-GLZ) L'Le  pavoeusd/hyeny/Aup ums
(€0g-8'7) €yl (6'L5-6°€7) 0°0 (Z6L-£70) LS (L'€EZ-8°1) 98 (eey-szL) L'sc (L'9L-12Y) 009 Uyseld uns
(Z'Ly-L701) S'€T (Z'0L-1'5€) 6°Z5 (E'GL-1'0) 6'C (6°1£-1'8) 9°0C (S'Ly-1S1) v6T  (6'79-8'62) L'LY payIy uMS
(671-10) 6C (€'€%-GZ1) L'ST (0°0L-00) 0°0 (671-10) 6°C (L'oy-7'0l) 6'2c  (GL8-L9S) €Y. abueyd unojod us
eN (7'€6-799) 6°28 BN EN eN (9°€€-99) L'LL (21835) swa)qoud unis
(S71-10)8°C (8°2€-7'9) L'91 (L°6-00) 00 (S71-1'0)8°C (§°62-L7) 6EL (9°€6-7°19) £'€8 uses pasinig
(5'zz-8°1)¢€8 (S'%9-v°0€) T'Ly (S71-10)8°C (L'8L-£70)9°S (6°96-1€7) 6'8€  (9°69-6'5€) 825 Aueapd Bupjuiyy aignodg
(9°€€-9'9) L'LL (T'1L-9°9€) €5 (T6L-L0) LS (L'92-7€) 7Ll (1'66-5'L2) L'LE  (7'€9-8'87) LGy Bunesuasuod Apnayg
(L92-7€)7'LL (T'1L-9°9€) €5 (671-10) 6'C (L'€Z-8°1)98 (9°09-€92) 627 (7'€9-8'87) L'Gy  Buaquawal Annayyig
(91828)
eN (L°€8-6LS) 7'69 eN eN eN (L'8y-€'91) 9°0€ swajgqoud aanuboy
(T6L-L0) LS (£'9%7-9%1) 9°8C (671-10) 6°C (671-10) 6°C (L'oy-7'0L) 6'2C  (¥'G8-L'€ES) v'LL ssaulzzig
(S°62-L'7) 6EL (Ts7-Tvl) 8'LT (S71-1'0)8°C (L'9z-1¢) L'LL (S°62-L7) 6EL (8°68-8'%5) Z'ZL sayoepea
(zee-10l) T'Te (6°18-8'L5) 0°SL (L'9z-1¢) L'LL (L'9z-1¢) L'LL (9°69-G5€) 825 (T'er-1'z71) 06 Adaays
(§°62-1'7) 6'EL (9'69-6°5€) 8°Z§ (S71-10)8°C (L'9zZ-1€) L'LL (695-1'€2) 68 (§9-v°0€) T'LY Neam e
(Toy-7L1) L'€T (7'08-9'8Y) 8'59 (L'11-9°0) €'§ (€'we-11) 78l (T65-€92) L'zy  (V'15-9°61) TvE a161eyia nay
(6'69-T°LE) 8'€S (L'76-569) 978 (5°0€-6'G) ¥'Sl (7'55-7°€7) §'8€ (9'2v-0°L1) 8°0€ (6'0€-6'G) 7'GL ABiaus pasoe
(T95-L72) S'L€E (606-7'79) 0°08 (8'9z-T%) Gzl (T'Lly-L71) 05T (L°65-0°22) S'TY (9°5€-16) 0°0Z ysa1 papaaN
(0°€L-6°0Y) §°LS (8'66-7°€L) L8 (8'2€-€'1)§'LL (£'95-6%2) 0°0 (5°97-991) 0°0€ (892-77) STl pauil
eN (C'16-€91) 0706 BN EN eN (L'€T-8'7) 0°0L (91895) 23nbrey

§ 3JaAas-a)jelapop fy1anas Auy 10vY }iq e 3)Iinp amny neilejoN

31easjway|

|1 UO UOISSIWal 9aJj-}uawiealy ul syuaned gy ul ‘'swayl 816uls 97 snid sa1eIs UBASS 10} $3102S WO3dWAS JO (S)BAI2IUI BIUBPIFUOIYLGH YHM 0) BIUBARI € 31qEL



244 | Chapter 4

(8'5L-10) (E%Z-6'1) 16 (9°'01L-0°0) (8'SL-1°0) (c0z-L0) L9 (1'86-L'SL) 606 sso) ayaddy
(€°GL-1°0) (L'€T-6'1)8'8 (€0L-00) (€GL-1°0) (L°61-L°0) 6'S (L'86-€9L) T'L6 abueyd ayse|
(c0z-L0) (6'LE-1G) T'GL (9°01L-0°0) (z0z-L0) L (EwZ-6'1) 16 (676-1'89) 878 swnb buipaalg
(L°61-L0) (7977-6CL) G9¢ (€°0L-00) (L°61-L°0) (6'L€-18) 9°0¢ (1°£8-9'5S) G°€L swajqo.d yaa)
(€5L-10) (7977-6C1) G9¢ (€0L-00) (€5L-10) (¢'Lly-L0l)S€C (1'£8-9'5S) G°€L Yinow ssauaJos/uled
(L'LE-0G) L'l (7'95-7°¢¢) T'8E (€0L-00) (L'LE-0'G) L7l (C'1y-L°01) S'€C (8°LL-9°€Y7) 8LY yinow Aig
(L'z5-€0)ScL (8796-6'7€) 0°SL (6'9€-0°0) (L'25-€0)5CL (S716-5%¢) 529 (1°69-2°€) 0°S¢ swajqotd asoN
(€GL-10)6C (§'L2-€€)8'LL (€01L-00)0 (€5L-10)6C (L'€z-6'1) 8 (L796-5CL) ¢'88 Spa31q 8soN
(57€-89) 9 LL (7977-6C1) G9¢ (L'€C-6'1) (L'€C-6'1)8'8 (L'€z-6'1)8 (1°£8-9'SS) S'€L swaqoud bunieay
(L°€€-5G) L'9L (8769-1°€€) 9°LS (L9L-1°0) (8767-9°€)6CL (975-T°61) 'S¢ (6799-z°0¢€) 787 syied Apoq bumams
(§Lz-€€)8LL (67L€-178) 9°0C (L°61-L70) (L°61-L°0) 6 (L'€T-61) 8 (€16-1729) 7'6L saka/aoey bumams
(€GL-10)6C (L'€C-6'1) 8 (€0L-00) (€5L-10) 6 (L°61-L0) 6 (1'86-€9L) T'L6 saka pay
(L'€C-6°1)8'8 (7'95-z°¢e) 8e (L°61-L°0) (€5L-10) 6 (S°L7-1SL) v'6¢ (8°LL-9°€7) 819 saks Aumg
(€97-971) 98¢ (9°09-€92) 6°CY (T6L-L0) (L'o7-%70l) 6°CC (€'0e-8%) €Yl (L'E€L-76€) L'LS saka annsuas 1ybI
(§Lz-€€)8°LL (€°65-977) T'LY (L°61-L70) (L°61-L°0) 6 (S°Ly-1°Gl) 7°6C (7°GL-1°0%) 8'85 saka Buluing
(€'0e-8%) ¥l (€67-691) 7'LE (0°0L-0°0) (€'0g-8%) €Yl (9°€€-979) L'LL (1°€8-£705) 9°89 saka A1ajem
eN (6'08-8°LY) LS9 eN eN eN (czs-16l) €€ (91895) swayqoud ak3
(8'02-7'G)G'LL (9°e7-6°12) L'CE (0°6-€0)9C (9°LL-L€)06 (cLe-zel)soe (1'8L-9S) 6'L9 swajqoudjieN
(L9z-Lg) 1Ll (L'87-€91) 9°0¢ (L°6-00) 00 (L'9z-1¢g) L'LL (0'9€-7'8) 761 (L7€8-6'LS) 769 Sso)JieH
swajqoid
(L°81-L°0) 9 (S6C-L'7) 6°EL (S71-10)8¢C (G71-10)8¢C (5zz-81) €8 (€66-5°0L) 1798 buneay spunom
§ 9JaAas-3jeI3pOy Kyuanas Auy 10V J1q e 3)InD any 1eleloN

UOoISSIWal 33j-Judawieal]

ajeas/way|

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 245

~

(7°9€-7°L) 8'8L (€29-7792) 8'€Y (T9L-10) L'E (8'C€-€6) 951 (7°€v-S°L1) 0'SC (9°€L-L7LE) TI9S |Jus|nield
(L'91-10)C€ (9°vv-6711) 8'SC (L9L-10)C€ (¢LL-00)00 (L'1y-976) 9'2C (1°88-%°GG) ¢L uonednsgo
(000l

(6°01L-00) 00 (60L-00)00 (60L-00)00 (60L-00)00 (6°01L-00) 00 -1'68) 0°00L pajiwoA
(C91-10) L'E (0°0G-191) T'LE (60L-00) 00 (T9L-10) L'E (L°97-L°€1) 1'8C (6°€8-0'05) 8'89  sdweud/uted jeulwopqy
(8'02-8°0) ¢'9 (7°€7-S°L1) 0°'S¢C (¢9L-10) L'E (T9L-10) L'E (779€-7°L) 881 (588-9795) 0°SL eaoyulelqg
(¢°11-00) 00 (8°67-9°€)6CL (¢'LL-00)00 (¢TLL-00)00 (8°62-9€)6CL (7°96-2°0L) 1'L8 easneN
(8°C€-€°6) 9°G1L (0°0G-191) C'LE (T9L-10) L'E (0°6z-S€) szl (8°C€-€°6) 9°G1 (6°€8-0°05) 8'89 uonsabipuj
(8°C€-€°6G) 9°G1 (0°0G-191) C'LE (8°'0C-8°0)C9 (0°62-02) 76 (8'2€-€°G) 9°GL (6°€8-0°05) 8'89 pajeo)q bunaa4
(8'02-8°0) 9 (L797-L7€1) L'8C (T9L-10) L'E (T9L-10) L'E (0°07-€6) 6'LC (€798-€€5) 6'LL paybno)
(8'2€-€9) 9°SL (0°05-191) C'LE (¢9L-10) L'E (0°62-5°€)SCL (8'2€-€9) 9°SL (67€8-0°05) 8'89 yiea.q 4o pioys
(6°01L-00) 00 (0°62-S€) Szl (60L-00)00 (60L-00)00 (062-5€) STl (5°96-0°1L)G'L8 1sayd uluted
(¢0z-£°0) L9 (8°09-6°G¢) vz (9°'0L-00)00 (¢0z-L0) L9 (67G-7°02) ¥'9€ (SvL-T°6€) 9°LS suoneydied
(69€-%'8) 0°0¢ (0°99-7°1L€) 987 (L'€Z-8°1) 98 (L9z-T€) 7Ll (€9%7-9'71) 9'8¢ (9°89-0%€) 7'LS eluwosu|
(8'GL-10)0°€ (ezr-1L) e¢ye (9°'0L-00) 00 (8'5L-10)0°€ (6'8€-06) T'LC (688-LL5) 8'SL presy
(E€vZ-61) 16 (7'78-€°1G) L'69 (9°0L-00)00 (€vz-61) 16 (LLL-172Y) 9709 (£°87-9°G1) €0€ palliom
(8°02-8°0) ¢'9 (1'89-6°L€) 0°0S (60L-00)00 (8'0z-8°0) 9 (€¢9-792) 8'€Y (1'89-6°L€) 0°0S 9susl
(EWZ-61) L6 (6LL-779€) G7S (9°'0L-00) 00 (EWZ-6'1) 16 (9°€9-1"82) §'57 (9°€9-1'82) §'S¥ a1qei]|
(8'GL-10)0°€ (5799-8°0€) G587 (9°'0L-00) 00 (8'5L-10)0°€ (9°€9-1'8¢2) 5% (C°69-G€€) G°LS passaidaq

eN (9°€6-C°L9) €€8 EN EN EeN (8°C€-79) L'91L (91895) swajqo.id pooy

§ aJanas-ajesapop Ky1anas Auy 10y 3iq e 3)Inp amny NeieloN

uoissiwaJl 3aJlj-juawjeal]

31easjway|

panunuo) gz aiqer



246 | Chapter 4

(6'9€-0°0) 0°0

(0°17-0'0) 0°0
(L91-10) €

(8'52-027) L'6
(8'62-9°€) 6L
(Z'LL-00) 00
(L'€e-58) L'9L
(661-5'8) G'L€
(79e-7'£) 88l

(8'52-02) L
(8'02-8'0) 29
(69€-0'0) 0°0

(0°52-02) 76

(6'0L-L%€) L'€ES

(L'Ts-€0)SCL

(0'L7-0°0) 0°0
(0'87-T'71) 0°6C

(8°15-812) L'8€
(6°09-G%2) 6'LY
(7'12-80) §
(8'69-1€€) 9'LS
(5'16-G%2) G529
)

(1'89-6"L€E) 0°0S
(8°£5-8°17) L'8€

(0°05-191) Z'LE
(S'16-S%2) 579
(6'0L-L%E) L'ES

(T66-T6L)8€h

(6'9€-0°0) 0°0

(0'L7-0°0) 0°0
(z'11-00)0°0

(Z'11-00)
(Z'11-00)0
(ZL1L-00)
(Z'1L-00)
(L'2S5-€0) STl
(601L-0°0) 0°0
(L91-10)C€
(60L-0°0) 00
(69€-0°0) 0°0

(601L-0°0) 0°0

(0'62-5€) Sl

(6'9€-0°0) 0°0

(0'L7-0°0) 0°0
(L91-10)T€

(8'52-0'2) L'6
(8'62-9'€) 6CL
(Z'11-00) 00
(L'€€-G'G) L'9L
(1'§9-2'€) 0°S2
(7'9¢€-7'L) 88l

(7'12-8°0) §°9
(8°02-8°0) Z'9
(6'9€-0°0) 0°0

(0°52-02) 76

(7'6S-L'€T) 9°0%

(£'25-€0) Sl

(0°17-00) 0°0
(9'77-6'L1) 8'ST

(0°87-771) 0

(087-21) 062
(7'12-8°0) G

(9%5-2'61) §'S€

(1'59-7°€) 0°'ST
(0°0S-191) Z'LE

(0'87-2'71) 062

(7°€v-G°L1) 0°ST
(S'16-S%2) S°79
(£°29-7'92) 8°€y

(7°65-1'€2) 9°0%

(L°66-€°LY7)5'L8

(0001
-0'6S) 0001

(8'68-0'2S) 0°LL

7'8L-7'TY) €LY
G'GL-1'6€) 1'8S
7'66-9'8L) G'€6
6'99-2'0€) 7’8y
(661-5'8) L€
(1'89-6'L€) 0°0SG

( )
( )
( )
( )

(¢8L-T'TY) €19

(6'€8-0°05) 8'89
(§'G/-G'8) G'LE
(£'59-1°62) 69y

(8'0Z-8°0) 79

Su013294Ul Jay3Q

suoldajul Aeemury
SaysnyjjoH

p103/3eay
Buijesajoy swayqolid

K1anissaoxa buneamsg
SNIY3/43A34

uled

ured yoeg

ured buppiem ajgnod|

Kyiaixap
J9buly swayqold

1994/spuey
ssauqunu/bunbur |

sa0y/sJabuyy pjoa/ared
SSaUYBaM 312Sn|y

syuiof
/s319snwi suled/sayoy

UOoISSIWal 33j-Judawieal]

(7'€7-GL1) 0°'S¢C (5'88-9795) 0°'GL (8'02-8°0) 9 (7'9¢-7°L) 881 (1'89-6LE) 0°0S (7°€7-GLL) 0°S¢ sdweud 3)asniy
(7'9€-7°L) 881 (1'89-67L€) 0°0S (T9L-10) L'E (8'2€-€79) 9°G1 (0°05-191) T'LE (189-6°LE) 0°0S uoljeulin juanbaly
(21898) uled
eN (T66-761)8€S EN eN EN (8'02-8°0) ¢'9 /sdweld juiof/a1asniy

§ 9JaAas-3jeI3pOy Kyuanas Auy 10V J1q e 3)InD any 1eleloN

ajeas/way|

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 247

~

a)qeandde jou :eN :SUOIIEIASIGQY *,10] /, PUB }I] B 3}IN[), SOPN)IUI 919A9S-9}RISPON & || 1B 9)R)IBAR JOU S ¥7] 1Y 4

(9°19-8°LL) €°€€ (£°€8-€'2€) 009 (S0v-L°1) €€EL (L1'87-€v)00¢ (1°65-8°L) L'9C (L°L9-€91) 0°0% euiben £iQg
(6€€-2°0) L'L (1'85-%'8) 9°8¢ (¢€z-00)00 (6€€-2°0) L'L (8°0S5-L'%) 7'LC (9°16-6"LY) 7'LL uondaJa NNdIIA
(L'cc-8'0) L9 (6°G7-€CL) L'9C (L'cc-80) L9 (9°LL-00) 00 (9'8€-£7£)0°0C (£°18-1%8) €€L xas Jayye/Bulinp uled

(6°S7-€CL) L'9C (7°6S-1'22) 0°0Y (§9z-17)00L (L'7€-9°G) L9L (L°0€-8°€) €€L (€°LL-9°0%) 0°09 Xas aunsea)d ssa7

(6°S7-€CL) L'9C (£°G9-€'8T) L'9Y (L'7€-9°G) L9L (G9z-17)00L (9°8€-£7L) 0°0C (L7 1L-€9€) €€ X9S 1S3.43]Ul SSa7

(21895)
EN (L7 LL-€9€E) €€S EN EN eN (£°59-€'82) L'9Y swa1qoud Ayenxas
sisealq
(°LL-00) 00 (8°62-02) L'6 (¢°LL-00) 00 (¢°LL-00) 00 (8°62-02C) L'6 (0°86-C°¥L) €06 /s@1ddiu pabiejua/aios
§ aJanas-ajesapop Ayuanas Auy 0V }1q e 3)Inp amny 1eie 0N

uoissiwaJl 3aJlj-juawjeal]

31easjway|

panunuo) gz aiqer



248 | Chapter 4

(LL-6'1)zel (8'LS-T°LE) 77y (87€-1°0) L'L (S9L-072) L'LL (7'68-1°57) €'C€ (8°29-7'8%) 9°SS 1njuted/alos uiys
(€'1€-581) §C (2'89-8'€S) T'L9 (S°L-§L) L€ (TLz-T'sL) Loz (0'7v-8'67) L'9€E (Z'9v-8°L€) 8'8€ paxaeud/Ayery/Aip ums
(S'wzZ-6CT1) T'8L (L'LS-7°2Y) L'6Y (€'8-6L) €W (L'61-€6) 6EL (L'8€-0°52) 9°LE (9°15-6'2v) €°0§ yses ups
(Tze-76l) v'ST (6'69-L°5S) 0°€9 (SLL-L€) 69  (8YZ-€€EL)S8L  (677-90€) 9'LE (EWY-1'0€) 0°L€ pay2 uMs
(L9L-1'L)TLL (Z'7%-0°0€) 6°9¢€ (9%-€0) 9L (8'71-8'G) 96 (9'28-9°61) L'ST (0°0L-8'GS) L'€Y abueyd unojod us
eN (1'88-6'9L) L'€8 eN eN eN (L'€Z-6'LL) 691 (91895) swajqoid ums
(691-7'2) G LL (5'6v-€°L€) T'8¢E (0'9-60) (6'€L-€6) 68 (9°€€-9°02) L'9¢ (L'89-G%S) 8°L9 fisea pasinug
(rL1-11)0zL (€'65-8%%) L°ZS ('6-9°0) L (0°SL-19) 66 (7'Ly-1°€€) L0y (Z'SS-1°0%) 6'LY Aaeayd Bupjuiyy a1gnodg
(7'SZ-6°€l) T6L (9°09-1°9%) 7'€S (€'2-51)9 (7'Lz-L01)SSL (7'1y-§L2) TYE (6°€5-76€) 9°9y Bunieszusauod Apnaiyig
(€'1Z-L°01) §'SL (Z'19-1°€S) €09 (6'6-80) (7'81-68) 6'CL (L°ZS-1'L8) 87y (6'9%-8'2€) L'6€ Burisquiawal Annaig
Awamumv
eN (7'LL-T%9) L'LL eN eN eN (8'56-9°22) 6'8C swa)qoud aAubo)
(66-82)9'S (0'Ly-7'L2) 8€€E (L7€-1°0) (9'8-1'27) 9% (1'5€-022) T'8C (8'2L-0'65) T'99 ssaulzzig
(L'71-6'G) 9 (L'zy-7'82) 0°S¢E (7'%7-€°0) (6ZL-1'7) 18 (L'ze-S61) v'ST (9°1L-615) 0°S9 sayaepeay
(Z'8e-152) v'LE (L'18-G69) 0°9L (76-L7) (9°2€-1'02) 092 (L'LS-L'LE) 97y (6°0€-€'81) 0'7Z kdaays
(L'1e-S61) T'ST (S'LL-1'85) 0°S9 (L'8-77) (6§92-1'SL) 7’07 (8'9%-1€E) 86€ (6'1%-5'87) 0'GE eam nad
(7'9€-9°€27) L°6T (6'9L-1%9) 8°0L (8°6-0°€) (€'0g-€'8L) 66T (L'8y-7¥E) L'LYy (6'SE-1€2) T'6C a16.ey3e) nad
(6'S5-€2Y) L'6Y (5'18-1'2L)L'Z8  (6'8L-7'6)9€EL  (TTv-162)GSE  (€07-'L7) 9°€EE (67T-5z1) €11 ABiaua pasoeT
(0°6v-8°5€) €°2y (L'£8-89L) 7'Z8 (LLL-y9)S L (719-9'82) 8'WE  (8'9%-L'€EE) L'OY (T€T-6'21) 9°LL ysa1papaaN
(2'85-87%7) §°LS (9°16-2'28) L'L8  (T'€Z-6'TL)9'LL  (S0%-8LZ) 6'€E  (L'T7-667) L'9E (E'LL-78) €CL paul]
eN (676-7°18) 9°L6 EN eN eN (8°ZL-1'6) 7’8 (21895) anbiiey

§ 919A3s-3)eI3pO fy1anas Auy 101y }iq e 3)inp amny neiejoN
ML Auy a)eas/way

L1 uo )1 Aue uo syusned /zz ul ‘'swayl 916uls 97 snjd $918IS USASS J0) S3100S WOIdWAS JO (S1BAIDIUI 3DUBPIUOIYLG4 UMM ) 3I2UIJBASId %Z d1qe)



Development, validation and pilot-testing of a new PROM for monitoring TKI-related toxicity in CML | 249

~

ML Auy

eN (8'68-€'v£) G508 eN eN EN (L°GT-TY1) G61 (91835) swajqoud poojy
(L'SL-€9) €0l (6'5€-72¢) 8'8¢ (¢9-60) (7'zL-T7) 9L (67Z-1€L) 58l (9°LL-199) T LL sso] ayjaddy
(771-G9) ¢ (L'ge-6'61) L'9¢ (0°L-T'1) (7°0L-0°€) 09 (L'€Z-L7L1) 891 (1°08-6'99) 6°€L abueyd ayse]
(0°L-T°1) €€ (8°Lz-SSl)C'Le (0€-00) G (9-60)LC (Ewe-LTL)6°LL (Sv8-7°CL) 8'8L swnb Buipaaig
(8°11-8°€) L (€1€-7'81) G ¢ (6€-1°0) (7°01L-0°€) 09 (Lreg-zel) Ll (9'18-£89) G'SL swaiqoud yjeay
(€0L-0€) 6 (€62-891)9¢CC (9'7-€°0) (€8-6'L) €Y (8°CZ-9°LL) L9L (ces-L0L) 7 LL yinow ssaualos/uled
(6°CC-1711)8°9L (7°€5-9'8€) 6'GY (7°0L-0°€) 6'S (z9L-29)8°0L (€79€-822) T6¢ (7°19-9°9%) L'vS uinow Aig
(18€-€791) L'9¢ (C09-9°G€) 8'LY (8°L-00) 7L (§9€-1°G1) 9'7¢ (eee-LeL) L'Le (7'79-8°6€) T'CS swajqo.d asoN
(9°v-€0)9°L (0'8L-08) 7'zl (8°€-10) 1L (0°€-00) S0 (L1'91-£9) 801 (0°z6-0'28) 9°L8 Spa9]q 3SON
(0°EL-9%) L8 (7'0€-L7L1) L'€T (7'6-9°0)C'¢ (€°0L-0€) 6'S (9°1g-£°01) 9°G1L (€778-969) €9L swajqo.d burieay
(€61-8'8) 7EL (5°57-6°0€) 0°8€ (8'%7-€0) L (7 L1-7L) L7LL (9°1€-981) 9%¢ (1°69-5%5) 0°29 syied Apoq bumams
(S6z-1°L1)6CC (9°25-0'8€) T'S7 (coL-0€)6'S (CeT-611)0°LL (0°62-991) €'C¢ (0°29-7'Ly) 875 saka/aoey bumams
(ceL-Ly) ¢ (z€e-007) ¢9¢ (6€-10) 1L (8°LL-8°€) L'L (7'yz-8Cl) 0'81L (0°08-899) 8°€L saka pay
(¢'l1z-70l) T§lL (669-2°1G) L'8S (Ly-€0)9°L (7°61-06) 9°EL (0°16-2°9€) GV (8°8Y-LvE) €LY safe A1img
(€°0€-9°L1) S€T (9°€9-8'8%) €95 (50L-0€) 09 (8'€z-€2CL)GLL (L°07-092) 8'2€ (C1S5-79¢) L'EY saka anlnsuas b1
(¢Lz-0'G1) L0z (7°L9-6"2S) €09 (Lv7-€0)9°L (7°G2-9°€L) 061 (LLy-97C€) L'6€ (L Ly-9°C€) L'6€ saka Buluing
(67C€-8°61) 6'SC (7719-979%) L'7S (€8-6'1) €Y (€82-6'G1) 9'Le (c°6€-8°12) 1'8¢ (7°€G-9°8€) 6'57 saka Kiarem
eN (¢'16-6'08) 998 EN eN eN (L°61-88) 7'EL (91895) swajqoud 843
(8°0Z-7'G)G'LL (9°€v-6717) L'CE (0°6-€°0) 9 (9°L1-L€) 06 (cle-zzl)soc (L°8L-779G) 6'L9 swajqoudjieN
(S61-7°6)8°€EL (¢05-L°G€) 6T (SL-S°1) L€ (€°G1-29) L0L (L9€-£722) 162 (€'79-876%) L'LS SS01JleH
(1'8-8°1) 7 (§°Lz-S°GL) L'Le (Sv7-€0) 9L (09-60)9°¢ (6'CC-8°L1) 891 (S'v8-5¢CL) 6'8L swajqo.d buneay spunop
§ aJanas-ajesapop Ky1anas Auy 10V Jqeaynp amny neieloN

31easjway|

panuiuo) g aiqey



250 | Chapter 4

(5'28-5°€7) T'0€ (679-6'6%) §°LS (L'ZL-6€) €L (862-0L1) 62  (SWE-0'LZ) v'LT (1°0S-1'6€) §'zy uoljeutn yuanbauy
(1e28)
eN (6'68-68L) 0°S8 eN eN eN (I'lz-1'0L) 0’5l uted/sdwesduiol/aasniy
(6'07-197) S°€€ (€'€L-1'65) G99 (L'vL-75) 68  (9°1€-G'8L)9WZ  (7'0%-197) O'EE (6'0%-192) S'€E aausInyel4
(6'51-7'9) G0L (L'Ly-692) L'€E (66-127)S'S (T6-€2) 05 (0'0g-€L1) TET (L'€L-6'85) €799 uonednsqg
(9'5-9°0)7'C (L°61-16) 8°€EL (02-00) 00 (9'5-9°0)2'C (TL1-€1)9LL (6°06-£'08) 7'98 pajIWOA
(5'€2-0ZV) T'LL (6'55-8°0%) £'8Y (00L-L2) 9§ (EL1-7L) 1L (7'8€-7%27) L'LE (Z'65-L7Y) L'LS sdweJo/uted eujwopqy
(L'2z-711) 591 (5'9%-6°L€) 0°6€ (6'€L-1'G) 8’8 (9'zL-€9) L'L (£'62-L91)5°TT (1'89-5'€5) 0°L9 eaoylielq
(ELL-7L)LLL (7°9%-11€) 6'8€ (8'7-€70) L (€'6L-019) 0°0L (E'7€-6'07) T'LT (€'89-9°€9) L'L9 easneN
(6'€Z-€71) 9°LL (9'L%-6°2€) L0V (66-17) (Lr-re)e (€'62-L91)§°CT (L°£9-7'Z5) 66§ uonsabipul
(0°62-591) £°2C (0'8S-1°€Y) §°0§ (8°6-97) (L'€T-L'LL)89L  (7'5€-6'1T) €'8C (6'95-02Y) §'6Y pajeo)q bunaay
(LULL-€L)GLL (€'0%-7°97) 0°€E (5'5-9'0) Z (S71-GG) €6 (1'8Z-L'SL) 71T (8°€L-1765) 0°L9 paybno)
(Lez-vev) viL (6'95-0°2Y) §'6Y (2'9-6'0) (9°02-6'6) L'yL (£°6£-7'627) L'ZE (0'85-1°€Y) §°0§ yiea.q 40 1J0ys
(8°2-9'1)8°€ (§'LZ-T'S1) 6°0C (6€-1°0) (€9-60) L (E€Z-6'L1)0°LL (8'%8-5'2L) L'61 1s3yd Ul uled
(Zlz-701) TSL (S'1S-L9€) 07y (2'9-60) (z'8L-1'8)GTL (6'5€-772) 8'8C (€'€9-5'8Y) 0'95 suoneydied
(6'€e-117) L'LT (€'79-1°05) €4S (L'TL-L%)08  (€6GZ-6'EL) L'6L  (0'LE-6'ET) T'OE (6°6Y-1'G€) L'TY BlUWOSY|
(L'71-96) 7 (5°5€-6'17) £'8C (7'9-6°0) (7LL-S€) L9 (7'52-G°€l) 6'8L (L'8L-5%9) L'LL plesyy
(9°2z-€'LL) 79l (£'59-0°15) §'8S (0'L-7'1) (6'81-9'8) L'EL (9°6%-8%€) L'zy (0°6Y-€%€) §'LY PalLIOM
(8°02-0°01) 8771 (6'55-6°0%) 7'8Y (5'8-6'1) ¥ (8'SL-7'9) 7'0L (6'0%-L927) S'€€E (L'65-L7%) 9°LS asua]
(€'1z-7°01) €51 (0°SS-1°0%) §°LYy (0°L-7'1) (9°L1-2'1)0TL (5'6€-6°57) Z'z€ (6'65-0°GY) §°Z§ a1qeyi|
(E'lz-7°01) €51 (5'8%-8'€€) 0'LY (7'8-6'1) ¥ (7'91-89) 6°0L (9'2e-G61) L'ST (2'99-G°16) 0°6§ passaidaq
§ 919A3s-3)eI3po fy1anas Auy 101y }iq e 3)inp amny neiejoN
ML Auy a)eas/way

panunuo) ¥z aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 251

~

EN

(L'€-00) 90
(Z71-9'1)8°S
(L9L-v2) ¢t
(L'y1-26) 68

(L8L-€8)8CL
(8'6L-7°6) 6€L
(9°8-6L) G
(§€z-0Tl) T'LL
(L'92-7'8) 6'GL
(8°LZ-L01) 9'SL
(8°0L-1€) 29

(€22-0°S1) £'0T
(1'8€-€91) L9
(0°0Z-€6) 0'YL

(T15-7°9¢) 9°€v
(Swe-0'1L2) 7' LT

(1'§£-£°09) 89

(671-1G) 96
(9°12-16) 9°LL
(LLE-9°LL) €02
(€€€-002) €92

(L°1S-L9€) L7y
(€'67-1°0€) 8°LE
(0'LE-0'8L) 07T
(Z'65-17%) 11§
(L'59-T'L%) 9°€S
(6'87-0Y€) €'LY
(€'G€-912) L'8C

(9°19-9'9%) %S
(§'%S-T0€) 0°CTY
(€'05-€5¢€) LT

(S5°08-7°L9) €L
(8'LL-€LS) 8'Y9

EN

(L'z-00)0°0
(L'oL-7'0) 6¢C
(TzL-60)€Y
(TL-T1)ve

(6'L-91)6€
(8'7-€0) L'L
(0%-10) L'L
(8L-9'L)6€
(Ty1-9'1)8'G
(7LL-G€) L9
(87-€0) 'L
(7 LL-S€) L9

(€€z-19)0°€lL
(8'%7-€0)L'L

(L'8L-€8)8CL
(7'SL-19) L0l

EN

(L'€-00) 90
(L'oL-7'0) 6'C
(L'0L-7'0) 6C
(00L-22) 96

(L'yL-26) 68
(6L1-8°L) Tl
(TL-v)ve
(zel-18) g€l
(8'6L-7%) L0L
(L'y1-26) 68
(L8-0'2) S

(6'6L-26) 0L
(€°€2-19)0°€EL
(1'8L-6L) 7Tl

(0°8€-1%2) L'0E
(Lez-vzL) gLl

EN

(Z%1-79)0'6

(Z71-9'1)8°S

(e€z-19)0°¢€l
(Lez-1el) €Ll

(98e-9'v2) €°LE
(8'0€-6'LL) 6'EC
(L'9Z-071) 9°61
(6L9-G12) 7'vE
(20S-€92) L'LE
(8'2€-S6l) L'ST
(L'8Z-191) 6'LT

(6'07-1792) G°€€
(L'92-7'8) 6'GL
(6'S€-1'22) L'8C

(0°8€-1%2) L'0€
(0'SY-€°0€) 7'LE

(€6€-67C) 8'LE

(€%6-1'68) 7'06
(676-7'81) 7'88
(7'88-€89) L'6L
(0°08-L99) L'EL

(€°€9-€8%) 6'56
(€69-LY5) T'29
(0°28-0'69) 091
(6'55-8'0%) €'8Y
(8'85-€'€) 7'9¥
(0°99-1°15) £'8S
(7'8L-L'Y9) 6'LL
(7'€5-v'8€) B'GY
(8769-5'G%) 0°8S
(LY9-L6%) €'LS

(8'ze-5'61) L'ST
(L'zy-7'8T) T'SE

(91e35)
swa)qolid Ayenxas

sysealq
/sa1ddiu pabiejua/alog

Su013294Ul Jay}Q
suoldaul Akemury
Saysnyj joH

p10d
/yeay bujela)o) swayqoid

Ranissadxa buneamsg
SNIY3/43A34

uled

ured yoeg

uted Bupjiem aygnoap
Kyuaixap Jabuly swaqolid

193}/spuey
ssauquwnu/bunbur |

sa0}/s1abuly pjoa/ared
SSauYeam 31Isn|y

syuiof
/s@19snwi sured/sayoy

sdwesd ajasnpy

W 9J9A3S-3)elapoy

Ayianas Auy

v

g e aynp

amny

nejejoN

ML Auy

31easjway|

panuiuo) g aiqey



252 | Chapter 4

a)1qeandde jou BN :SUOIIEIASIGQY ",10] /, PUB }I] B 3}IN[), SOPN)IUI 919ASS-9}BIBPOIN S || 1B 9)QB)IBAB JOU S #7] 1Y 4

(1'9€-8'91) 9°52 (L'Z9-1°0%) Z'LS (9%1-97) 0L  (78Z-0'LL)98L  (L9€-8'91) 9°5Z (6'65-6'LE) 8'8Y euiben K1g
(§LT-76) L'LL (6'15-G%€) L9y (L71-72) 99 (L61-1'7)G 0L (5°0%-161) 682 (6°59-1'2v) 6'€S uo1323J2 INJIIQA
(6zL-Tv) 1L (L'62-591) 92T (879-01) 0°€ (T6-17) 8" (T'12-6'6) 6YL (G°€8-€°0L) v'LL xas Jaye/Bbulinp uied

(7'7€-5°07) L'LT (£'29-69%) L'7S (7eEL-9%)z8  (S6Z-TEL)8BL  (0°GE-1LZ) 9'LT (L'€S-1L€) €'SY X35 aunseard ssa7

(€'277-9°17) L'7¢E (8'LL-1"LS) L'79 (€L1-7L) 9Ll (L0E-LLL) L'EZ (S LE-€€T) L'0E (6'27-7'87) €'G€E X35 }52.19}U1 587

§ 919A3s-3)eI3po fy1anas Auy 101y }iq e 3)inp amny neiejoN
ML Auy a)eas/way

panunuo) ¥z aiqey



vl €'€e 00 Ty 00 zle €0 €'€ee €'ee Ly €5 0'5¢ abueyd ayse]
6L 0's 00 8'6€ 00 L'91 €7 00 00 082 00 €8 swnb buipaalg
60 0°0§ 00 0'eY 00 00z L'l £'ee 00 L'L€ 00 L9l swajqo.d yea)
L'z L9l 00 L'9¢ 00 L'SL 50 9Ly L9l L6y €0 052 yinow ssaualos/uled
50 €'€ee €'€ee 8Ly 99 e L0 L9l €'ee 1'S9 66 §'LE ymnow Auqg
L'0- 999 999 0°00L 00 99y 7'0- 9°99 9'99 €58 00 00y xSwa1goud asou uayiQ
L1’z 00 00 §'€T 00 L'6 €l £'€e L9l 8'€S 00 052 Spaalqg asoN
A £ee 00 9'8y 00 €€ Al L9L 00 VA 00 L9l swaqoud bunieay
z0 999 eee 7L 6 €0¢ €¢ 00 00 0yl 00 [ syied Apoq bumams
L'l €'€e 00 §°0€ 00 'Sl L'z 00 00 80y 00 8l saka/aoe) bumams
9°0 00z €€l €'€e €0L 8Lz €0- £'€e €'€e 87y L'zl §'8C (91895) swiajqoud akg
00 £ee L'9L Ly 00 L9L Ll 052 00 6'SY 00 L9l ¥Swajgoud jieN
60 L'91 €€ €'€§ €eL €'€ee Gl €'ee 00 8Ly 00 A4/ $S01J1eH
8L €'€e 00 L'6€ 00 78l €'l 00 00 181 00 vl swajqoud buneay spunom
€0 £'€e 992 9'ey L'zt 61T L0 002 9'92 9°9% 'Ll 6'8C (91895) swiajqoud uns
S0 9°99 €'ee 81§ 8'8 £ee L0 9°99 00 719 00 £'ee useas pasinig
L0 'S €'Ee 009 L8l 7'6€ L0 z'ee z'ee 6Ly 66 6'SC (91895) swajqoud aniiuboy
9°0 €'ee 00 v'EL 80 L'zt 9'0 999 €'ee 619 LY £'ee Azz1q
Sl L'91 00 Tz 00 L'zt L0 0'52 €'€e L'y 9Ll 9'9C sayoepesa
70 zoy 9Ly 9'9§ 062 8'Zy $°0 792 6'8¢€ £'9§ 8€C TV (e1095) anbiey
19%S6  12%S6 19%S56  12%S6
SSaUM3NS yol uelpap Jaybiy JOMOT]  UBI | SSAUMINS  HDI ueipaly JaybiH J1amo  ueap
quunnsog quuIwpsy way|

Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 253

|1 e qiuinsoq uo syuaiied ¥ pue ‘qiuiwidse uo syuaiied g | ul 'sway 816uls gy snyd sa1eas / 1oy s8103s swoydwAs ueipaw pue uea §Z 31qel



254 | Chapter 4

60 05z 00 51z 00 0oL L0 gee L9l 51y 10 80z Ayiexap Jabuyy swayqoud
199}
5l gee L9l 6'SY L0 €€z L0 gee L9l 51y I'0 80z  /spueyssauqunu/bunbui)
70 0001 00 0001 00 00y 51 00 00 55/ 00 002 ¥5803/s196Ul4 P103/Ied
(21028)
z0- 95 99y 819 80z €Ly z0 5ze 99¢ 0SS WLl T9E uted/sdweud yutof/312sn |y
10 052 £ee 5Ly 7zl 00€ 50 0S. L9l £5L 00 St uoleurn yuanbau
z0- 785 9'99 606 L'67  00L Al gee e 895 I 'Y/ asuanie)4
20 L'l6 gee LLL 56 ey L0 999 005 R 76 9Ly sdweJd/ured jeuiwopqy
L'l gee 00 0'ey 00 002 4l gee gEe 895 1 76T uonednsqQ
90 9'99 00 9'19 0s gee Al 052 00 L'€9 00 05 eaoy.ielg
5l L9l 00 ATk 00 L'zl £z 00 00 082 00 €8 PalWOA
7'l 05z 00 95y 00 002 €0 999 L9l 95 5l 162 easneN
50 e gee 169 96 7'6€ 80 9Ly €€ L'€9 ge g€ uonsabipuj
Al 9'99 £ee 169 st vy L0 000l €€ 8'/8 6 8SY pajeoiq bunaay
70 005 gee 89y L'l rAVR4 00 9Ly 00§ £5L €9l 8'sy paybnoy
L0 005 eee L'€S 69 13 00 9Ly 00§ €51 €91 8'sy y1eauq o 11oys
'L gee 00 50¢€ 00 L'l £l gee L9l 8'€s 00 05 1532 Ul Uled
91 gee 00 6Ly 50 Tz 80 9Ly £EE L'€9 ge g€ suoneydied
50 zoy L9l 59¢ 76 8zt 80 gee €€ 785 AT AL (21895) swaiqoud pooly
8L eee 00 L'6€ 00 78l 80 91y g L'€9 SE  £Ee $501 933addy
19%S6  12%56 19%S56  12%S6

SSaUMaNS YOI ueipap J3ybily  1amo  ueap | ssaumays Yol uelpaly Jaybiy 1amo  ueap

quuinsog quuiwsy way

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 255

~

‘[6] @19e1dad0e SE 0" Z> pUB '}U3])9IXd S UIAS S|
0'L> 4O SSAUMaNS \/ "("Z< $O SSaUMIS B 3}eIIpUl S]192 papeys ‘abued ajijienb Jajul iy p| 1BAI9}UI 9IUSPIJUOD 1| (SUOIIRIARIGYY | | }B 9)Ge)IBAR JOU SB 7] 1Y 4

z0 9Ly £'ee VA 6'S 1’62 'l €8 00 8've 00 €8 euibea fig
uo1daJa bujuieuiew
00 €€e eee 000l 00 €ee 00 L9l £ee 99/ 00 €ee /Bumab Annoiyig
L0 Ly 812 A 8'8 0°0¢ 7°0- L'9¢ 8°LT Ly L8 0'5¢ (91895) swajqoud Aynenxas
sjsealq
VN 00 00 VN VN 00 VN 00 00 VN VN 00 /sa1ddiu pabuiejua/aios
Sl 00 00 €08 00 €ElL VN 00 00 VN VN 00 ¥SUO0I3234UI I3YIQ0
VN 00 00 VN VN 00 Sl 00 00 7St 00 L9 ¥Suonoaul kemiry
0L £ee 00 Gee 00 L9l 9L £ee 00 708 00 802 Saysny10H
p102
€0 gee eee 7'Gy 8/ 992 91 gee 00 708 00 8°0¢ /¥eay Bunes)03 swajqoid
80 0°0S 00 6Ly S0 e 'L 9Ly 00 7'LS 00 062 Kanissaoxa buizeams
Sl L9l 00 AR 00 L'zl €l gee L9l 8'€S 00 0S¢ SNIY2/49Aa
80 £ee 00 0°LS 00 002 60 £ee £ee 0'%8 00 £ee xured>oeg
19%S6  12%S6 19%S56  12%S6

SS3aUMaNS yol uelpap Jaybiy JOMOT  UBI | SSAUMINS  HDI ueipaly JaybiH J1amo  ueap

quunnsog quuIwRsy way|

panunuo) gz aiqey



8L €'ee 00 1'ze 8'8 GGl 7't 00 00 9'GlL 8'¢ L6 abueyd ayse]
Gl €'ee 00 6'EL 8'G 8'6 L't 00 00 Lot Ll 6'S swnb Buipaag
0'¢ €'ee 00 L8l 9L L'eL L'z 00 00 el g'e G'8 swalqold yjea)
€¢C 00 00 Gl A 6'6 Gz 00 00 8yl A G'6 Yinow ssaualos/uied
0L €'ee 00 8'¢ce 9°LL 'St gl €'ee 00 9'9¢ Gl 06l yminow Aig
L0 €'ee 00 9'LE ool 8'0¢ S0 9Ly L91 '8¢ L1l 0'5¢ xSwia1goud asou JayiQ
LT 00 00 9'G 60 €€ 6'C 00 00 G'S 70 0€¢ Spaa1q 8soN
8L €'ee 00 L6l 0’8 6'€lL L'z 00 00 A e L'L swaqoud burieay
0L €'ee 00 L'8C 7'Gl 0'ze L'l €'ee 00 1'9¢ Lzt L6l sysed Apog Bumams
Al 9'99 €'ee 7'9y €le 6'8€ 7'l €'ee 00 9'8¢ 7Ll 0'0¢ saka/aoe) Bumams
G0 9'9¢ 9'9¢ 8'LE 6'¢Ct €'Le 90 L9¢ €elL §'LT 691 e (91825) swajqo.d akg
80 999 00 6'8¢€ Lt 0'5¢ L'l L91 00 091 Gl 8'8 xSwaigoud ieN
6’1 €'€e 00 91 99 9Ll 90 9Ly €ee 7'ye L6l 8'9¢ SSo0yJleH
7% €'ee 00 Lyl LS ol L'z 00 00 Ll 0'S () swayqoud buneay spunom
'l 0'0¢ el 0've L'l g6l 7'0 0'0¢ 9'9¢ G'Ee e G'8¢ (91825) swa)qoud us
60 €'ee 00 8'LC L'SL L'z 8L €'ee 00 8’8l 69 6'Cl Aisea pasinig
9'0 €'ee L't 6'SC €91 (Y4 L0 €'ee e G'LE 9'€C G'0€ (91895) swaqoud aaniuboy
L €'ee 00 €6l L €ll gl €'ee 00 6'0C 06 6yl Azz1g
7'l €'ee 00 GLL L'L 9'CL L'l €'ee 00 €le L9l L'€eT saydepesay
00 'y 6'8¢ ey L'Ee 0'6€ L0 6'lE oLy 6'CS 8'6€ €9 (91895) anbiey
12%S6  13%S6 12%S6  13%S6
SSaUMa)S YOI ueipap 19ybl{  1amo7 uealy | ssaumals YOl uelpap JaybiH J1amo] ueap
quunew| qiupeseq way|

256 | Chapter 4

|1 1e qiunpew uo syuaned #g pue ‘gluizesep uo syualied g/ ul ‘'sway 31buls g snd $318IS / 10) S3J00S swojdwAS Uelpaw pue uealy 9 ajqeL



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 257

8L gee 00 002 78 Tl 0z 00 00 L'gL €5 L1l Ayisxap Jabuyy swayqoud
199}
80 gee gee gee 76l 79T 90 999  €€e 0'sY €6z L'SE  /spueyssauqunu/bunbui]
60 9Ly 00 Loy 0zl 92 €0 999  g'€e €65 90z 007 ¥5303/s136Ul4 P03 /1R
(21828)
50 L'y 99 69¢ LSz €le 60 £ee 05 ele L6l §ST uted/sdwed yuiol/a19sn |y
90 999  g€¢ A3 ST 662 50 999  g'€e 7'y 19z L'SE uoieurn yuanbau
70 999  g€€ oYY S6z L9 50 999  g€¢ L'ey 757 SWE aauanje)4
90 gee g€t /T 6SL L'l Al £ee g€t zee S9L 8¢ sdweud/uted jeuiwopqy
6l 00 00 6L 7'y L8 £l £ee 00 L'Le Lyl 922 uonediysqg
80 999 g€t 56¢€ €7 60¢ 91 £ee 00 reT Lol L9l eaoyuielg
L'l 00 00 van! L'y L'l L'y 00 00 L9 00 0 pPaNWOA
90 gee g£ee €5z gyl L0z 91 g€eEE 00 €€z 88 L9l easneN
L'l gee 00 8'8z 9yl Ll 7'l €€ 00 5z el vel uonsabipul
0l eee 00 L'62 CRTR 844 90 9Ly  gee 6'8¢ 0§z 60€ pajeoiq bunaay
L'l gee 00 981 8L zel 0z g€ee 00 86l €9 LEl paybno)
90 gee g€t 6'€E €0z LT 0l gee L9l £z £yl 80z y1eaiq 4o 110ys
LT 00 00 gzl g€ €8 0 00 00 Tl L'e 'L 15342 Ul uled
80 eee 00 85z vl 00z 0L £€ee 00 0Le VAT A suoneydied
Al gee L9l L'0g 98l €%z Al 8Lz L9l L'0g £8lL e (e1895) swaiqoud poopy
5l gee 00 6'€T 7oL UL L'l €8 00 L9l €5 Lol 5501 93)19ddy
19%G6  12%S6 19%56  13%S6

SSaUMaNS  HOI ueipap 19ybiy  19mo  ueap | SSaUMaNS YOI uelpap  JaybiH 1amo]  uesp

quunew quupeseg way

panunuo) 9z aiqey



258 | Chapter 4

‘[6] @19e1dadde SE )" Z> PUB 'JU3])9IX S UBAS S|
0'L>J0 SSAUMaNS \/ "("Z< JO SSaUMIYS B 3}eIIpul S]182 papeys abued ajijienb Jajul iy | 11BAI3IUI 9IUSPIJUOD 1| (SUOIIRIASIGQY | ] }B 9]GB)IPAR JOU SB 7] 1Y

60 €'ee 00 8'GE el L'%¢ L0 999 00 'Sy €91 8'0¢€ euibea A1g
uo1da4a bujuiejuiew
€l €'ee 00 7'8C 06 9'8lL L'l €'ee 00 L'ee 0'G 06l /Bumab Annawig
60 'y e L'ze g8l €'5¢ ¢l €'ee e 6'9¢ €'le L'6¢ (91895) swayqoud Ayenxas
sysealq
L'e 00 00 €L L'l Gy €'¢ 00 00 6'Y L'0 4 /se1ddiu pabiejua/aiog
6'C 00 00 L8l 00 €8 [ 00 00 g6l 00 €8 ¥SUONIBULIBYI0
Gl €'ee 00 L'S€ 09 8'0¢ S'¢ 00 00 8yl 00 L9 ¥SU0II34ul Aemuly
0°€¢ 00 00 L1l 0¢ €L gl €'ee 00 ee 9'6 0LL S3aysnyj 104
p10d
L €'ee 00 '8¢ 6yl 9'1Z L'l €'ee 00 06C 9yl 8'lc /¥eay bunela)0y swajqoud
€l €'ee 00 L'€C Ll (WA €l €'ee 00 L0T €8 Gyl Kanissaoxa bupeams
'z 00 00 el ey 8'8 Gl €'ee 00 €Ll L'9 L1 SNIY3/43na4
8'L €'ee 00 8'9¢ G'9 L9l L'0 9Ly €'€ee R 86l 9'LE xutedoeg
12%S6  13%S6 12%S6  13%S6

SSaUMa)S YOI ueipap 19ybl{  1amo uealy | ssaumajs YOl uelpap JaybiH J1amo] ueap

quunew| qiuneseq way

panunuo) 9z aiqey



~

8L 00 00 9°6€ 00 LLL ¢ 00 00 8¢l €l L'L abueyo ayse|
€0 €Ee 00 L°0€ 00 el 61l 00 00 9°6 80 ¢S swnb Buipaaig
€0- €€ €¢Ee §g'Gqe 9¢C 06l G'€ 00 00 6'8 00 0" swaiqoud yjeay
0¢ 00 00 79l 00 87 9¢C 00 00 L'yl 00 L', yinow ssaualos/uied
00 00 €'€e L'1S G'ql €'Ee 9L €€e 00 7'8¢ 6L '8l uinow Aig
VN 00 €'€e VN VN €'Ee 60 €'€E 00 VALY LT 06l xSwagoud asou JayiQ
VN 00 00 VN VN 00 '€ 00 00 [t 00 L. Spa9]1q 3SON
VN 00 00 VN VN 00 NG 00 00 (WA Ll L6 swajqo.d burieay
8L 00 00 86l 00 99 v'e 00 00 6'€lL 90 €L syied Apog Bumams
0'¢ 00 00 79l 00 8 9L 0°5¢ 00 €6l 'y 8'LL saka/aoey bumams
70 L9l 00¢ 6'6C 7'y LLL 7'l 9'%¢ 00¢ cLe 76l €le (91895) swayqoud ak3
VN 00 00 VN VN 00 6l 00 00 LTl 00 L'g xSwajqouidjieN
60 L9l 00 §we 00 S'6 'l €€ L9l €'G¢ L'EL ¢ Sso)JieH
8L 00 00 86l 00 99 LS 00 00 6'¢ 00 0L swaiqo.d buneay spunopm
L'0- 9°9¢ 9°9¢ SeEr 9°€lL §'8¢ 90 L9€ 00¢ L'LE 891 e (91895) swayqod ums
0¢ 00 00 791 00 8 60 €€ 00 87l €Y §'6 Aisea pasinig
€0- L1l €€Ee 'Sy 6LL §'8¢ 60 €€ L1l 9¢¢ 701l g9l (91895) swalqold aaiubog
60 L9l 00 §e 00 §'6 7l €€e 00 L8l €9 0clL Azz1q
0'¢ 00 00 791 00 8 L¢ 00 00 6CL 6L 7L SaydepeaH
¢'0- 6'L€ 0oy 809 [A4 gov 00 €€ 6'8€ LSy C'LE G'8€ (91895) anbie
13%S6 13%S6 13%S6  13%S6
SSauMa)s  ¥OI uelpaly JaybiH  Jamo  uealy | SSaUMa)S YOI uelpaly J1aybiy  1amo  ueap
qiuneuod qIUnoNN wayj

Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 259

11 1e qiuneuod uo syuaned g pue ‘giuiiojiu uo syuaiied 4¢ ul 'swayl 816uls g1 snyd sa1eas / 1oy s8103s swoydwAs ueipaw pue uea £ 31qel



260 | Chapter 4

L0 052 00 162 00 LLL 9L 00 00 0Ll gl 79 Ayssyxap Jabuyy swarqoid
199}
00 00 gee VAT ! £ee 80 geE 00 L'yz 76 L9 /spueyssauqunu/bunbui]
UN 00 gee vN VN gee 7'l 00 00 €51 00 L'L ¥5903/5136U14 P03 /1R
(91895)
el 0§ 002 7'LE 80l 'Lz 60 €8z 00z L'LE 0sL L€ uted/sdweud yuiof/319sn |y
z0- 06z  €€€ 759 5zl 6'8€ L0 999 00 L€ Lyl 092 uoleutn yuanbau
90 €eE L9l L°0S 00 ree €0 999 g€ ey I'lz €Ce asuanie)4
00 €eE L9l 8'se 00 L91 5l €EE 00 £9Z 0L L9l sdweud/uted jeuiwopqy
00 gee L9l 8'se 00 L91 9L €eE 00 50€ 69 L8l uonedisqQ
8l 00 00 86l 00 9'g 7'e 00 00 991 00 el eaoy.ielg
VN 00 00 vN VN 00 9°¢ 00 00 0§ 00 L'z PalWOA
L'l 052 00 65y 00 L91 L' €8 00 /L X3 70l easneN
00 00 gee VAT ! eee L' 00 00 '8l € LLL uonsabipuj
00 005  €€€ 9'%9 0z gee el g€eE 00 0zz €9 L1 pajeoiq bunaay
VN 00 00 VN VN 00 L'l €EE 00 99z L'l 191 paybno)
8l 00 00 86l 00 9'g el €EE 00 0zz €9 Lyl yyeaiq 4o 110ys
8l 00 00 86l 00 9'g 8¢ 00 00 £zl 00 19 153U U uteqd
00 £ee L9l 8'se 00 L9l L' £€eE 00 59z 8's L1 suoneydied
9°0- L91 e L1 9'g L9l 0l zze ULl L1z LLtL 79l (21895) swajqoud poojy
L0 05z 00 L'6Z 00 LLL 57 00 00 SEl 90 'L 5501 933addy
1%856  12%S6 19%56  12%56

SSaUMaYS  YyO| uelpap  13ybiy  1amo  uealy | ssauma)S Yyp| uelpap Jaybi 1amo  uesp

qiuneuod qIURONN way

panunuo) £z aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 261

~

‘[6] @19e1dad0e SE )°Z> PUB '}U3])9IXd SB UBIS S|
0'L> 4O SSAUMaYS \/ "("Z< $O SSaUMIS B 3}eIIpUl S]192 papeys ‘abued ajijienb Jajul iy p| 1BAI2}UI 9IUSPIJUOD 1| (SUOIIRIARIGYY | | }B 9)Ge)IBAR JOU SB 7] 1Y 4

VN 00 £ee VN VN £'ee 80 €ee g£ee 708 791 €ee euibea Lig
uo1daJa bujuieyuiew
L0 L9L 00 6'85 00 L'LL S0 9'ly  €€€ 079 €6l 9°LY /6umab Annauig
60 05z A4/ s L9 962 9°0 Vavs A A A/ 7°9¢ L9L 592 (9189s) swa)qoud Aynenxas
sjsealq
VN 00 00 VN VN 00 6'C 00 00 9°0l 00 7S /sa1ddiu pabuiejua/aios
VN 00 00 VN VN 00 €€ 00 00 S'L 00 7'z ¥SUOII34UI IBYIQ
VN 00 00 VN VN 00 0z 00 00 LLL 00 8y ¥SUO234ul Aemuly
[ 0S¢ 00 6°Sy 00 L9L L'z 00 00 07 0¢ Sel saysnyy 104
p102
L0 052 00 L'62 00 'Ll L'l £ee 00 a4 0'g 9171 /1eay bupesa)o) swaygo.d
L0 05z 00 1'6Z 00 L'LL 0l £ee 00 zee 9°Z1 62T Kanissaoxa bupeams
L0 0'5¢ 00 162 00 L'LL 4 00 00 78 L0 A SNIY9/1aA3
VN 00 00 VN VN 00 60 e €€e 9'LS €0l 6°0€ xured>oeg
19%S56  12%S6 19%S56  13%56

SS3aUMaNS yoI ueipap Jaybiy Jamo ueap] | ssauma)ys Yol ueipaW J3ybiH Jamo]  ueap

qiuneuod quuRoYIN way|

panunuo) £z aiqeL



0¢ €'€ee 00 S99l 6 6'ClL 9°€ 00 00 L'8 00 6'€ abueyd ayse|
A 00 00 601 8'G €8 G'¢ 00 00 GEL 90 L', swnb Buipaalg
0'¢ 00 00 6'€l 8'L 601 9L 0'5¢ 00 9'LL 6'€ 8oL swalqold yjea)
€¢C 00 00 L'eL 0L 0oL gl 0'5¢ 00 6'Gl L'E 86 Yinow ssaualos/uied
[ €'€e 00 'Le 981 6'CC 0l €€ 00 €9¢ 68 9°LL yinow Aig
90 999 00 L'¢e 08l L'G¢ L0 €8 €'€Ee 0Ly €Ll L'6C xSwia1goud asou JayiQ
8¢ 00 00 L 8'C 0'S 0¢ 00 00 0oL 00 6% Spaa1q 8soN
L¢ 00 00 9l 0’8 €1l 9L 0°5¢ 00 (AT L'9 9°LL swajqo.d burieay
[ €'€Ee 00 VAIYA4 6€l L'LL 60 €Ee €¢Ee L'EE 9°€l 9°€¢ syied Apoq bumams
0L €'€e 00 L'6¢ L'0¢ 9'%7¢ ad 00 00 LC¢ 8'C LTl saka/adey bumams
9'0 0'0¢ 0'0¢ 8'9¢ 71T L've 0L 9'9¢ €el €7t Lot 9L (91825) swajqo.d akg
gl €ee 00 L'0C L'8 LYyl L'l €'ee 00 0'€y 00 0'0¢ xSwaigoud ieN
€l €'€Ee 00 0'%¢ 9l L0¢ 7'l €Ee 00 L'Le L9 6€lL Sso)JieH
S'C 00 00 L'l L9 68 L€ 00 00 971 Al 7L swajqo.d buneay spunopm
L0 992 002 e 71T €t 80 €'€C €elL L'9C gL 9'0¢ (91825) swa)qoud us
7'l €'€e 00 L1z 8'€l 7Ll Vad 00 00 Ll 'l G9 Aisea pasinig
80 €'€Ee (44 6'LC €le 9'%¢ €l €€Ee (44 %7°0€ L'yl §ce (91895) swayqoud anniuboy
Sl €'€e 00 S99l SolL SElL L¢ €€ 00 €0¢ S 7'ct Azz1q
Sl €'€Ee 00 L8l L'zt 7'al L'l €€ 00 6'€C L'S 87l SayoepesH
L0 6'8¢ 6'8¢ 8% ’'8e Gy z0 0've 9'Ly 8'8% €'ce gy (91895) anbiey
13%S6 13%S6 13%S6  12%S6
SS3UM3)S YOI uelpay  JaybiH  Jamo  ueal | SSAUM3INS YO| uelpay JaybiH J1amo  ueapy
DL Auy uoISSIWal 3aJj-Judwieal] way|

262 | Chapter 4

13| 1 Aue uosyuaied /zz pue ‘| ] 1B UOISSIWAI 33Jj-}uduiiealy ul syuajed gy Ul ‘'swayl a16uls g snid sa1eds / 10j S8100s swoydwAs ueipaw pue ueajy gz a1qeL



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 263

~

0z gee 00 7Sl 88 0zl 'l gee 00 992 8L zLL Ayisxap Jabuyy swayqoud
199}
60 gee gee L'Lg L'zt rAVRA 7'l gee 00 86l s gzl /spueyssauquinu/bunbuil
0l 999 00 6'S¢ 78l 0Lz 5'0- gee e zse 7’9 80z ¥5303/s136Ul4 P03 /1R
(21828)
L0 L8 8'ST 6'1L€ sz 98 00 gee e 8'Lg 0¥z 6°0¢ uted/sdweud yuiofl/a1asn W
90 999  g€e 7'9¢ 69 9l 60 gee L9l ze LSl 6€T uoneurn yuanbal4
70 999  g€g 0Ly §lE €9¢ 0l gee 00 zze SLL 61T sdusIniely
'L £ee 00 08z 761 L'€T £l €eE 00 08l 6y v sdweud/uted jeuiwopqy
8l gee 00 90z Al 991 5T L9l 00 L8l 8¢z Lol uonednsqo
7'l gee 00 19z 891 71z £ €8 00 661 0 5Ll eaoyuielg
LT 00 00 7'l e €5 VN 00 00 VN VN 00 PajWoA
£l g£ee 00 01z el 7L1 44 00 00 58 L0 e easneN
Al gee 00 VATA L91 0Lz Gl gee 00 892 59 L9l uonsabipul
60 gee gt 50¢ 91z 19z 91 gee 00 L8z L9 Ll pajeoiq bunaay
5l gee 00 z6l 6Ll 951 L'z £ee 00 01z 0y 5ZL paybno)
60 £ee 00 L'Lz z6l ree 51 g€eE 00 89z 59 L9l y1ea.q 4o 1ioys
5T 00 00 el 6'S 9'8 £ 00 00 78 L0 Ty 15342 Ul uled
'L gee 00 5%z L9l 90z 60 gee 00 7'eT 88 R suoneydied
Al 8Lz L9l €9z 661 L€z 0z 76l T L'0€ 0sL 8T (e1895) swaiqoud poopy
8l g£ee 00 9/1 g0l 6€l 3 00 00 68 00 0 ss0] a)addy
19%S56  12%S6 12%S6  12%S6

SSaUMaNs oI uelpsay  J9ybiH  J1amMo]  uealy | SSaUMdNS HOI uelpap 1aybiH  Jamo  ueap

DL Auy UOISSIWaJ 334§-JudWILIL]| way|

panunuo) gz aiqer



264 | Chapter 4

"[6] @19€3d322E SB 0" Z> pUB '}U31]13IX3 SB U3as S|
0'L>JO SSAUMaNS \/ "("Z< JO SSaUMIYS B 8}eIIpul S]182 papeys abued ajijienb Jajul iy | 1BAI2IUI 9IUSPIJUOD 1| (SUOIIBIABIGQY | ] }B ]GB)IPAR JOU SB 7] 1Y

80 €89 €'€ee 8'7¢€ 0'L¢ 6'LC G0 999 €'€Ee 8G9 ¢Sl G'GE euibea L1g
uo132a4a Buuiejurew
[ €'€Ee 00 ¢'0€ €91 [ X4 Gl 0S¢ 00 L'v¢e 00 6LL /Bumab Annoyyg
60 VA (A4 L'LE 0°€c (A4 €l 9Ly L1l 7've Sl 0°€C (91835) swajqoud Aynenxas
sjsealq
L€ 00 00 6 8'L 7'E LT 00 00 69 00 [ /se1ddiu pabiejua/aios
€€ 00 00 8'LL L'l 8'9 € 00 00 o0yl 00 Y xSU0Nd3UIIBYIQ
S¢C 00 00 g9l LY 90l VN 00 00 VN VN 00 xSuon3ul kemiry
0¢ €'€Ee 00 S9l 6 8¢l 7'l €Ee 00 €LL L'y L0l Saysny}ioH
p103
€l €'€ee 00 €ne €91 €0¢ 0l €'Ee 00 7'yv¢e 8L L'9L /yeay bunela)oy swaqoud
'l €'€ee 00 S'le 07l 8'LL 60 €€ 00 L'L¢ 7'6 €8l Kanissadxa Buzeams
Aa 00 00 Leci 0L 66 G'E 00 00 [ 00 L¢ SNIYs/I9ns4
0L €ee €ee 0'ze 8l 'S¢ 7'0 9'99 €'ee 8'89 L9 G'LE xutedoeg
13%S6 13%S6 13%S6  12%S6

ssaumajs Yol uelpay  JayBiH  J1amo]  ueap] | SSaUMaiS YOl uelpaly JaybiH  1amo  ueajp

DIL Auy UOISSIWaJ d3Jy-Judwyeal] way|

panunuo) gz aiqey



Development, validation and pilot-testing of a new PROM for monitoring TKl-related toxicity in CML | 265

Our pilot data in the context of published literature

Meta-analysis of severity of symptoms

In a systematic search in PubMed and Embase, up to February 2025 [10] we
identified eight other studies that used EORTC-instruments in CML patients,
with mean severity data that we could compare to our data (Table 29). We
excluded one Indian study from this comparison, as it's mean symptom
severities were only a fraction of those reported in other studies and therefore
lacked credibility [11]. For example, they reported a mean diarrhoea severity of
1.4, compared toarange of 17.9-21.7 in other studies. Similarly, for dyspnoea,
they reported a mean severity of 1.3, compared to a range 0f 22.3-27.1 in other
studies. Five further studies had data that could not be compared to other data,
because either: means could not be extracted from the article [12-14]; it was
unclear for which symptoms means/medians were reported [15]; or linear
transformation had not been performed [16].

Symptom severity could be compared for eight symptoms/scales, for dasatinib,
imatinib and nilotinib as current treatments. If only the standard deviation
was given, we calculated the 95% confidence interval with the webtool www.
openepi.com, with the population size set at 10,000, based on the z-test
for sample sizes 230, and based on the t-test for sample sizes <30. For the
24 symptom-treatment combinations, there was no significant difference
(defined as: overlapping 95%Cls of the unadjusted estimates) between our
data and data from the literature in 28 combinations. In six symptom-treatment
combinations there was a significant difference between our data and data
from the literature, with differences between unadjusted estimates ranging
from 6.5 to 21.3%. Notably, we could not compare our data to data collected
with a validated questionnaire for most of the items in our instrument.

In a random effects meta-analysis, there was no statistical difference
between TKI treatments for fatigue, pain and insomnia (Figure 1, Figure 3, and
Figure 5), whereas:

e Patients on imatinib reported more severe nausea and/or vomiting
compared to patients on dasatinib or nilotinib (unadjusted mean severity
difference 5.4% and 7.9%, Figure 2)

e Patients on dasatinib and imatinib reported more severe dyspnoea than
patients on nilotinib (unadjusted mean severity difference 8.8% and 11.4%,
Figure 4)
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e Patients on imatinib reported more severe appetite loss than patients on
nilotinib (unadjusted mean severity difference 10.1%, Figure 6)

e Patients on dasatinib reported more severe constipation than patients on
imatinib (unadjusted mean severity difference 12.6%, Figure 7)

e Patients on imatinib reported more severe diarrhoea than patients on
nilotinib (unadjusted mean severity difference 17.1%, Figure 8)
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Fatigue
mean severity Weight

Study with 95% CI (%)
dasatinib
Efficace 2020 E = 29.10 [ 24.40, 33.80] 7.23
Foulon 2021 —— 60.30 [ 53.00, 67.60] 6.77
This study | 47.30 [ 40.45, 54.15] 6.8
Heterogeneity: T = 237 49, I = 95.95%, H® = 24 67 e — 45.39 [ 27.57, 63.21]
Test of B = 6;: Q(2) = 54.65, p = 0.00
Testof 8= 0: z=4.99, p = 0.00
imatinib
Ali 2024 L 3 30.30[26.70, 33.90] 7.38
Efficace 2020 = 34.90[29.70, 40.10] 7.15
Foulon 2021 E 3 49.20 [ 44.90, 53.50] 7.29
Rashid 2020 g 35.80 [ 31.40, 40.20] 7.27
This study = 40.00 [ 34.40, 45.60] 7.09
Heterogenelty: T° = 47.33, I” = 89.93%, H’ = 9.93 i 38.00 [ 31.62, 44.38]
Test of 8 = 6;: Q(4) = 46.09, p = 0.00
Testof 8=0:z=11.68, p=0.00
nilotinib
Ali 2024 | 33.70 [ 27.60, 39.80] 7.00
Efficace 2018 E 3 19.10[ 15.35, 22.85] 7.36
Foulon 2021 - 48.50 [ 42.90, 54.10] 7.09
Sacha 2017 E ] 26.60 [ 23.60, 29.60] 7.45
Nguyen 2022 g B 28.30 [ 24.30, 32.30] 7.33
This study —— 40.40 [ 33.00, 47.80] 6.75
Heterogeneity: 1° = 103.83, I = 95.21%, H® = 20.87 g 32.52 [ 24.10, 40.94]
Testof B = 8: Q(5) = 87.29, p = 0.00
Testof 8=0:z=7.57, p = 0.00
Overall < 37.17 [ 31.43, 42.90]
Heterogeneity: 1° = 112.46, I = 95.21%, H® = 20.87
Testof B = 8: Q(13) = 245.82, p = 0.00
Testof 8=0:z=12.71, p=0.00
Test of group differences: Q.(2) = 2.02, p = 0.36

20 40 60 80

Random-effects REML model

Figure 1 Meta-analysis of mean fatigue severity measured by EORTC instruments in 230 patients
per treatment group
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Nausea/vomiting

mean severity Weight
Study with 95% CI (%)
dasatinib
Efficace 2020 —— 610 4.00, 820] 1064
This study —— 950 5.35 13.65] 9.00
Heterogeneity: 1° = 2.96, I’ = 51.20%, H® = 2.05 o 731[ 4.12, 10.50]
Testof 8, = 6;: Q(1) =2.05, p=0.15
Testof 8=0:z2=4.49,p=0.00
imatinib
Ali 2024 —— 11.80[ 9.30, 14.30] 10.37
Efficace 2020 —— 10.60[ 7.20, 14.00] 9.66
Rashid 2020 E = 13.40[ 11.80, 15.00] 10.92
This study ——  14.00[10.40, 17.60] 9.49
Heterogeneity: 1° = 0.14, I = 7.39%, H* = 1.08 A 12.73[ 11.46, 13.99]

Testof B =6, Q(3)=3.19, p=0.36
Testof 8=0:z=19.75, p=0.00

nilotinib
Ali 2024 —— 1010[ 5.70, 14.50] 8.78
Efficace 2018 - 270 1.30, 4.10] 11.02
Sacha 2017 E | 2.20[ 1.30, 3.10] 11.21
This study —u— 6.20[ 1.95 10.45] 8.91
Heterogeneity: 1° = 9.68, I” = 91.64%, H* = 11.97 s 477 1.39, 8.14]
Testof 8 = 8;: Q(3) = 14.65, p = 0.00
Testof8=0:2=277,p=0.01
Overall e = 853[ 579, 11.27]
Heterogeneity: 1° = 17.25, I* = 04.02%, H* = 16.73
Test of 8 = 6 Q(9) = 223.15, p = 0.00
Testof 8 =0:z=6.10, p=0.00
Test of group differences: Q,(2) = 25.26, p = 0.00

0 5 0 15 20

Random-effects REML model

Figure 2 Meta-analysis of mean nausea/vomiting severity measured by EORTC instruments in
230 patients per treatment group
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Pain
mean severity Weight
Study with 95% CI (%)
dasatinib
Efficace 2020 — 14.70 [ 10.30, 19.10] 11.32
This study R s 2540 17.85, 32.95] 8.27
Heterogeneity: 1° = 47.31, I = 82.64%, H =576  ——=o—— 19.59 [ 9.14, 30.04]
Test of 6, = 8;: Q(1) = 5.76, p = 0.02
Testof 8=0:2z=3.68, p=0.00
imatinib
Ali 2024 —— 18.30 [ 13.60, 23.00] 11.03
Efficace 2020 —— 22.00[ 17.40, 26.60] 11.13
Rashid 2020 —— 28.70 [ 24.80, 32.60] 11.80
This study —— 24.00[17.30, 30.70] 9.06
Heterogeneity: 1° = 15.54, I = 72.15%, H* = 3.59 -t 23.33[ 18.74, 27.92]
Testof 8 = 8;: Q(3)=11.91, p = 0.01
Testof 8=0:z=9.97, p=0.00
nilotinib
Ali 2024 —— @ 32.00[23.20, 40.80] 7.22
Nguyen 2022 —— 21,10 [ 16.70, 25.50] 11.32
Sacha 2017 R B 16.00[ 13.00, 19.00] 12.60
This study —a— 1870 8560, 28.80] 6.26
Heterogeneity: 1° = 31.84, I = 80.79%, H* = 5.20 = 21.31[ 14.87, 27.75]
Test of 8 = 8; Q(3) = 13.03, p = 0.00
Testof 8=0:z=6.49, p=0.00
Overall e 21.68 [ 18.28, 25.08]
Heterogeneity: 1° = 21.54, I = 77.39%, H' = 4.42
Test of 8, = 8;: Q(9) = 42.96, p = 0.00
Testof B =0:z=1250, p=0.00
Test of group differences: Q,(2) = 0.54, p=0.76
10 20 30 40

Random-effects REML model

Figure 3 Meta-analysis of mean pain severity measured by EORTC instruments in 230 patients
per treatment group
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Dyspnea
mean severity Weight
Study with 95% ClI (%)
dasatinib
Efficace 2020 N e 21.40 [ 16.40, 26.40] 11.55
This study —— 20.80 [ 14.30, 27.30] 10.12
Heterogeneity: T° = 0.00, I* = 0.00%, H = 1.00 -t 21.18[ 17.21, 25.14]
Testof 8, =0, Q(1)=0.02, p=0.89
Testof 8=0:z=10.47,p=0.00
imatinib
Ali 2024 —— 18.60 [ 13.60, 23.60] 11.55
Efficace 2020 —— 22,30 [ 17.00, 27.60] 11.26
Rashid 2020 = 26.70[ 24.30, 29.10] 13.71
This study —a— 27.10[20.30, 33.90] 9.84
Heterogeneity: T = 10.65, I* = 66.75%, H* = 3.01 < 23.79[ 19.79, 27.79]
Testof 8, = 6;: Q(3) = 9.58, p=0.02
Testof8=0:z=11.66, p=0.00
nilotinib
Ali 2024 —a— 1590 8.90, 22.90] 9.65
Sacha 2017 - 11.30 [ 8.50, 14.10] 13.44
This study —a— 14.10[ 6.25, 21.95] 8.88
Heterogeneity: 1° = 0.89, I° = 9.41%, H* = 1.10 e 12.36 [ 9.51, 15.21]
Testof 8 =6;; Q(2) = 1.69, p= 043
Testof @=0:z=8.51, p=0.00
Overall i 19.87 [ 16.11, 23.62]
Heterogeneity: T = 25.28, I = 82.68%, H* = 5.77
Testof 8, =0, Q(8) = 75.96, p = 0.00
Testof8=0:z=10.37,p=0.00
Test of group differences: Q,(2) = 25.33, p = 0.00
10 20 30 40

Random-effects REML model

Figure 4 Meta-analysis of mean dyspnoea severity measured by EORTC instruments in 230
patients per treatment group
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Insomnia
mean severity Weight
Study with 95% CI (%)
dasatinib
Efficace 2020 —i— 20.40 [ 15.00, 25.80] 10.51
This study —@———  29.90(21.25, 38.55] 7.45
Heterogeneity: 1 = 31.59, I* = 70.01%, H* = 3.33 e 24.52 [ 15.30, 33.75]
Testof B, = 8;: Q(1) = 3.33, p=0.07
Testof 6=0:2z=5.21,p=0.00
imatinib
Ali 2024 —a— 20.80 [ 15.90, 25.70] 11.02
Efficace 2020 —— 27.00 [ 20.90, 33.10] 9.80
Rashid 2020 B 15.70 [ 14.30, 17.10] 13.92
This study ———33.30[ 25,50, 41.10] 8.18
Heterogeneity: 1° = 49.86, I° = 90.72%, H’ = 10.78 T 23.57 [ 16.15, 31.00]
Testof 8 = 6: Q(3) = 32.72, p = 0.00
Testof 8=0:z=6.22, p=0.00
nilotinib
Ali 2024 — 17.30 [ 10.30, 24.30] 8.92
Nguyen 2022 —— 22,90 [ 18.00, 27.80] 11.02
Sacha 2017 —- 21.10 [ 17.90, 24.30] 1267
This study ——8———— 2880[1895 3865 652
Heterogeneity: 1 = 0.00, I° = 0.00%, H* = 1.00 < 21,55 [ 19.13, 23.98]
Testof B, = 6;: Q(3) = 3.86, p=0.28
Testof 8=0:z=17.42, p=0.00
Overall gl 22.84 [ 19.42, 26.25)]
Heterogeneity: 1° = 21.33, I = 81.16%, H* = 5.31
Test of 8 = 8;: Q(9) = 54.52, p = 0.00
Testof 8=0:z=13.10, p =0.00
Test of group differences: Q,(2) = 0.58, p = 0.75
10 20 30 40

Random-effects REML model

Figure 5 Meta-analysis of mean insomnia severity measured by EORTC instruments in 230
patients per treatment group
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Appetite loss

mean severity Weight
Study with 95% CI (%)
dasatinib
Efficace 2020 —i— 11.80[ 7.00, 16.60] 10.25
This study —l 10.70[ 5.30, 16.10] 9.81
Heterogeneity: 7 = 0.00, I* = 0.00%, H* = 1.00 i 1131 7.73, 14.90]
Test of 6, = B: Q(1) = 0.09, p=0.77
Testof 06=0:2=6.18, p=0.00
imatinib
Ali 2024 —— 15.20 [ 11.00, 19.40] 10.67
Efficace 2020 —— 12.80[ 8.40, 17.20] 10.54
Rashid 2020 ——  23.40[20.60, 26.20] 11.54
This study —————8———— 17.10[ 5.35, 28.85] 5.57
Heterogeneity: ° = 22.19, I° = 81.18%, H* = 5.31 -~ 17.33 [ 11.95, 22.72]

Testof B = 6;: Q(3) = 20.36, p = 0.00
TestofB=0:z=6.31, p=0.00

nilotinib

Ali 2024 —— 13.00 6.80, 19.20] 9.22
Efficace 2018 B = 4.10[ 140, B6.80] 11.59
Sacha 2017 E B 7.50([ 520, 9.80] 11.78
This study —— 7.10[ 0.85, 13.55 9.03
Heterogeneity: 7° = 6.54, I = 65.61%, H” = 2.91 - 7.24[ 3.99, 10.50]

Test of B, = B Q(3) = 8.00, p=0.05

Testof B =0:z=4.36, p=0.00

Overall e 12.08[ 8.34, 15.83]

Heterogeneity: 1° = 20.61, I° = 88.01%, H* = 8.34
Testof 6 = B: Q(9) = 116.16, p = 0.00
Testof 8 =0:z=6.32, p=0.00

Test of group differences: Q.(2) = 10.24, p = 0.01

Random-effects REML model

Figure 6 Meta-analysis of mean appetite loss severity measured by EORTC instruments in 230
patients per treatment group
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Constipation

mean severity Weight
Study with 95% CI (%)
dasatinib
Efficace 2020 —— 19,50 [ 14.70, 24.30] 11.88
This study —l— 2260[14.00, 31.20] 9.37
Heterogeneity: T° = 0.00, I” = 0.00%, H” = 1.00 = 20.24 [ 16.04, 24.43]
Testof 8, =6, Q(1)=0.38, p=0.54
Testof 8=0:z=9.46, p=0.00
imatinib
Ali 2024 E 3 220[ 040, 4.00] 13.27
Efficace 2020 —— 10.90[ 6.90, 14.90] 12.34
Rashid 2020 [ 9.30[ 8.50, 10.10] 13.47
This study — 870 4.45, 12.95] 12.20
Heterogeneity: T° = 13.93, I” = 92.69%, H* = 13.67 < 7.59[ 3.65, 11.53]
Testof 8, = 6;: Q(3) = 51.74, p = 0.00
Testof8=0:2=3.77,p=0.00
nilotinib
Ali 2024 — @ 26.00[13.80, 38.20] 7.15
Sacha 2017 E 10.50 [ 7.60, 13.40] 12.88
This study _ 18.70[ 7.00, 30.40] 7.43
Heterogeneity: 1° = 47.50, I° = 70.20%, H° = 3.36 R 16.86 [ 7.49, 26.23]
Testof 8, =6, Q(2)=7.31,p=0.03
Testof 8=0:z =353, p=000
Overall et 12.99[ 8.24, 17.74]

Heterogeneity: T° = 43.45, I’ = 95.44%, H* = 21.94
Test of 8, = 6;: Q(8) = 94.88, p = 0.00
Testof 8=0:z=5.36, p=0.00

Test of group differences: Q,(2) = 19.03, p = 0.00

Random-effects REML model

Figure 7 Meta-analysis of mean constipation severity measured by EORTC instruments in 230
patients per treatment group
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Diarrhea
mean severity Weight

Study with §5% CI (%)
dasatinib
Efficace 2020 N = 8.80[ 4.80, 12.80] 1167
This study —— 16.70 [ 10.15, 23.25] 10.72
Heterogeneity: 1° = 23.54, |” = 75.43%, H? = 4.07 -l 12.31[ 4.61, 20.00]
Test of 8 = 6;: Q(1) = 4.07, p = 0.04
Testof 8=0:z=3.14,p=0.00
imatinib
Ali 2024 — 24.80[17.80, 31.80] 10.53
Efficace 2020 — 17.90 [ 13.40, 22.40] 11.51
Rashid 2020 - 18.80 [ 16.20, 21.40] 12.03
This study ——— 30.90[ 22.30, 39.50] 9.81
Heterogeneity: 1* = 20.85, I* = 76.73%, H* = 4.30 e 22.05[ 16.76, 27.34]
Testof B, = 8;: Q(3) = 9.61, p=0.02
Testof 8=0:2=8.17,p=0.00
nilotinib
Ali 2024 — 8.70[ 3.00, 14.40] 11.07
Sacha 2017 i) 1.40[ 050, 2.30] 12.28
This study —— 7.30[ -0.00, 14.60] 10.40
Heterogeneity: 1° = 14.21, I = 72.41%, H* = 3.62 -l 4.97 [ -0.11, 10.05]
Testof 8, = 6;; Q(2) = 8.47, p=0.01
Testof8=0:z=192, p=006
Overall el 1467 8.70, 20.65]

Heterogeneity: 1° = 75.44, |* = 95.80%, H® = 23.83
Testof 6 = 6; Q(8) = 284.27, p = 0.00
Testof 6=0:2z=4.82, p=0.00

Test of group differences: Q,(2) = 20.88, p = 0.00

Random-effects REML model

Figure 8 Meta-analysis of mean diarrhoea severity measured by EORTC instruments in 230
patients per treatment group
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TKI-treatments compared in other studies

In a systematic search in PubMed and Embase, from inception up to February
2025, we identified ten studies that compared symptom prevalence or mean
symptom severity between current treatments, measured with validated
patient-reported instruments in at least thirty patients (Table 30). Seven
studies made comparisons between similar current treatments as we did, of
which only one study by Efficace et al. adjusted for covariates [17]. This one
study found that patients on dasatinib experienced less nausea/vomiting, pain
and diarrhoea compared to imatinib, while patients on imatinib experienced
less constipation. Comparing results from our study with this study, our results
are similar with regard to diarrhoea and constipation. However, for nausea/
vomiting and pain we found no difference between dasatinib and imatinib; while
for headaches, skin problems, and hair loss we did find significant differences
favouring imatinib. Possibly, differences in matching/covariates adjusted for,
and/or population differences, are the cause of these differences. Efficace et
al. matched on co-morbidity and previous CML treatment for example, but did
not adjust for dosage, as we did. Other differences we identified (Cognitive
problems (scale), Swelling face/eyes, Feeling bloated, and Hot flushes) were
not evaluated by Efficace et al.
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Abstract

Background

Toxicity monitoring should be modernised toinclude real-world patient-reported
data. However, little is known on how stakeholders view the incorporation of
real-world patient-reported toxicity symptoms into guidelines. This gap hinders
the development of a sustained learning health care environment and limits the
incorporation of this data into daily care.

Methods

This qualitative study, reported according to COREQ, involved interviews with
29 plus ten chronic myeloid leukaemia (CML) patients and 18 CML clinicians,
including eight haematologists/guideline developers. The interviews were
audio-recorded, transcribed, andindependently coded in Atlas.ti. Aframework,
adapted from systematically sourced literature, was used for coding. Codes
were assessed as either beneficial or limiting. An expert panel of all CML
guideline developers completed and prioritised the identified knowledge gaps
through a RAND-modified Delphi procedure.

Results

Thirty-one benefits and limitations of systematically monitoring patient-
reported toxicity symptoms in the real-world were identified. Compared to
an existing framework, novel benefits centred around the use of aggregated
data: participants viewed real-world patient-reported toxicity symptoms as
a way to systematically include patients’ toxicity symptoms in the guidelines;
personalise guideline advise; and fill knowledge gaps. The expert panel
agreed on 14 knowledge gaps in chronic myeloid leukaemia care that could
be addressed through such data. Novel limitations focused on the suitability,
acceptance, and applicability of toxicity symptom monitoring in routine
clinical practice. Participants felt that this monitoring does not establish a
causal link between medication and symptoms, and it has no added value over
open conversation.

Conclusions

The benefits and limitations of adopting patient-reported real-world toxicity
symptom monitoring need to be leveraged and addressed to ensure maximum
value and uptake. Guideline developers viewed aggregated data as beneficial.
The identified knowledge gaps provide concrete points of action for CML
guideline development.
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Introduction

The routine monitoring of patient-reported symptoms, with feedback to
health care professionals, has improved both quality of life and survival
in solid oncology patients [1-4]. This evidence firmly establishes patient-
reported outcome measures: monitoring across the care continuum is now
recommended by ESMO to detect and manage treatment toxicities early, as
well as relapses, and tailor care [5]. In haematooncology, however, evidence
for symptom monitoring is still limited [6]. Nevertheless, there is a need to
modernise toxicity assessment by incorporating patient-reported outcomes
into real-world care in this field as well [7, 8].

In addition to improving the quality of care, patient-reported toxicity symptom
assessment can be systematically aggregated and evaluated as a quality
metric [5]; contribute to the scientific debate; and inform the development
of evidence-based guidelines. At present, haematooncology guidelines rely
almost exclusively on clinical trials. However, these trials rarely incorporate
patient-reported outcomes [7], and their selective inclusion criteria limit real-
world applicability.

Patient-reported outcomes are particularly relevant in chronic conditions
like chronic myeloid leukaemia (CML), where most patients require lifelong
tyrosine kinase inhibitors (TKls). TKI use is associated with substantial
low-grade toxicity [9], which is often underestimated by clinicians [10].
Approximately 30% of patients require a TKI switch due to intolerance [11].
If CML guidelines focus too heavily on survival and disease control, they risk
losing relevance. For most patients, disease control is adequate, making
toxicity management the primary concern.

So, why are CML patient-reported toxicity symptoms still not collected at an
aggregated level and used to guide CML care? As a first step, CML guideline
developers need to assess whether monitoring CML patient-reported toxicity
symptoms is useful for the evolving CML guideline, and if so, in what way?

At the same time the question remains: how should real-world TKl-related
toxicity symptoms in CML patients be measured? Patient-reported symptoms
do not necessarily imply that the TKI used caused the symptoms (toxicity),
much like symptoms or adverse events reported by professionals do not imply
causality. The establishment of a patient-reported Common Terminology
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Criteria for Adverse Events (PRO-CTCAE) by the National Cancer Institute
shows that adverse events and tolerability reported by patients are now
considered valuable sources of information on treatment toxicity [12].

In CML, we know that patients report worse symptoms such as depression,
dyspnoea, fatigue, pain, and composite symptom-burden scores (e.g., nausea,
diarrhoea, itching, skin changes, and swelling of arms or legs) compared to
controlsorthe general population [13, 14]. Since the CMLitselfis well-controlled
in the vast majority of patients, the most plausible explanation at the group level
is the TKl-treatment. However, no patient-reported instrument currently has
sufficient content validity to measure TKI-related toxicity symptoms [15].

The development of a new instrument needs to consider content validity,
feedback on results, and a sustainable workflow [16]. However, these factors
alone do not guarantee successful uptake [4]. The views of intended users
can create barriers and facilitators for uptake, and these need to be addressed
from the outset. While extensive knowledge is available on the perspectives
of end-users of patient-reported outcomes in general, there is little focus on
toxicity symptom reporting by patients in particular [17-41]. Perspectives from
the field of haematooncology are limited, do not focus on toxicity symptom
reporting, and reveal specific limitations [23, 42-45].

To prepare care and guideline development for real-world toxicity symptom
monitoring, we sought the views of patients, clinicians, and clinician-guideline
developers. What do they see as the benefits and limitations of real-world
toxicity symptom monitoring, and how do they view the use of its aggregated
data in individual care and guideline development? To pave the way for the
actual use of such data in CML guideline development, we also identified
knowledge gaps in CML care that could be addressed through systematic
patient-reported toxicity symptom monitoring.

Material and methods

Design and setting

This qualitative study interviewed CML patients and professionals, reported
in accordance with the COREQ checklist [46] (Table 1 in the Supplementary
material), and included a Delphi procedure. We chose a qualitative design to
capture the full spectrum of views on the uptake of real-world TKl-related
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toxicity symptom monitoring and to address knowledge gaps. Ethical approval
was waivered by the institutional Medical Ethical Committee, as the study was
not subject to the Medical Research Involving Human Subjects Act.

Objective

What are the perceived benefits and limitations of using a
proposed instrument that elicits real-world patient-reported TKI-
related toxicity, both on individual CML-care as well as on the
Dutch CML-guideline?

Study design
Qualitative study

Nationwide CMyLife and cmyCML platforms for CML-care,
affiliated patients and professional contacts plus the Dutch CML-
guideline development group

Hematologists:
Face-to-face,

Nurse-specialists:

Patients: Face-to-face phone or e-mail
Call through hone or e-r;mail through CMyLife
cmyCML website p network contacts

through CMyLife

and its newsletter
network contacts

and CML-guideline
development

group
Sampling (up to saturation)

Patients: Nurse- Hematologists:
Test-instrument: specialists: Convenience
purposive sampling Convenience sampling 11/11
27/59 applicants (0 sampling 7/11 candidates
declined); graphical candidates (4 (0 declined)
overview: purposive declined/did
sampling 17/113 pilot- not respond)

data respondents (7
declined/did not
respond)

In-depth interviews and focus groups

Qualitative analysis

Anonimised audiotranscripts analysed by 2 independent
researchers, applying deductive and inductive analysis, in Atlas.ti

RA modified Delphi procedure

Expert panel: all those actively involved in the Dutch CML-
guideline (8 hematologists, 2 patient representatives)

a) Identification of knowledge gaps from interviews

b)  Check for completeness, agreement and feedback of panel
c)  Final appraisal of adapted knowledge gaps

d)  Prioritization of knowledge gaps

Figure 1 Flowchart of the study
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The qualitative interviews were conducted as part of the development and
validation phases of an instrument designed to capture real-world patient-
reported TKl-related toxicity symptoms, hereafter referred to as the test
instrument, described in Table 2 in the Supplementary material. A graphical
overview of patients’ scores was included as part of the instrument.

Dutch CML patients are treated in eight academic hospitals and 68 general
hospitals [47]. In order to give them the tools to manage and monitor their own
CML, interpret BCR::ABL1 results, and act on them, the nationwide digital care
platform CMyLife was established. CMyLife includes a patient-portal (www.
cmycml.nl) and a guideline application [48, 49]. Currently, patients on the
platform have access to their own electronic personal health environment,
which bridges individual hospitals’ electronic patients files to the nationwide
CMyLife guideline application. The test instrument is intended to function
within the CMyLife digital care platform.

The Delphi procedure was conducted within the national HOVON (Dutch-
Belgian Cooperative Trial Group for Haematology-Oncology) CML-MPN
working group. This group is the guideline development group for the Dutch
CML guideline [50]. Figure 1 summarises the study flow.

Interviews

Recruitment

Recruitment and sampling took place during two phases: (1) the gualitative
development and validation phases; and (2) the subsequent gquantitative
validation phase of the test instrument.

In the first phase, 27 out of 59 patients who responded to a call on the
CMyLife platform were purposefully sampled (up to data saturation) to
reflect differences in sex, age, time since diagnosis, education, and hospital
type. Haematology nurse specialists (in training) were recruited through
our network via convenience sampling, and additional haematologists were
recruited until saturation was reached.

In the second phase, a further ten patients were recruited for interviews
based on the graphical overview constructed from their own data. These
ten patients were sampled from a group of 113 patients who responded to
anotherinvitational call on the CMyLife platform and participated in pilot data
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collection with the test instrument for six months (quantitative validation
phase). The sampling was purposefully done to reflect differences in sex, age,
time since diagnosis, current treatment and completion of pilot data.

Lastly, all Dutch haematologists actively involved in CML guideline
development within the national HOVON CML-MPN working group were
recruited for the Delphi procedure.

Sessions

Two researchers (YS, AC) conducted focus groups and individual interviews,
hereafter referred to as sessions, using semi-structured interview guides
centred on perceived (dis)utility (Supplementary material). Two to five days
prior to the sessions, the test instrument and/or graphical overview were
sent to participants, asking them to either fillit in (patients) or read it through
(professionals and patients for their own graphical overview). Informed
consent was obtained before the sessions began, and all sessions were audio-
recorded, transcribed, and anonymised.

Analysis

We systematically reviewed the literature and extracted (sub)themes from a
recent comprehensive systematic review [17] completing these themes with
codes from other systematic reviews plus more recent primary studies [18-41].
We used this framework as a code tree for deductive coding (Table 3 in the
Supplementary material). When no suitable codes were available, we applied
new codes through inductive coding. We then categorised codes according to
pre-existing (sub)themes, or placed them in new categories when existing
themes did not apply. If necessary, themes were rearranged to better reflect
our data. We labelled subthemes as a benefit, limitation, or mixed. Codes,
(the arrangement of) themes, and benefit/limitation labelling were discussed
between two researchers, who initially coded independently, until consensus
was reached.

RAND-modified Delphi procedure

The expert panel consisted of ten members: eight haematologists, and two
patient representatives from patient organization Hematon. This group
included all haematologists actively involved in the Dutch CML guideline, as
part of the HOVON CML-MPN working group. The procedure consisted of four
rounds (described in detail in the Supplementary material): (1) identification
of knowledge gaps from the interviews; (2) verification of completeness of,
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and agreement with, the identified knowledge gaps, followed by adjustments
if needed; (3) appraisal of the set; and (4) rating of priorities.

Results

Interviews

We interviewed 27 patients, plus ten additional patients, seven nurse
specialists (one in training) and 11 haematologists, eight of whom were
involved in CML guideline development. Participants’ characteristics are
described in Table 1. Compared to the existing evidence framework [17-41],
four new benefits, two new limitations and three new mixed benefit/limitation
themes emerged (Table 2). An overview of these new subthemes with
illustrative quotations is provided in Table 3 (other subthemes can be found
in the Supplementary material). Here, we describe the new subthemes, as
well as those that emerged with an additional focus compared to the existing
evidence. Table 3 in the Supplementary material provides an overview of the
differences between the existing evidence and this study.
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Table 1 Characteristics of participants in sessions

Patients (n=27) t Test instrument, including prototype graphical overview

Female (%) 16 (59%)

Mean age (range) 59 years (33 to 77 years)

Mean time since diagnosis (range) 6 years (0to 16 years)

Treatment hospital University medical centre: 9 (30%)
General hospital: 17 (70%)

Education level Low educated: 1 (4%)

Middle educated: 3 (11%)
High educated: 19 (70%)
Unknown: 4 (15%)

Current treatment Not available

Patients (n=10) } Graphical overview own pilot data

Female (%) 6 (60%)

Mean age (range) 60 years (47 to 84 years)

Mean time since diagnosis (range) 7 years (3 to 10 years)

Treatment hospital Not available

Education level Not available

Current treatment Asciminib (1), bosutinib (1), dasatinib (3),

imatinib (3), nilotinib (1), and ponatinib (1)

Nurse specialists (in training) (n=7) Test instrument, including prototype graphical overview
Female (%) 7 (100%)
Hospital University medical centre: 3 (43%)

General hospital: 4 (57%)

Haematologists (n=11) (8 of whom guideline developers) Test instrument, including
prototype graphical overview

Female (%) 6 (55%)

Hospital University medical centre: 6 (54.5%)
General hospital: 5 (45.5%)

Involved in Dutch CML guideline development 8 (72%)

tThese groups may have overlapped to some extent
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Table 2 Framework of perceived benefits and limitations of real-world patient-reported TKI-related
toxicity symptom monitoring, arranged according to five themes that emerged after qualitative
analysis of sessions with CML patients, nurse specialists and haematologists/guideline developers t

1. Active patient involvement and partnership

e Enables greater awareness and reflection (Benefit)

e Objectifies subjective experience (Benefit)

e Encourages patientinvolvement (Benefit)

¢ Facilitates goal setting and shared decision making (Benefit)
e Influences honesty (Limitation)

e Permits discussion of sensitive topics (Benefit)

e Enables self-prevention and self-care (Benefit)

e Leads to worse symptom experience (Limitation)

e Fulfils desire to help others (Benefit)

2. Focus of consultation

e Helpfulasascreening tool (Benefit)

e Prioritises patients’ needs (Benefit)

¢ Provides reassurance that clinicians care (Benefit)

¢ Provides one piece of the picture (Limitation)

e Structures consultations and improves efficiency (Benefit)
e Provides redundant information (Limitation)

o Suits paramedical consultation (Mixed)

3. Quality of individualpatient care

e Helps determine and monitor side effects of treatment (Benefit)
e Prompts appropriate, standardised action and acceptance (Benefit)
e Assistsin learning (Benefit)

e Caninaccurately estimate the problem/not specific enough
to be clinically meaningful (Limitation)

e Does not establish a causal link (Limitation)

4. Suitability and acceptability

e Suitability for all patients, clinicians, and workflows (Limitation)
e Confronts too much with disease (Limitation)
e Usefulness depends on (change in) symptom severity (Mixed)

* Has no added value over open questions or conversation (Limitation)

5. Improving care and clinical guidelines with aggregated data

® Real-world data has pros and cons (Mixed)

e Benchmarks clinical trials and medication costs (Benefit)

e Putsindividual experience in context (Benefit)

e Systematically includes patients’ experiences in guidelines (Benefit)
e Personalises guideline advise (Benefit)

e Fills in knowledge gaps (Benefit)

t Newly identified themes, subthemes, and foci compared to previous studies[17-41] in italics
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(1) Active patient involvement and partnership

Within this theme, the new subtheme, ‘Objectifies subjective experience’,
emerged from patients who expressed that the graphical overview can clarify
and strengthen their perspective, enhancing their confidence in discussing
their symptoms with professionals and peers. Additionally, an further focus
emerged: patients mentioned the use of self-prevention techniques to prevent
symptoms, such as increasing fluid intake before exercise. Based on this, we
renamed the subtheme to: 'Enables self-prevention and self-care’.

(2) Focus of consultation

Within this theme, an additional focus, 'Suits paramedical consultation’,
emerged, which combined two previous subthemes ('Shifts away from the
main medical problem’ and 'Raises unrealistic expectations for care') were
merged. Patients acknowledged that quality of life issues are not typically the
core responsibility of medical doctors, and haematologists admitted that they
do not always discuss toxicity symptoms with patients, especially if no medical
action is required. Haematologists viewed toxicity symptoms as more within
the realm of nurse specialists, and patients shared positive experiences with
nurse specialist consultations on toxicity symptoms. When a nurse specialist
is available, shifting responsibilities can benefit the focus of consultation of
haematologists. However, if no nurse specialist is available, this shift in focus
may be a limitation for haematologists' consultations, as it diverts attention
from the main medicalissue.

(3) Quality of individual patient care

Within this theme an additional focus emerged. Both patients and professionals
found that the test instrument facilitated the acceptance of symptoms that
cannot be resolved or are unlikely to improve. Understanding that certain
symptoms were related to TKI toxicity rather than the CML itself helped
patients move forward. As a result, we renamed the subtheme ‘Prompts
appropriate, standardised action and acceptance' to better reflect the role of
acceptance in this process.

Additionally, the subtheme ‘Does not establish a causal link’ emerged. Patients
expressed uncertainty about whether their symptoms were caused by CML
medication or other factors, such as the CML itself, aging, or other diseases
or medications. Some patients self-censored symptoms they attributed to
other causes.
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(4) Suitability and acceptance

Patients mentioned that not all clinicians were digitally skilled enough to
work with the test instrument. Professionals mentioned that stand-alone
applications have disadvantages, as they require separate installations and do
not integrate with the hospital workflow. We therefore renamed the subtheme
‘Suitability for all patients’ to include clinicians and workflow considerations.

Moreover, two new subthemes were identified, First, some patients felt the
test instrument did not apply to them because they either did not experience
symptoms or attributed their symptoms to other causes, such as aging. The
instrument and graphical overview were considered most useful for severe
symptoms or changes in symptoms, for example at the start of a (new) therapy.
This led to the subtheme 'Usefulness depends on (change in) symptom
severity' (mixed benefit and limitations).

Additionally, some patients and professionals felt that open-ended questions
or conversation were more effective and that the test instrument had no
added value. This resulted in a new subtheme: ‘Has no added value over open
questions or conversation’ (limitation).

(5) Improving care and clinical guidelines with aggregated data

Within this theme, an additional focus and three new subthemes emerged. As
an additional focus, haematologists/guideline developers stated that real-world
patient-reported data could provide diverse and long-term insights, including
information on drug-drug interactions, data that can only be gathered from real-
world settings. However, they also noted that real-world data are collected in
a less structured manner compared to clinical trials, making it more difficult to
draw reliable conclusions. Despite this limitation, they acknowledged that large
datasets could still reveal meaningful patterns, leading to the subtheme ‘Real-
world data has pros and cons’ (mixed benefit/limitation).

Another subtheme emerged from the recognition that patient-reported
data systematically provide insight into patients’ experiences, which was
considered valuable in itself. This led to the new benefit: ‘Systematically
includes patients’ experiences in guidelines'. Building on this, haematologists/
guideline developers suggested that the test instrument has the potential to
'Personalises guideline advise' and ‘Fills in knowledge gaps' (new benefits).
Identified knowledge gaps with the potential to be addressed by the test
instrument were incorporated into the Delphi procedure.
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Though patients were not specifically interviewed about the use of aggregated
data, they expressed a strong interest in learning from it. They wanted to know
how to prevent and/or mitigate symptoms - an important perspective which
was not addressed by professionals. As a result, this knowledge gap was also
included in the Delphi procedure.

Table 3 Novel themes and subthemes® with an assessment of benefit or limitation, with
illustrative quotes

Themes and Benefit or Illustrative quotes
subthemes limitation

Active patientinvolvement and partnership

Objectifies Benefit It [graphical overview] does somewhat reflect how you feel, how you
subjective experience the side effects. Because you can explain it, but then he
experience can also see it in the charts how things are (P)

You can see it. It clearly says there are symptoms. In any case, it's not
a figment of the imagination. | find that difficult sometimes (P)

Enables self- Benefit And so, | also know that with this medicine, at least for me actually, |
prevention and might need to increase my fluid intake a lot compared to before 2004,
(self-)care so | have fewer muscle cramps when exercising (P)

But I just think, I keep finding it interesting for myself that | can keep
controlwhere | can, also uhm the prevention of side effects (P)

Focus of consultation

Suits Mixed Yes, the doctor is indeed mainly concerned with, uhm, is the disease
paramedical well suppressed, uhm, and a little bit about quality of life, but yes, not
consultation very extensively, because that is not the core business [P]

So thatis the nurse specialist, and uh who asks the questions, looks
at where the scores are high and sees whether she can come up with
something herself to alleviate that symptoms or uh or consult with
the pharmacy or consult with us, what can we do about that (H/GD)

But they [toxicity symptoms] are sometimes not important enough
to discuss, for various reasons. Because you don't need it at the
moment, or because you as a doctor can't do anything about it, and
because as a doctor you are trained to screen for side effects that
require action

Quality of individual patient care

Helps Benefit And uhm yes, it also seems pretty important to me to keep track of,
determine and especially for new patients, so they know that, yes, gosh, in the
and monitor beginning it can be very intense, it can become less or there can be
side effects of symptoms that only occur after a few months (P)

treatment

So, | can imagine that it's nice to see this [test ] instrument every
three, four months of that patient. Then | can compare them and
then I think, well, this has remained stable with this patient. But if he
suddenly says he cannot walk three meters anymore, then | have a
reason to pick that out, you know (NS)
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Table 3 Continued

Themes and Benefit or IlWlustrative quotes
subthemes limitation
Helps Benefit Because you have patients that couldn't take anything, and then | put
determine them on this new medication, you know, an unregistered medication,
and monitor asciminib for example, and then | want to know how that works and
side effects of what the impact is (H/GD)
treat t
reatmen For example, there is a side effect and that may be a reason to switch
treatment, and then you can see, look, just like that in a score, look,
indeed, that switch did work or not (H/GD)
Prompts Benefit Not all problems can be resolved of course, but if you know where
appropriate, things come from, then you can interpret, uhm, more easily, uhm, for
standardised yourself,  mean, oh, okay, you know, | don't have to worry that | feel
action and this, | don't have to worry that | have that (P)
acceptance With a lot of side effects is not about the doctor's action at all, but to
be heard, to get advice on how to deal with them in life, to have, uhm,
named them, to get confirmation that they are non-lethal (H/GD)
If the patient thinks: "Okay, it's not from the disease, okay, | don't
have to do anything about it, well, then I'll see how | deal with it" (H/
GD)
Does not Limitation Like, yeah, where does it come from. And that is very difficult. Yes.
establish a And then again, sometimes | think, eh, | have a lot of night sweats,
causal link and then you think: is it the menopause or not. But me, yes, that has

never bothered me that much, but yes, I am just soaking wet at night
[P]

The problem | have is that sometimes | no longer know where the
complaints come from. Is it a side effect of the drug, is it from the
CML? | also have a hernia ... [P]

Complaints or side effects also occur with other diseases, | did not
really know what to complete [...] I try to distinguish what is due to
CML and what is due to another disease [P]

Suitability and acceptability

Suitability for
all patients,
clinicians, and
workflows

Limitation

[...] because not everybody has a computer, so yes, then you'll need
old fashioned paper, oran app (NS)

We have also started with stand-alone applications, uhm, in which
you, uhm, set out these kinds of questionnaires outside your own
electronic health record environment and visualise them. This has
enormous disadvantages, because people must download separate
apps for this, we often cannot see it, it is not part of your workflow if
you have your electronic patient file open in your outpatient clinic (H/
GD)

If you want to implement it nationally with four different electronic
health record systems and 80 different ways of implementation, I'm
curious if that will work (H/GD)
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Table 3 Continued

Themes and Benefit or IlWlustrative quotes
subthemes limitation
Usefulness Mixed Well, I don't have any side effects, so yes, the side effects | have then
depends on I think: that has to do with my age, I'm getting older. Uh, | don't know
(change in) what to keep track of either [...] no, [1] do not [want to] keep track
symptom (P)
it
severtty | feel that this questionnaire does not apply to me now. It did how it
was, but not how it is now (P)
Yes and well, that's my personal opinion, that it especially helps
those people with a lot of complaints (H/GD)
Well, especially when starting with those pills. So, the first three
months | would be more focused on that list (H/GD)
Has no Limitation An open question, that that would work better (P)
dded val
addedvatue Well, why should a patient need a lead to go to a doctor with his
overopen

questions or
conversation

complaints? Because | think, if you have a complaint or a symptom or
a side effect of a medication or whatever [...]. You also always have
your outpatient visits or contact with your doctors [...] and then you
can just discuss that. | don't really need a proof for that, let's put it
that way (P)

So, | find that difficult. What does such a questionnaire do, which you
cannot simply pick up in a conversation? (H/GD)

Improving care and clinical guidelines with aggregated data

Real-world Mixed Uhm, that's the Achilles’ heel of real-world research, right, that,
data has pros uhm, that data are collected in a less structured manner. That makes
and cons it really very difficult to draw reliable conclusions, other that general
patterns (H/GD)
[...] and there are so many snapshots that due to the large number of
measurements you make, overall common denominators can still be
distilled (H/GD)
Real-world Mixed [...] givesinformation in patients with an enormous diversity
data has pros of variables that have not become visible in normal guideline
and cons development ... uhm ... gives information about multi-drug use,
because it is not only the TKI, but it is also the combination with
treatment that can give or reduce or worsen symptoms, so that
interaction (H/GD)
So that means that uhm the standard guideline contains data of
short duration, observations from studies mainly, occasionally from
observational studies. Collecting patient-reported outcomes for
guideline use provides information about real-world (H/GD)
Systematically Benefit Itis just the value of experience [...] the fact that we uhm familiarise
includes uhm ourselves with what patients experience [...] I callit patients’
patients’ knowledge that needs to be brought in to the uhm, public domain (H/

experiences

GD)
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Table 3 Continued

Themes and Benefit or IlWlustrative quotes

subthemes limitation
Personalises Benefit [...] and thatis personalizing, right? Of treatment choices based on
guideline the guideline. So that personalization, uhm, that's often based on
advise side effects orrisk profiles, but here we are talking side effects. So,

if we know better what bothers patients, yes, that, that would, well,
yes, you could make different therapy choices so to speak (H/GD)

And for guidelines, look, whatever we're developing now is decision
aids. So, if you choose a certain strategy treatment or something,
when, yes, what trade-offs do you make? Yes, it's important for that
too. [...] Whether this medicine affects sex quality or temperature
sense, just to mention 2 categories. [...] The guideline does not go
that deep. The guideline is still very much focused on effectiveness.
[...] That requires a considerable cultural change (H)

Fills in Benefit [...] the solutions for those side effects. Because that is another
knowledge thing, [...] because now it is more about signalling, recognizing
gaps complaints, actually. One [care professional] says: go to a

physiotherapist, the other gives you a pot of magnesium, a jar of
calcium, well, what can be done about it? And what options are
there? (P)

Well, I think that there are unanswered questions. Things were we,
that we don't know well yet. [...] for example, | don't know, say, | have
a patient on imatinib, and then | switch to uhm a second generation
TKI[...], what are the chances that the symptoms disappear? (H/GD)

Can you expect something when you lower the dosage? (H/GD)

| can hardly imagine that this would really have an impact on the
clinical guideline. [...] there is also quite a bit of literature about
side effects in general, in real-world registries [...] the patterns are
clear to us, but the extentis really very difficult to evaluate reliably
[enough to decide] that | have to take that or that medicine (H/GD)

1 Novel findings compared to previous studies [17-41] in italics. Identifiers in brackets after
quotes: H/GD: haematologist/quideline developer; NS: nurse specialist; P: patient

RAND-modified Delphi procedure

In the first round, seven out of ten expert panel members responded. They
gave feedback on the completeness of nine knowledge gaps identified from
the interviews. Their input led to the addition of five new knowledge gaps.

In the second round, seven respondents approved of the revised set. In the
third round, the 14 knowledge gaps were prioritised based on their relevance
to the Dutch CML guideline (Table 4). The knowledge gap ‘What is the burden
of single toxicity symptoms, and over what time period do toxicity symptoms
appear and/or disappear?’ was ranked as the highest priority by five out of ten
expert panel membersinvolved in the prioritization process.
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Table 4 Knowledge gaps in CML care that can be solved (in part) by real-world patient-reported
toxicity symptom monitoring, as identified and prioritised by the Dutch CML guideline working
group and patient representatives

Orderof Knowledge gap

priority

1 Per TKI: what is the burden of single toxicity symptoms, and over what time period
do toxicity symptoms appear and/or disappear?

2t How many patients switch from which TKI, due to intolerability, and for
what symptoms?

2t To what extent do patients and clinicians recognise TKl-related toxicity symptoms,
and can standardised instruments help recognise TKl-related toxicity?

4 Which toxicity symptoms change in severity after a change in TKI dosage, or remain
equal or newly appear, and by how much?

5 Which toxicity symptoms change in severity after switching from another TKI, or
remain equal or newly appear, and by how much?

6 How can toxicity symptoms be prevented and/or alleviated?

7 Which toxicity symptoms change in severity after stopping TKI treatment, or remain
equal or newly appear, by how much, and over what time period?

81 To what extent does TKl-related toxicity influence medication adherence by
CML patients?

8t To what extent is the burden of toxicity symptoms affected by patient- and (co)
medication factors?

10t Which toxicity symptoms change after restarting TKl therapy, or newly appear, and
by how much?

10t Per TKI: how does disease response (BCR::ABL1 control) weigh against tolerability?

12 How much does food in combination with TKl intake influence toxicity symptoms, as
experienced by patients?

13 Whatis the relationship between TKI plasma concentration and experienced toxicity
symptoms? How useful are TKI plasma concentration measurements in guiding TKI
dose reduction?

14 What is the effect of growth factors because of haematological toxicity on
toxicity symptoms?

t Exaequo
Discussion

This study explored stakeholders' perspectives on capturing real-world
patient-reported TKl-related toxicity symptoms using a pilot instrument.
From these insights, we developed a comprehensive framework outlining the
perceived benefits and limitations for both care and guideline development.
While many viewpoints aligned with existing literature on patient-reported
outcomes in general, we identified nine new benefits and/or limitations, as
along with four extensions to previously recognised ones. Here, we discuss the
implications for clinical care and guideline improvement in CML and beyond.
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Three newly identified limitations related to 'Suitability and acceptability’.
Future efforts should address these limitations, for example, by incorporating
a single overarching question to filter out patients who do not experience
symptoms or prefer not to participate. While such approaches require
validation, they could help prevent overestimation at the group level.
Notably, concerns were raised about the digital skills of both patients and
professionals, as our approach relies on a digital care platform. This platform
offers the advantage of directly involving patients while bypassing siloed and
unstandardised provider data. However, its limitation lies in its purely digital
workflow, which operates outside the hospital's usual digital environment. To
avoid inclusion bias, it is essential to support less digitally skilled patients in
participating, possibly through non-digital alternatives. Additionally, ensuring
the ongoing engagement of professionals requires integrating the platform
within their hospital's digital workflow.

To maximise the value of TKI-related toxicity symptom monitoring, collaboration
with both patients and professionals during instrument development is
essential. Identified benefits should be leveraged through strategies that
inform, motivate, and support users. These efforts can also help persuade non-
users of the benefits they may not yet recognise.

Two extensions to the framework of existing studies [17-41] centred on further
patient-empowerment. First, patientsindicated that discussing toxicity symptoms
helped them accept symptoms that could not be alleviated. While professionals
expressed frustration over their inability to provide a solution, patients reported
that simply understanding their symptoms helps them move forward.

Second, patients wanted to identify symptom patterns to better prevent or
manage their symptoms. Some were already tracking their symptoms, reflecting
characteristics of so-called "e-patients” (equipped, enabled, empowered, and
engaged patients) or even "expert-patients” (those seeking deeper understanding
and participation in science). This highlights a desire for self-management that
goes beyond what current health care practice typically offers [51, 52].

It is important to note that, at the individual level, reported symptoms do
not imply causality-a limitation acknowledged by participants. However,
consistently collected and standardised real-world patient-reported toxicity
data are considered unique and valuable for toxicity characterisation in
haematooncology [7].
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Most importantly, we identified three new benefits and one new mixed benefit/
limitation under the theme ‘Improving care and clinical guidelines with
aggregated data'. While most research focuses on the clinical, individual use of
patient-reported outcomes, we envision a more comprehensive approach that
maximised the use of aggregated real-world patient-reported toxicity data [53].
This has the potential to enhance the 'evidence ecosystem' by providing insight
into daily practice and producing evidence directly from patients.

The evidence ecosystem functions as a feedback loop in which evidence is
synthesised, guidance is created, disseminated, implemented and evaluated -
ultimately informing the production of new evidence (Figure 2) [54, 55]. This
cycle can increase value and reduce waste within a true learning health care
environment [8]. This is especially important in fields like CML care, where the
focus has shifted from survival to preventing and managing chronic toxicity [56].

data
Synthesize evidence Create guidance and HTA
Analyse data, write and Analyse data, write and publish
publish systematic reviews trustworthy HTA and guidelines
Tools and
latfa
platforms data
data Trustworthy Common
evidence methodology,
Elroduce detenc(j blish Digitally Disseminate to policy makers,
an, conduc ar;] (tpu | IS d structured clinicians and patients
primary researc ‘r|a san data User friendly and understandable
observational studies) HTA suideli d decisi id
Coordination Culture for , guidelines and decision aids
and support Sharing
data
data Universal
standards
Evaluate and improve practice Implement evidence
Population-based data in registries, Personalised decision support
quality indicators, data from EHR systems in the EHR
data

Figure 2 The concept of the ‘Digital and Trustworthy Evidence Ecosystem’ visualised with the
production of evidence upstream and its impact downstream (reproduced with permission[57]).
Abbreviations: HER: electronic health records; HTA: health technology assessment

Although the benefits of real-world evidence in CML care have been
acknowledged [58], real-world CML patient-reported toxicity has not yet been
systematically evaluated. Such data provide insightsinto treatment satisfaction
and adherence [59], and the impact of toxicities on quality of life [58, 60].
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Additionally, it may help address the limited stakeholder involvement and
applicability of current guidelines [61]. Professionals noted that the test
instrument could personalise guideline recommendations by identifying which
symptoms most impact patients, and by informing the development of decision
aids based on this knowledge.

The fact that CML guideline developers view real-world patient-reported
toxicity symptoms as beneficialis an important first step toward realising their
potential. However, the extent to which these benefits will be realised depends
on addressing challenges such as the unstructured collection of real-world
data. Transparency will likely be key, as it enables end-users to evaluate the
quality and applicability of evidence resulting from real-world data [62, 63].

To promote transparency and reproducibility, a harmonised template for
evaluating real-world evidence on treatment effects has been developed,
with pilot testing underway [64]. Still, unresolved issues remain, including
the frequency of data collection; integration with other databases; data audit;
data ownership; electronic data capture; and the impact of the clinical pathway
on data collection [65]. One potential solution is a 'fit for use’ assessment,
which evaluates the relevance and reliability of real-world data [63, 66].
This approach can be applied to identified knowledge gaps to help guide the
collection of relevant and reliable data.

Regarding the identified novel benefit of benchmarking clinical trials and
medication costs, a related concept - quality-adjusted time without symptoms
or toxicities (Q-TWIST) - has been described in oncology [67]. However, it
remains a relatively a coarse instrument, as it cannot capture real observed
health-status differences between different TKI medication regimens.

A broader application of patient-reported toxicity data is its potential use
in benchmarking medication costs, which has led to a new field of research.
Intervention pharmaco-economics uses dose-optimization trials to reduce
both toxicity and costs, a practice which has now been applied to CML care
as well [68-71]. Standardised real-world patient-reported toxicity symptom
monitoring could contribute to this field by identifying interventions and/or
patient groups most likely to benefit from reduced toxicity.
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Strengths

Key strengths of this study include the application of a qualitative methodology
in an under-explored field, allowing us to capture both positive and negative
perspectives with nuance. This serves as a first step towards integrating patient-
reported toxicity symptoms into guideline development. We adhered to the
COREQ guidelines, conducting interviews with semi-structured interview guides;
and had two researchers independently analyse the data. The analysis was based
on arobust framework derived from 25 systematically sourced studies.

Another major strength is the participation of the HOVON CML-MPN working
group, which has the potential to bridge care, knowledge gaps, research, and
guideline development within the evidence ecosystem. This national working
group not only initiates and coordinates clinical trials but also develops
guidelines, facilitating the integration of evidence into guidelines, while linking
knowledge gaps to new research. The Delphi procedure enabled the HOVON
CML-MPN working group to elaborate on the knowledge gaps identified
during the qualitative interviews. As a result, this study translates conceptual
research findings into concrete actions for CML guideline development.

Limitations

A limitation of our study is the underrepresentation of lower-educated
patients. This may have biased our results toward more active and involved
patients, as those recruited through online cancer communities tend to seek
more active participation compared to those recruited through population-
based methods [72]. However, several patients did indicate they would not fill
out the testinstrument, so we did capture the perspectives of less enthusiastic
patients as well.

Additionally, three subthemes from previous studies were not identified in
our research. First, the subtheme 'Fuels privacy concerns' [28] may not have
emerged because our study took place in a research setting with an informed
consent procedure in place. Second, 'Ensures holistic care’ may have been
less relevant in our setting, as our test instrument did not cover certain
aspects of quality of life (e.g., social, spiritual factors) that were included in
previous studies [17]. Third, ‘Inhibits interaction and rapport’ may not have
been identified because we did not study the test instrument in active use.
Though our new limiting subtheme ‘Has no added value over open questions or
conversation’' shares some common ground, it is narrower in scope.
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Conclusions

In conclusion, we identified 31 benefits and/or limitations that should be
leveraged and/or addressed through targeted implementation strategies
to maximise the value and uptake of systematic toxicity symptom reporting
by patients. Most importantly, this study is the first to explore the views of
guideline developers on real-world toxicity symptom reporting by patients. It
also identified 14 CML-related knowledge gaps that could be addressed using
such data, translating conceptual research findings into concrete actions for
CML guideline development.

Further research and consensus are needed to develop coordinated methods
and sustainable governance for the robust inclusion of real-world patient-
reported toxicity data in professional guidelines. Such data will complement
clinical trial findings, enhancing their applicability to real-world practice.
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Benefits and limitations of real-world patient-reported toxicity monitoring for guidelines and care

Test instrument

We constructed a 48-item instrument out of all symptom items taken from
the EORTC QLQ-CML-24 plus all CML symptoms from the EORTC Symptom
Set [1-3]. During development and validation phases (not reported on here)

the instrument grew to 61 items, the EORTC IL196.

Table 2 The 61 items included in the test instrument (EORTC IL196) at the end of the study
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Skin problems

Skin colour change

Itchy skin

Skin rash
Dry/flaking/cracked skin
Sore/painful skin

Easy bruising

Hair loss

Eye problems

Watery eyes

Burning eyes

Discomfort eyes bright light
Blurred vision

Swelling face/eyes

Hearing problems

Dry mouth

Pain/soreness mouth
Different taste food/drink
Lack appetite

Tiredness

Needing to rest

Feeling weak

Lacking energy
Feeling drowsy
Trouble sleeping
Headaches

Dizziness

Difficulty remembering
Difficulty concentrating

Trouble thinking clear

Feeling depressed
Feelingirritable

Feeling tense

Worrying

Frequent urination
Bloated feeling abdomen

Acid indigestion/heartburn

Feeling nauseated
Vomiting

Diarrhoea

Feeling constipated

Abdominal pains/cramps

Unintentional gas/flatulence
Pain

Paininterference

Painin chest

Muscle cramps

Aches/pains muscles/joints
Muscle weakness

Swelling body parts

Tingling/numbness hands/
feet

Shortness of breath
Coughing problems
Fevers/chills

Excessive sweating

Problems tolerating heat/cold
Hot flushes

Sore/enlarged nipples/
breasts

Less interest sex
Less sexual enjoyment

Difficulty getting/maintaining
erection
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Semi-structured interview guide patient focus groups or individual
interviews on test instrument

e Prompts:
o Canyouelaborate?
o Canyou give me an example?
o How do you feel about [example given by other patients]?
e What do you want to know about your side effects?
e Would you use this questionnaire to keep score of your side effects? Why?
e What insights would the answers to the questionnaire give you, or to what
insights might repeated answers lead?
e To which outcomes or actions would these insights lead?
e Would you like to compare your answers to your own previous answers, or to
other CML patients, or otherwise?
e Semi-structuredinterview guide patient focus groups orindividualinterviews
on graphical overviewWhat is your opinion on the graphical overview?
e What were your first thoughts?
e What do you think of the design?
o Ingeneral, legend, graphs, icons
o What can be improved and how?
o What could be left out?
o What could be added?
o Experiencing symptoms?
o Changein anxiety, stress?
o Anything else?
e The symptoms thatyou personally scored 'not at all’ have been left out. What
isyour opinion on that?
e Some professionals stated they would like patients to indicate which
symptoms they want to discuss during consultation. What do you think?
* How does the graphical overview influence your wellbeing?
e Would you like to discuss your overview with others? If yes, with whom and
why? If not, why not?
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Semi-structured interview guide nurse practitioner focus groups or
individualinterviews

* Prompts:
o Canyouelaborate?
o Canyougive me an example?
o How do you feel about [example given in another workshop]?
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e The answers to the questions in the questionnaire might be useful during

consultations. What is your opinion on that?
e What would you do with the information from the questionnaire?
* Would you discuss the information during consultation? Why yes/no?

e Would you also like the information from the questionnaire if patients

switched TKI, or changed TKI dosage, or stopped their TKI?

e How can we reach patients with low health-literacy when we want to use

this questionnaire?

Semi-structured interview guide haematologist & guideline developers
focus groups or individual interviews

In addition to above, questions relevant to the CML guideline were:

e As a guideline developer/haematologist, what is your opinion on the

collection of symptoms of side effects of CML patients?

e Will the information benefit the guideline? Why yes/no?

e Which evidence gaps might this information help solve?

e Are there advantages/disadvantages to using this instrument, when
developing the guideline?

* Arethererequirements for the collection of symptom data for
guideline development?

e Would information on the symptoms of patients that stopped their TKI be
useful for the guideline?

|U1
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Table 3 Framework of previous studies and this study, with new (sub)themes and their
assessmentin italics

Previous studies[4-28] This study
Active patient involvement and partnership Idem
Enables greater awareness and reflection Idem
(Benefit)

Encourages patient involvement (Benefit) ldem
Facilitates goal setting and shared decision Idem
making (Benefit)

Influences honesty (Mixed) Idem
Permits discussion of sensitive topics (Benefit) Idem

Leads to worse symptom experience
(Limitation)

Fulfils desire to help others (Benefit)

Fuels privacy concerns (Limitation)

Enables self-prevention and self-care
(Benefit) £

Idem

Idem

Not identified
Objectifies subjective experience (Benefit)

Focus of consultation Idem
Helpful as a screening tool (Benefit) Idem
Prioritises patients’ needs (Benefit) Idem
Provides one piece of the picture (Limitation) Idem
Structures consultations and improves Idem

efficiency (Benefit)

Shifts away from the main medical problem
(Limitation) ®

Raises unrealistic expectations for care
(Limitation) ®

Suits paramedical consultation (Mixed) *

Merged with ‘Suits paramedical consultation
Provides redundant information®
Provides reassurance that clinicians care¥

Quality of care

Quality of individual patient care

Assists diagnosis and enables tailored (self-)
care (Benefit) £

Ensures holistic care (Benefit)

Caninaccurately estimate the problem
(Limitation)

Prompts appropriate, standardised action
(Benefit)

Is an opportunity for the education of patients
and professionals (Benefit)

Moved to ‘Active patient involvement and
partnership’. Care part covered by ‘Helps
determine and monitor side effects'and
‘Prompts appropriate, standardised action
and acceptance’

Not identified

... Inot specific enough to be clinically
meaningful #

...and acceptance

Assists in learning (Benefit)
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Table 3 Continued

Previous studies[4-28]

This study

Helps determine and monitor side effects of
treatment *

Does not establish a causal link (Limitation)

Standardised monitoring of patient outcomes
over time

Moved to 'Quality of individual patient care’

Helps determine effectiveness and side effects
of treatment (Benefit)

Useful for monitoring changes and tracking
progress (Benefit)

Merged, moved to 'Quality of individual
patient care' *

Merged, moved to 'Quality of individual
patient care' *

Patient-clinician relationship

Moved or not identified

Provides reassurance that clinicians care
(Benefit)

Inhibits interaction and rapport (Limitation)

Moved to ‘Focus of consultation’¥

Not identified

Lack of valuable information

Merged/moved to other themes

PRO data is not specific enough to be clinically
meaningful (Limitation)

Provides redundant information (Limitation)

Merged with ‘Can inaccurately estimate the
problem'*

Moved to ‘Focus of consultation’s

Suitability for all patients

Suitability and acceptability

Suitability for all patients (Limitation)

Confronts too much with disease (Limitation)

..., clinicians and workflows
Confronts too much with disease (Limitation)

Usefulness depends on (change in) symptom
severity (Mixed)

Has no added value over open questions or
conversation (Limitation)

Improving care with aggregated data

Improving care and clinical guidelines with
aggregated data

Data interpretation is challenging (Limitation)

Benchmarks hospital performance and clinical
trials which will eventually lead to lower costs
(Benefit)

Puts individual experience in context (Benefit)

Real-world data has pros and cons (Mixed)

Benchmarks clinical trials and medication
costs (Benefit)

Puts individual experiences in context
(Benefit)

Systematically includes patients’ experiences
in guidelines (Benefit) Personalises guideline
advise (Benefit)

Fills in knowledge gaps (Benefit)

Main themes and subthemes were taken from Campbell et al.[4] and completed with (sub)
themes from other relevant studies. ‘ldem’ indicates that we used the exact same phrasing for
the (sub)theme as previous studies did. Special characters (¢, %, *,*, %, ¥) indicate merged with, or

moved to other (sub)themes
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Methods RAND-modified Delphi procedure

We used a RAND-modified Delphi method to reach consensus on, and prioritise
knowledge gaps on TKI toxicity, that may be addressed (in part) by aggregated
data from the test instrument [29]. In step (1) all knowledge gaps mentioned
during the interviews were identified. For step (2) all panel members received
a questionnaire by email, asking after completeness of, and agreement with,
the formulated knowledge gaps (see the questionnaires below). All panel
members had the opportunity to add new knowledge gaps and to formulate
feedback. Answers were analysed by adding all new knowledge gaps and by
reformulating knowledge gaps, based on the feedback received. For step (3)
the set was sent to panel members for final appraisal, including the feedback
received and how feedback was processed. In step (4) panel members were
asked to prioritise knowledge gaps in the final set, in order of relevance for the
Dutch CML guideline.

Questions administered in the RAND-modified Delphi procedure step (b)

1. Which knowledge gaps are you missing in this list of nine knowledge
gaps, that you consider relevant for the CML guideline and that could be
(partly) answered with patient-reported TKl-related toxicity?

2. Which of the nine knowledge gap(s) can be better formulated, and in
what way?

3. Doyouhave general feedback regarding these knowledge gaps?

Questions administered in the RAND-modified Delphi procedure step (c)

1. Isthe feedback properly processed?

2. Doyouhave any feedback on the knowledge gaps as they are
currently formulated?

Questions administered in the RAND-modified Delphi procedure step (d)
Please indicate below what priority you think each relevant knowledge gap has

e Enteranumber between 1 (highest priority) and 14 (lowest priority) behind
each knowledge gap
e Use each numberfrom 1to 14 only once
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Table 4 Themes and subthemes previously identified*, with an assessment of benefit or limitation,
with illustrative quotes from this study

Themes and
subthemes

Benefit or
limitation

Illustrative quotes

Active patient involvement and partnership

Enables Benefit So, seeing a list like this helps to be able to identify what symptoms
greater are, or could indeed possibly be, CML-related, before | sweep them
awareness under the carpet or put them in a drawer and don't want to know
and reflection anything more about them (P)
Maybe there are things that don't, yes, that don't come to my mind or
that I don't think about, that I might have to tick (P)
Yes, that's possible, look, |, | keep track of my own side effects and
then | try to relate those to things | have done or that | do (P)
So, | have tried for myself to uhm get in a sort of biological rhythm in
taking the medication [...] to see what fits me best. And that's why I've
kept notes of all my side effects, to come to my ideal situation (P)
Encourages Benefit I think itis also a good summary for them [patients] to prepare, for the
patient outpatient clinic, or for when they speak to us [nurse specialists] or a
involvement specialist (NS)
| can also imagine that it is nice for patients, so, okay, the scores are
high so | will talk about that in the doctor's office (H/GD)
Well, | do think that if, for example, some items keep popping up that
really trouble you, then you can bring it to your haematologist and say:
"Well, listen, this or that bothers me for such a long time, can we do
anything about it?" (P)
Facilitates Benefit Well look, the challenge is more: the extent to which the information
goal setting provided by the patients PROs can influence decision-making in the
and shared doctor's office. A good response [to treatment] with as few side effects
decision as possible, that is the trick. And the normal guidelines are focused on
making the best possible response. And side effects are not discounted there.
While you can also opt for a slightly less optimal response, but with
less misery and a better quality of life (H/GD)
Influences Limitation  If you have a patient who says yes to everything, then | don't do
honesty anything with it. [...] You can never have everything. [...] you have

patients who supposedly suffer from everything. And you must get that
from a conversation and not from a questionnaire. There are people
who [...] do not dare to say that it is going well, because otherwise
they don't feel heard. [...] I always find that the complicated part of
these kinds of questionnaires. That you have no subjective feeling
about whether this is realistic (H/GD)

| used to really work a lot [with questionnaires] and then | would ask
my open question and something different always emerged. [...] So
that | thought: "oh yes but why do you still fill this in if you give me
completely different answers?” So, | would keep asking my open
question. [...] So, for me open questions give me way more than that
list for those people, but I don't know why that is (NS)
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Table 4 Continued

Themes and Benefitor Illustrative quotes
subthemes limitation
Permits Benefit But, sometimes uhm, | think gosh, | must defend myself by saying,
discussion uhm, guys, the treatment is there and working great, but uhm, can
of sensitive we talk side effects because uhm they do influence quality of live
topics negatively to a great extent. And uhm, | often feel guilty talking about
this with people, or I think oh, I must defend myself (P)
What | really do miss, particularly about symptoms they [patients]
want to discuss, is sexual dysfunction. [..] While thatis a really
complex topic for a lot of people to discuss (NS)
Leadsto Limitation  Iactually started feeling everything (NS)
worse But they [the questions] are negatively formulated [...] they are not
symptom itively formulated in the context of positive health (H/GD)
experience positively formulated in the context of positive hea
Fulfils desire Benefit I wouldn't fillit in for me, but for others. [...] to, to, just like this, help

to help others

them to gain insight [...] I would like to help, uhm, others (P)

Focus of consultation

Helpfulasa Benefit

screening tool

Look, | see this as a screening instrument, right? [...] So, you check,
are there things that have not been reported spontaneously that are
relevant, and uhm, if a flag is raised, so, somebody experiences a
symptom than you go into that, checking if there is a relationship at all
and continue questioning the impact (H/GD)

The medical doctor must see it when itisn't stated that action is still
needed [...] so | think more like prior notice (H/GD)

Prioritises Benefit
patients'

needs

Well, I think it is especially useful at the time when you, uhm discuss
with your treating physician, that they get a betterinsight in whether
you are doing fine in the long term (P)

For the physician, the main issue is whether the disease is under
control, uhm, and also a little bit about quality of life, but no, not a lot,
because that is not core business, so, at that moment | think (P)

If a doctor doesn't want to hear about it, that whining, that the patient
cansay: "yes, but look, it's very important to me because thisis a
complaint that comes back every time" (H/GD)

So, the patient [gets] the possibility to discuss it [their symptoms] (H/
GD)

Provides Benefit
reassurance
that clinicians

care

Itis certainly a starting point to talk about with a health care provider.
If I tick a lot, the [specialist] might say: okay, it's worse than | thought.
And you also come to talk about quality of life. So, you can discuss:
okay, are there things we can do? [...] So, you can address that better
that way. Then she [nurse specialist] also has a little insight into how |
experience it (P)

Provides one Limitation
piece of the

picture

But that's the problem with questionnaires, you don't ask everything,
and you might miss things (H/GD)
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Themes and Benefitor Illustrative quotes

subthemes limitation

Structures Benefit Well, I think it is especially useful when you talk to your treating

consultations physician, that he gains a bit more insight in whether you are doing

and improves wellin the long term. It's often only 10 minutes you get with him [...]

efficiency before you know it, you're outside again (P)
And in our hospital, | see thatin the anaesthesia department, they do
that very well, they send all questionnaires to patients preoperatively
and that works great. That improves the consultation throughput,
right? So, in the end, uhm, it provides a benefit for health care (NS)
And [...] shorten contact time. Or even, in my ideal situation, skip it,
you know. What | want is on demand consultations. So, if you fill out
the [test] instrument, and | see it and its's stable, and you have no
further questions, then we can skip it the next three to four months.
Also, just because, as you [other participant] just said, not focus on the
disease too much (NS)

Provides Limitation  Asaresearcher|wantto know as much as possible, as a medical doctor

redundant | do not want to know everything. Because | can't do anything about it, |

information can't... then I think, well, all those symptoms ... (H/GD)

It's a bit more my personal feeling. Like: “gee, what are we going to do
with this data? What does it lead to? Does it really have added value?.”
On the other hand, if you have a decent conversation with a patient, a
lot of things are already discussed (H/GD)

But | don't really need to know everything that bothers patients justa
little bit. [...] and this is not such a politically correct comment, but |
have fifteen minutes for them, and | see them 3 times a year or so, and
I want to know the highlights [...] then I really just want to know the
highlights and know what really bothers them (H/GD)

Welllook, [...] I usually do outpatients, patients who are involved in all
kinds of things and have to deal with all kinds of things, and this provides
so much information that | think: well, | ask 6 questions: are you tired, do
you have muscle problems, do you have problems with your skin, do you
have problems with your eyes, how are things going in your private life
and are there any changes, can | help you with anything? ? Then | also
get the information I need. Then | think this is just too much stimulus, too
much information (H/GD)

Quality of individual patient care

Assistsin
learning

Benefit

Yes, then I'm looking for how it is for others. | try to learn from that, |
finditinteresting [...] let's say 100 people keep track of all [their] side
effects, then a certain profile emerges, well, | find that interesting.
Because that can help me, but maybe others too (P)

Indeed, to start recognizing patterns [P]

What | would find nice myself is if there are people who, when you get
the data, yes, | always have such and such a side effect, but this works
great. And that | didn't know that yet [H/GD]
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Table 4 Continued

Themes and Benefit or
subthemes limitation

IWustrative quotes

Can Limitation
inaccurately

estimate the

problem/

not specific

enough to

be clinically

meaningful

Because were one person fills out ‘a little’, the other person states
‘quite a bit’, which maybe has more to do with personality than with the
severity of the itch (NS)

So, because, if I'm a squeaker,  mind everything and if I'm a tough boy,
Idon't mind at all (H/GD)

Are you short of breath? [...] "Well, yesterday it was muggy. [...] So,
if the humidity is over 80%, | feel a tightness in my chest, but | am not
short of breath” (H/GD)

Al lot of patients indicate they are tired all the time, but the persons |
see have aged 10 years in the meantime, do you understand? So, uhm,
age moves up. So, age is crucial and the interpretation of symptoms
[...] [is] different for women than for men (H/GD)

Do you ever feel short of breath? Yeah well, as | walked up the stairs
this morning, | thought, oh god, | have to work again, oh, I'm tired. Do
you understand? (H/GD)

Suitability and acceptability

Confrontstoo  Limitation
much with
disease

And not that it doesn't matter, or that | can't think about it [i.e.,
symptoms of toxicity], but yes, | prefer not to think about it (P)

That they [patients] say: “yes, | kind of stopped because | was
confronted too much with my symptoms. | started to feel everything"”
So that's the downside. So that is also the freedom that patients should
have, of whether or not to use [the questionnaire] (H/GD)

The complicated thing is that you start thinking about everything.
That's my experience too. When a doctor asks me something, | think,
'0Oh, do | haveit ordon'tI?' And then | say no, for example, but then

I think, 'But do I really never have that?' While the question would
never have occurred to me if it hadn't been anissue. [...] burdened
with questions about what is possible. That's like reading the package
leaflet, you know? Then you are waiting to get all those things, while
that may not apply to you at all (P)

Improving care and clinical guidelines with aggregated data

Benchmarks Benefit
clinical

trials and

medication

costs

You know that perspective can be brought forward by saying, yes, but
in practice you see that this is the trouble, you know, the burden which
this medication causes (H/GD)

And especially because this is a disease that [people] carry with
them for the rest of their lives and need to take medication for the
rest of their lives, so are condemned the rest of their lives, | think, we
shouldn't just look at maximum disease response, so normal survival
[...] sothat perspective needs to be taken into account by saying, yes,
well, thisis the burden in real-world from this medication. And that, |
think, needs to be assessed scientifically, how bad that burden is, and
then relate that to uhm, uhm, response, and then weigh (H/GD)

[...] has arelationship with financial toxicity, in that uhm, we pay too
much for the medication [...] because something is promised with a
certain response [...] but thatignores toxicity and impact on [quality] of
life, and that is not discounted in the price we must pay (H/GD)
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Table 4 Continued

Themes and Benefit or

IWustrative quotes

subthemes limitation

Puts Benefit In the discussion with the patient, that's when the benchmark comes
individual into play [H/GD]

igfﬂe;lince n Do you know what they have for CLL [chronic lymphoid leukaemia]?

Uhm uh, they have bars for, well, your own complaints, and uh there
is a bar next toit, and that is your peer group, namely people with CLL,
and there is a bar next to that for the, well, normal population. That is
also very reassuring [...] because then you have a lot of people who
say yes: lamtired, butit's actually not too bad for me because those
other people suffer much more [H/GD]

* Main themes and subthemes were taken from Campbell et al. [1] and completed with
(sub)themes from other relevant studies [2-25]. Identifiers in brackets after quotes: H/GD:
haematologist/quideline developer; NS: nurse specialist; P: patient
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This thesis focused on making real-world patient-reported toxicity symptoms
accessible for CML care and the CML guidelines. Its aim was to develop and
validate a new instrument, along with its workflow, to capture real-world
patient-reported TKI toxicity symptoms in CML, test its application, and
prepare forimplementation.

In this final chapter, we first summarise our main findings before reflecting
on them from a broader perspective: How to choose an instrument to capture
patient-reported outcome measures in CML, in the absence of a gold standard?
And what have we learned about patients’ comparative experiences of toxicity,
and what is the way to go forward? Finally, we discuss the implications for
guidelines and future research.

Summary of main findings

® |n our systematic review and meta-analysis of 11 studies, including 2,987
CML patients, the prevalence of 13 out of 47 symptoms differed significantly
between dasatinib, imatinib, and nilotinib. However, robust evidence on the
prevalence and severity of patient-reported toxicity symptoms - based on
direct or adjusted comparisons between TKI types - is still lacking (Chapter 2).

e None of the six instruments to measure patient-reported TKl-related
toxicity in CML patients, identified in a systematic review, had sufficient
content validity based on our assessment (Chapter 3).

e At least 278 CML patients and 18 CML professionals participated in the
development of a comprehensive new EORTC instrument and its workflow.
Pilot data showed significant severity differences between dasatinib,
imatinib, and nilotinib, in a third of symptoms and scales, with differences
up to 30% (Chapter 4). These data can be used in shared decision-making.

e The perspectives of patients and health care professionals on the benefits
and limitations of real-world patient-reported toxicity monitoring for both
clinical guidelines and patient care, were explored in Chapter 5. Compared
to an existing framework, novel benefits centred on the use of aggregated
data. Through a Delphi procedure, the Dutch CML guideline development
group identified fourteen key knowledge gaps in CML care that could be
addressed through systematic patient-reported toxicity monitoring.

Our research shows that the evaluation of patient-reported symptoms in CML
has, up to now, provided scattered, mostly unadjusted, often inconsistent,
and sometimes conflicting evidence, and mainly on the three eldest, and
thereby most-used, TKls. This obviates a call for the widespread use of
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patient-reported outcome measures in CML research, in a standardised
manner. Standardised, because the use of different instruments and different
evaluation methodologies makes it difficult to summarise and interpret
existing evidence.

Choosing an instrument in the absence of a gold standard
Unfortunately, there is no consensus on which instrument is the gold
standard to measure patient-reported outcome measures in CML. With our
newly developed instrument, there are now six patient-reported outcome
instruments that have been validated to some extent: the new EORTC IL386 [1];
the EORTC QLQ-CML24 [2, 3]; the EORTC Symptom Set [4]; the FACT-LEU [5];
the HM-PRO [6-9]; and the MDASI-CML [10]. The last three are not sufficiently
specific for TKI-treated CML, and, in our opinion, should not be used. The three
EORTC instruments are all feasible and have the benefit of a 0-100 score,
which facilitates clinical interpretation because points can be interpreted as
percentage-points. The three instruments differ in four characteristics, which
provide options depending on the intended use: (1) Quality of life versus
symptoms, (2) Symptom comprehensiveness, (3) Design for clinical care
versus research, and (4) Measurement properties beyond content validity.

If quality of life assessment is required, the EORTC QLQ-CML24 is the
preferredinstrument, which particularly applies toresearch purposes. Itis less
suited for practical clinical use, as the evaluation and interpretation of scales
requires computation, skills and experience. In addition, abstract concepts
such as ‘physical functioning’ or ‘'symptom burden’ lack application in clinical
care. In cases where both quality of life and symptom assessment are needed,
the new EORTC IL407 can be added to the EORTC QLQ-CML24. Combined, the
QLQ-CML24 and the IL407 include all symptoms from the EORTC IL386.

The new EORTC IL386 is the most comprehensive instrument, offering greater
detail on fatigue and mood problems while also including items on for example
wound healing—a symptom that the other two EORTC instruments do not cover.
Most importantly, the new EORTC [L386 is the only CML-specific instrument
that includes items on sexuality. Sexuality has not been assessed using
validated instruments in CML patients, so we do not know how to interpret
the high prevalence and severity of sexuality problems we found. Two studies
have used generic measures for sexuality problems. The first, a Chinese study,
evaluated 'decrease in sexual desire’, which, while prevalent, was not among
the most frequently reported symptoms [11]. The second study, conducted

IO~
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in Israel, assessed ‘sexual function impairment’, which was reported by 40%
of patients [12]. This scarcity of data, combined with the high prevalence
of sexuality-related symptoms in our study, highlights the need for further
investigation into sexual health in CML. Sexuality is an understudied area, not
only in CML but also within haematology more broadly [13, 14].

Even though comprehensive, the IL386 is still not as comprehensive as
patients would like. Notably, menstrual changes are not included, as suitable
items were lacking in the EORTC Item Library. Menstrual disorders were only
reportedinasingle study that used an unvalidated generic Chinese instrument.
In that study, half of the women under 50 years of age reported experiencing
either amenorrhea, hypomenorrhea, or hypermenorrhoea [11]. This certainly
indicates that menstrual problems should be evaluated further.

Both the EORTC QLQ-CML24 and the EORTC Symptom Set were designed
primarily for research, whereas the EORTC IL386 was designed for both
research and clinical care involving patients not only in the development
of the instrument itself, but also in its workflow. This led to adaptations to
patients’' preferences, such as the grouping of items in categories, with generic
filter questions that lead to skipping or entering categories, and a prototype
graphical overview. The EORTC QLQ-C30 (the most used EORTC Quality of
Life instrument), is part of the QLQ-CML24, and has computer adaptive testing
available, which allows the questionnaire to be tailored to the individual [15].
However, the primary goal of this approach is to increase precision and enable
the use of smaller sample sizes in research, without sacrificing statistical
power. For each symptom in the QLQ-C30, additional items have been added
to the computer adaptive testing item bank, which can be triggered based
on patients’' responses. For example, for the item diarrhoea, one item in the
QLQ-C30, 13 additional items can be triggered [16], providing a more detailed
overview of the diarrhoea dimension. This contrasts with our generic filter
questions, which apply to broad categories to enhance patient’s experience.
Whether these options will improve the user- experience, and, ultimately,
increase response rates remains to be seen.

Beyond content validity, both the [L386 [1] and the QLQ-CML24 [2, 3] have
undergone validation to some extent, which the Symptom Set has not.
Content validity is considered the most important measurement property [17]
because items must be relevant, comprehensive and comprehensible, and
all three instruments have undergone content validation. However, other
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measurement properties are also important when determining the quality of
an instrument: construct validity, criterion validity, reliability, responsiveness
and interpretability (Figure 1), though not all properties apply to individually
scored items [18, 19].

Reliability Content Criterion validity
test-retest, Internal validity (concurrent validity,

inter-rater, consistency (face validity) predictive validity)
intra-rater

Construct validity

Measurement error

test-retest, inter-rater, intra-rater Hypothesis testing

Structural Validitv for construct validity

Cross-cultural validity
Responsiveness measurement invariance

Figure 1 The nine measurement properties of outcome measurement instruments according to
COSMIN, adapted from [18]

A description of the measurement properties of the three EORTC instruments
is given in Table 1, which shows that validation of individual items has only
taken place for the new [L386, whereas the validation of the QLQ-CML24 has
focused solely on its scales. It seems plausible that the validation of certain
measurement properties—such as reliability, measurement error, hypothesis
testing, cross-cultural validity, criterion validity, and responsiveness—in one
instrument could be extrapolated to the same (combination of) individualitems
inthe otherinstrument. If this extrapolation is possible, validation of individual
items for the QLQ-CML24 and Symptom Set can be deduced from the validation
of individual items of the IL386 and seem satisfactory for most measurement
properties evaluated. Validation of criterion validity - the degree to which the
scores of an instrument are an adequate reflection of a gold standard [18], has
not taken place yet.
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Table 1 Measurement properties of three EORTC instruments, feasible for the monitoring of
real-world toxicity symptoms in TKI-treated CML patients *

Measurement Instrument

property EORTC IL386 [1] EORTC QLQ-CML24 [2,3]" EORTC Symptom
Set [4]

Reliability

Internal Not applicable to Not applicable to individually Not applicable as

consistency

individually scored items
(formative model). For
the 7 symptom scales?,
internal consistency
(Cronbach’s alpha)
ranged from 0.73t0 0.93

scored items (formative
model). Internal consistency
(Cronbach's alpha) was 0.83
for symptom burden scale

all symptoms are
scored individually
(formative model)

Reliability Weighted kappa Intraclass correlation coefficient  Not evaluated
calculated in patients calculated in patients 3to 7
onsame TKl in same days apart: 0.83 for symptom
dosage 2 weeks burden scale. Not evaluated
apart: fair to excellent forindividual items
reliability forall 70
items evaluated
Measurement Correct classification Not evaluated Not evaluated
error evaluated across 70
items, ranging from 45.3
to 93.3% of patients,
on same TKlin same
dosage 2 weeks apart
Validity

Content validity

Construct
validity

e Structural
validity

Not assessed

* Notapplicabletoa
formative model,
in which the items
together form the
construct, but are not
allrelated. For the 7
different symptom
scales an exploratory
factor analysis
was performed

Assessed as Inconsistent [20]

¢ Confirmatory factor
analysis performed for the
symptom burden scale

Assessed as
Inconsistent [20]

* Notapplicable
to a formative
model, in
which the items
together form the
construct but are
not all related.
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Measurement Instrument

property EORTCIL386 [1]

EORTC QLQ-CML24 [2,3] "

EORTC Symptom
Set [4]

* Hypotheses
testing

e Athird of symptoms/
scales differed
statistically
significantly, and up
to 30% in severity,
between dasatinib,
imatinib and/or
nilotinib, adjusted
for covariates, in
directions that can
be explained through
pathophysiology

e Cross-cultural e Notevaluated. The
validity instrument was

developed in Dutch
patients, though
each item was
sourced from the
EORTC Item Library
which contains
items developed in
culturally differing
populations

Criterion validity Not evaluated

e The symptom burden
scale differed statistically
significantly between
patients with higher vs. lower
Karnofsky performance
status; comorbidities vs.
no comorbidities; ECOG
performance status high
vs. low; and imatinib vs.
2" generation TKI, allin
the expected direction

e The symptom burden
scale (QLQ-CML24) was
correlated (>0.50) with the
functioning, fatigue, and
pain scales of the QLQ-C30,
in the expected directions

e Not evaluated. Participants
from 10 countries participated
in development

Not evaluated

¢ Not evaluated

¢ Not evaluated.
Participants from
16 countries
participated in
development

Not evaluated

Responsiveness

Responsiveness Indication of
responsivenessin
half of 50 symptoms/

scales, when compared
to anchor questions

No significant difference in
symptom scale for patients who
achieved complete cytogenetic
response. Patients who
reported a clinically meaningful
deterioration orimprovement
inthe EORTC QLQ-C30 global
health status/QL scale, had
statistically significant mean
changes in the symptom burden
scale in the expected directions

Not evaluated
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$Content validity is the only measurement property which has been assessed according to the COSMIN
methodology. Otherwise, descriptive only; “Including the accompanying EORTC QLQ-C30; * Fatigue,
Mood problems, Muscle/joint pain/cramps, Skin-, Eye-, Cognitive- and Sexuality problems
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Besides criterion validation, validation of individual items through hypothesis
testing appears to be the most pressing need. In our pilot data we did find that
the identified differences in symptom severity between various TKls were all
in directions that can be explained through pathophysiological mechanisms.
However, we did not formulate a priori hypotheses which we subsequently
tested. A formal evaluation of measurement properties using the COSMIN
methodology, beyond content validity, could aid in instrument selection
and help identify the most critical areas for further validation. By nature,
instruments designed to monitor toxicity symptoms must remain flexible,
allowing for the inclusion of new symptoms and the adaptation of personalised
features, such as filter questions. This flexibility should not hinder their use;
instead, further validation and development should progress alongside their
clinical, and also research, application. Compared to more generic and static
instruments, such as those measuring quality of life, symptom instruments
will need to be both more adaptable and more specific.

Standardised comparisons across TKls

The key question is which TKI causes less severe symptoms of a particular type
in an individual patient, enabling patients to make informed decisions when
faced with intolerability of that symptom. In our meta-analysis (Chapter 2)
and pilot data (Chapter 4), approximately one-third of symptoms differed
among the three most commonly used treatments. However, the specific
symptoms that showed significant differences varied between these analyses.
Furthermore, even when significant differences were found for similar
symptoms, the results were often inconsistent. For instance, our meta-
analysis indicated that moderate to severe abdominal pain was significantly
more prevalent in patients on imatinib compared to nilotinib. In contrast, our
pilot data suggested that abdominal pain was significantly more severe in
patients on dasatinib, but not imatinib, compared to nilotinib.

The differences between the two studies are likely due to variations in
outcome measures (prevalence vs. severity), the adjustment for covariates
in our pilot data (which was not done in our meta-analysis), and potentially
low patient numbers in the pilot study. Nevertheless, we believe that mean
severity is more relevant than prevalence for individual patients and that
adjusting for covariates in mean severity scores provides a more reliable
approach to evaluating differences between treatments. Furthermore, we
consider the findings of our pilot data to be consistent with the underlying
pathophysiological mechanisms.
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Comparisons with existing literature are limited, as only one study has
adjusted for covariates, focusing solely on dasatinib versus imatinib across
eight symptoms [21]. To provide context for our pilot data, we conducted a
meta-analysis of mean unadjusted severity scores, combining our study with
eight systematically sourced studies that utilised EORTC instruments [1].
However, this analysis was only feasible for the eight symptoms available in
those studies. Currently, our pilot data offer the most extensive assessment
of symptom severity across most symptoms and TKls. Unfortunately, we were
unable to provide reliable estimates for newer TKls, as our sample sizes were
relatively small.

To fully inform patients, prospectively collected data on how treatment and
dose adjustments affect specific symptoms are essential. Such data are
gradually becoming available—for example, the ASCEMBL trial compared
switching to asciminib or bosutinib in resistant/intolerant CML patients
previously treated with =2 TKls [22]. Similarly, the RODEO trial will help
determine whether dose reductions influence symptom severity [23].
Nonetheless, these isolated research efforts are unlikely to meet all the
informational needs required for shared decision-making when choosing
or switching TKls. Only 6% of leukaemia trials conducted between 2004 and
2026 included some form of patient-reported outcome measures [24]. Even
when such measures are incorporated, they are often reported separately,
and with significant delays, as seen in the BFORE trial [25], or limited to
sub-studies only, as in the ENEST-trial [26]. In other haematological areas
this same problem has been identified. For example, a systematic review on
lymphoma research found that patient-reported outcome data were under-
collected, under-reported, and often positively framed despite a lack of
improvement [27].

Therefore, trial data needs to be complemented by large scale and long-
term prospective data collection in routine care. Hereby it is essential to use
validated instruments, report on covariates in a transparent and standardised
manner, and include patients on the newest TKls as well as those in treatment-
free remission. At a minimum, covariates should include age, sex, and dosage;
and preferably, they should also encompass comorbidities, comedications,
time of diagnosis, BCR::ABL1 levels; previous CML treatments, and time on the
current CML treatment. The future use of the EORTC IL386 within the CMyLife
digital care platform will generate such data over the coming years. At present,
the lack of large-scale, adjusted data, using content-validated instruments,
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with transparent reporting across TKls, is hampering knowledge development.
An individual patient data meta-analysis of between-TKI differences, adjusted
for covariates, could provide valuable insights, though it would require
significant effort and collaboration among multiple research groups.

Broadening the impact, and future directions

The Dutch CML evidence ecosystem

Our research demonstrated that CML guideline developers view patient-
reported toxicity monitoring as beneficial, as it systematically incorporates
patients' experiences into the guidelines, personalises the advice provided,
and helps fill existing knowledge gaps. The identified and prioritised
knowledge gaps offer concrete action points for future research using such
data, ultimately enhancing the CML guidelines. Additionally, this data is
essential for phase 4 pharmacovigilance studies involving longer follow-
up periods and the detailed reporting of individual symptoms, which help to
accurately assess the true tolerability of the treatment [28]. To translate the
findings from patients’ experiences to what to do in an individual context, we
need causal outcome prediction modelling. Which patients are affected by
which symptoms and adverse effects?

Ideally, real-world patient-reported toxicity symptoms will complement
real-world CML outcome information, such as the National Cancer Registry
data, the PHAROS-CML registry and Hemobase, which are used to monitor
CML care quality indicators in the Netherlands [29-31]. At present, efforts
are underway to link CML outcome information with pharmaceutical supply
data. Comorbidities, for which medications are prescribed, can be derived
from pharmaceutical supply data. Integrating information from these various
sources could lead to the creation of a nationwide trias dataset which would
include (1) CML treatment and outcome data, (2) comorbidity information, and
(3) patient-reported symptoms. To the best of our knowledge, such a dataset
would be unique, as nationwide research databases are typically based on
national health insurance data and either do not contain or cannot be linked
to patient-reported symptoms [32]. Moreover, only through the integration
of context, exemplified by multiple data levels as shown in Textbox 1, can we
address some of the complex challenges we face in modern medicine [33].
‘The least toxic, best tolerated CML treatment pathway for me/my patient’ is
one such complex problem.
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To increase knowledge for complex problems we need a more diverse
research approach that supplements the statistical thinking (deterministic
causal effects) of clinical RCTs. We must incorporate complexity thinking into
ecological/population-based studies or pragmatic trials, where algorithms can
identify outcome patterns, and individuals can be clustered according to their
characteristics, with these clusters correlating to specific outcome patterns
[33]. We made a first attempt to implement this approach with our pilot data,
but to fully unlock the potential of such methods, much larger, integrated data
sets are needed. The envisioned trias dataset, described above, with CML
treatment and outcome data, comorbidities, and patient-reported symptoms,
will be a crucial next step. Of note, patient-reported outcomes can be viewed
either as an outcome in themselves or in combination with other outcomes,
or as a marker/predictor of other outcomes [34, 35], underpinning the
interrelatedness of factors within a network of markers and outcomes.

Textbox 1 Context derived from multiple data levelsis needed to solve complex medical problems
such as 'What is the least toxic, best tolerated CML treatment pathway for me/my patient?’

Data levels relevant to CML:

e Demographics (age, gender)

e Socioeconomics (income, education, )

e Lifestyle markers (smoking, exercise)

e Psychological markers (personality traits, anxiety, depression, adherence)
e Care markers (organisation and professional characteristics)

e Comorbidities and comedication

e Biological markers (body mass index, pharmacokinetics)

e Proteomics (pathways involved in pharmacokinetics and resistance)

e Genetic markers (mutations, treatment resistance)

In relation to CML outcomes™*:

e Survival

e Disease control (BCR::ABL1)

e Attainment of treatment-free remission

e Attainment of personalised treatment goals
e Quality of life

e Adverse events

e Patient-reported toxicities

* Depending on the research question, outcomes may be considered prognostic markers or
vice versa

Information from patients and patient-professional interactions must be
integrated into the CML evidence ecosystem. Such an information feedback
loop, depicted in Figure 2, should ideally contain a CML dataset that can
be used for both specific scientific research questions and broader real-
world evidence evaluation. The use of this CML dataset will lead to scientific
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publications, which will then be incorporated into the CML guideline. In turn,
the CML guideline will support decision aids, from which treatment choices will
be made. This rigorous process in also a slow process. It would therefore be
worthwhile to explore how data iterations from each individual patient could
inform practice. This would be worthwhile especially in emerging therapies
where toxicities are underexplored.

Data on treatment choices, patient-reported toxicity symptoms, and consent
for data sharing can be collected within the CMyLife digital care platform
and flow to the personal health environment of patients. Care data, collected
in electronic patient files of care organisations, will also, at least in the
future, be integrated into patients’ personal health environments. Data from
these personal health environments can then be used to feed into the CML
dataset. Possibly, CumuluZ could serve as a platform for data exchange
across Dutch health care organisations. The European Health Data Space
regulation, with secure and trustworthy reuse of health data for research
as one of its cornerstones, will hopefully help realise and sustain these
future developments. Alternatively, federated learning techniques, such
as the personal health train, could question separate datasets and return
meaningful answers.

Care organisations

Clinical research Real-world data
@ Hospitals

B% @ ——_ Personal Health Train @

Real-world research

Et cetera
CLURUKZ CML data trias

CMyLife applications Personal health|environment ! |:|E| 2
—
Patient reported
outcome measurement
@ Cardiovascular risk —
assessment
Db Informed consent
9 Decision aids
%ﬁ

?

CML Guideline

Figure 2 Information feedback loop within the CML evidence ecosystem
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Beyond CML

The work presented in this thesis has served as a both a pilot project and a
catalyst for the integration of real-world patient-reported symptoms into
the Dutch haemato-oncology evidence ecosystem. The lessons learned are
now being used as a framework for the development of real-world symptom
monitoring in other blood cancers. Specifically, for chronic lymphoid leukaemia
(CLL) and myeloproliferative neoplasms (MPN), CMyLife recently developed
and implemented applications for the digital monitoring of patients’ symptoms.
The development of instruments (using the EORTC Item Library), design
(including filter questions) and workflow (such as graphical feedback to
patients) draws heavily on the lessons learned from this thesis. At the time of
writing (June 12, 2025), these applications have been available for six weeks. In
that time, 79 CLL and 99 MPN patients have entered their symptoms 295 times,
with the number of participants growing. This nationwide effort aligns with
the leading vision of comprehensive adverse event evaluation, that accurately
characterises the effects of emerging cancer therapies, supporting patients and
clinicians in shared decision-making, and supplying high-quality data to regulators
responsible for approving safe and effective treatments [24, 28, 36-39].

Real-world evidence is more than just a buzz-word, though we concur that
so-called real-world evidence often deviates from the overall patient
population [40, 41]. The challenge will be to include all patients in real-
world data sets. So, to what extent will the symptom monitoring data, when
collected, represent the general haemato-oncologic population? The CMyLife
platform has the advantage of directly involving patients and bypassing siloed
and unstandardised provider data. However, its disadvantage lies in being a
purely digital workflow, outside of the hospital's usual digital environment.
We know that patients active on the CMyLife digital care platform tend to be
younger and better educated [1, 42, 43], which may introduce bias. We have
therefore directed recent efforts at low health/digital literacy patients, to
make the platform more inclusive [44]. Enabling less digitally skilled patients
to participate in the platform - possibly even through non-digital methods - is
important to avoid inclusion bias.

Symptom monitoring may, by default, attract patients who experience more
severe symptoms. Ideally, the instrument and its workflow will provide enough
value to the clinic to encourage the participation of patients who experience
fewer or no symptoms, though this needs to be evaluated. Especially in
patients with few or no symptoms, consultations could become more efficient if
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professionals can quickly see, in asingle overview, that experienced symptoms
need not be discussed as per patient preference. The ongoing involvement of
health care professionals requires the integration of CMyLife services within
the digital workflow of care organisations. This is especially important for
smaller (non-university) centres, where separate workflows (in separate
systems or for separate disease entities) may not be attractive, as only a small
number of patients are served per disease entity.

The unstructured collection and quality of real-world data remains a
challenge. Transparency may be key, as it enables end-users to evaluate the
quality and applicability of evidence derived from real-world data [45, 46].
Unresolved issues include the frequency of data collection; integration with
other databases; data audit; data ownership; electronic data capture; and the
impact of the clinical pathway on data collection [47]. One approach to address
these issues is a 'fit for use' assessment, which evaluates the relevance
and reliability of real-world data [46, 48]. This approach can be applied to
identified knowledge gaps, guiding the collection of relevant and reliable data.
Ultimately, and most importantly, we believe that these challenges should not
hinder the widespread use of real-world patient-reported toxicity symptoms,
both in daily clinical care and in research.

Concluding remarks

In this thesis, the development and validation of an instrument is described,
along with its personalised workflow, to monitor CML patient-reported TKI
toxicity symptoms in the real world. Furthermore, the knowledge gaps in CML
care that can be addressed by using such data are highlighted. These are the
tools needed to improve current CML guidelines, shifting the focus beyond
disease control and the attainment of treatment-free remission, towards the
tolerability of treatment. The lessons learned are currently being applied
in the development, validation, and implementation of real-world symptom
monitoring in other haemato-oncology diseases.

A firm step-up in the collection and analysis of patient-reported toxicity
symptoms in the real world is needed to realise the potential of incorporating
these data into guidelines and shared decision-making. Key prerequisites
include content-validated instruments, standardised reporting (such as
EORTC-instruments, mean severity, and covariates), covering all available
treatment regimens - especially newer TKls and treatment-free remission -
longitudinal data, and integrated analyses with other levels of data.
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Summary

At present, clinical practice guidelines in haemato-oncology primarily focus
on efficacy as demonstrated by randomised controlled trials. However,
daily practice is far less standardised and considerably more diverse. Both
patients and health care professionals often do not adhere to guideline
recommendations, as these frequently fail to address the real-world dilemmas
they encounter.

In chronic myeloid leukaemia (CML), unwanted variations in care are common.
The real-world setting is not as controlled as clinical trials and is inherently
more complex. Thisisillustrated by the fact thatin 60% to 80% of cases, timely
monitoring of the BCR::ABL1 biomarker is not adhered to, and by the fact that
one in four to one in five patients switch to a different type of tyrosine kinase
inhibitor (TKI) treatment due to intolerability.

In this thesis, we explored how real-world patient-reported toxicity symptoms
can be made accessible for use in both CML care and guideline development.

Overview of patient-reported toxicity symptoms

Given that a substantial number of CML patients switch treatments due to
intolerability, it is essential to understand which types of TKls are associated
with which specific toxicity symptoms in an individual patient. In Chapter 2,
a systematic search and selection was conducted to collect the best available
evidence on patient-reported toxicity symptoms associated with each TKI.

PubMed and Embase databases were searched from inception up to February
2025 for studies reporting the prevalence of individual symptoms in CML
patients, stratified by TKI type. We identified 11 studies, including 2,987 CML
patients and reporting on the prevalence of 47 different symptoms of any
severity. No data were available for asciminib and ponatinib, and only very
limited data were found for bosutinib.

The prevalence of low-grade patient-reported symptoms was high among
patients treated with dasatinib, imatinib, and nilotinib. Fatigue was the most
frequently reported symptom across all three treatments, with 64 to 71% of
patients experiencing fatigue of any severity.
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Inindirect, unadjusted comparisons, the prevalence of 13 out of 47 symptoms
differed significantly between dasatinib, imatinib, and nilotinib. However,
robust evidence on the prevalence and severity of patient-reported toxicity
symptoms - based on direct or adjusted comparisons between TKI types - is
still lacking.

The content validity of existing instruments

In Chapter 3, the content validity of existing instruments to measure patient-
reported TKl-related toxicity in CML patients was critically evaluated. We
focused on content validity exclusively, as it forms the foundation of any
reliable and valid patient-reported outcome measure.

First systematic search of the PubMed and Embase databases up to October
2022 was performed. Eligible studies included those that utilised or developed
instruments for CML patients and that assessed and reported individual
patient-reported symptoms by TKI type. Content validity was assessed
according to the Consensus-Based Standards for the Selection of Health
Measurement Instruments (COSMIN).

Six instruments were identified, but none had sufficient content validity
to reliably monitor patient-reported TKl-related toxicity, based on our
assessment. Five instruments - the EORTC QLQ-CML24, the EORTC Symptom
Set, the FACT-LEU, the HM-PRO and the MDASI-CML - were rated as having
inconsistent content validity due to one or more limitations: lack of evaluation
by professionals post-development, minimal involvement of chronic myeloid
leukaemia patients, or omission of key symptoms. The remaining instrument,
a generic Chinese questionnaire, was rated as having insufficient content
validity. These judgements were supported by evidence of moderate to very
low quality.

Of note, the two EORTC instruments were the only ones that did not omit key
toxicity symptoms, such as muscle cramps. However, their relevance was rated
as inconsistent: the EORTC QLQ-CML24 includes questions on health-related
quality of life, while the EORTC Symptom Set contains items derived from solid
cancer treatments.
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A new instrument to capture TKl-related toxicity symptoms in

CML patients

In Chapter 4, a new instrument to capture TKl-related toxicity symptoms
in CML patients was developed and validated. Moreover, pilot-data were
collected and explored. The development process began with all CML-specific
items from the two previously mentioned EORTC instruments.

A total of at least 278 CML patients and 18 CML professionals (including
haematology nurse specialists and haematologists) participated in development
andvalidation, aswellasin pilotdata collection. This collaborative effort resulted
in a comprehensive 77-item EORTC instrument. For 23 issues, no corresponding
EORTC item was available; these will need to be added in future versions.

An alternative format of the instrument was also developed, comprising
24 EORTC questionnaires combined with 24 generic filter questions. This
format was preferred by 87% of patients. The instrument demonstrated fair
to excellent psychometric properties in terms of reliability. Robust scales
could be constructed for seven item groups, yielding 50 individual scales or
symptoms that are suitable for research purposes. Preliminary evidence also
indicated responsiveness in half of these 50 symptoms/scales.

Pilot-data analyses

Sexuality, although highly prevalent and severely experienced in our pilot
data, was not included in existing instruments—highlighting the importance of
a comprehensive approach. In our analysis, one-third of the symptoms/scales
showed up to a 30% difference in severity between dasatinib, imatinib, and/or
nilotinib, after adjusting for covariates. These findings support more informed
shared decision-making when switching TKls due to intolerability.

Notably, for mostindividual symptoms, no other studies provided data suitable
for comparing mean severity across different TKls. Due to the limited number
of participants receiving asciminib, bosutinib, and ponatinib, we were unable
to compare symptom severity for these treatments. Additionally, a higher
proportion of women were found in the higher severity symptom cluster
compared to the lower severity cluster.

Perceived benefits, limitations and knowledge gaps
In Chapter 5, the perceptions of patients and health care professionals on the
benefits and limitations of real-world patient-reported toxicity monitoring, for
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both clinical guidelines and patient care, were explored. This was conducted
through focus groups and in-depth interviews with 27 patients, seven nurse
specialists and 11 haematologists and guideline developers. Thirty-one
benefits and limitations were identified.

Compared to an existing framework, novel benefits centred on the use of
aggregated data. Participants viewed real-world patient-reported toxicity
monitoring valuable because it systematically incorporates patients'
experiences into guidelines, personalises guideline recommendations, and
addresses knowledge gaps.

Novel limitations related to the suitability, acceptance, and applicability of
toxicity symptom monitoring in routine clinical practice. These benefits and
limitations provide valuable direction for targeted implementation strategies
to enhance the uptake and impact of toxicity symptom monitoring.

Through a Delphi procedure, the Dutch CML guideline development group
identified fourteen key knowledge gaps in CML care that could be addressed
through systematic patient-reported toxicity monitoring. The top three priority
knowledge gaps were:

e Whatis the burden of individual toxicity symptoms?

e How many patients switch from which TKI due to intolerability, and for
which symptoms?

e How do toxicity symptoms change in severity after TKI dosage, adjustment,
and by how much?

These knowledge gaps translate directly into actionable points for future CML
guideline development.

Discussion

In Chapter 6, a reflection on the main findings of our research is presented in
the context of recent literature. In addition, their implications for daily clinical
practice, as well as directions for future research, are discussed. The lessons
learned through this thesis are already being applied to the development,
validation, and implementation of real-world symptom monitoring in other
haemato-oncology diseases.
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Samenvatting

Op dit moment richten richtlijnen in de hemato-oncologie vooral over hoe
goed behandelingen werken, zoals blijkt uit speciale onderzoeken, de
gerandomiseerde gecontroleerde studies. Maar in de dagelijkse zorg gaat
het vaak anders dan in deze speciale onderzoeken. Er is namelijk veel meer
variatie in patiénten en in hun ziekten, dan dat onderzocht wordt. Patiénten en
zorgverleners houden zich vaak niet precies aan de richtlijnen, omdat die niet
altijd passen bij de situaties die ze in het echt tegenkomen.

Bij chronische myeloide leukemie (CML) komen vaak verschillen in de zorg
voor die niet gewenst zijn. De zorg in de praktijk is minder strak geregeld dan
in speciale onderzoeken en is meestal ingewikkelder. Dit blijkt bijvoorbeeld
uit het feit dat bij 60% tot 80% van de patiénten de BCR::ABL1-biomarker
niet op tijd wordt gecontroleerd. Ook verandert één op de vier tot één op de
vijf patiénten van type tyrosinekinaseremmer (TKI) omdat ze last hebben van
symptomen van bijwerkingen.

In dit proefschrift is onderzocht hoe meldingen van symptomen van
bijwerkingen door patiénten beter gebruikt kunnen worden in de zorg voor
CML en bij het maken van richtlijnen.

Overzicht van symptomen van bijwerkingen die patiénten

zelf melden

Omdat veel CML-patiénten van behandeling veranderen door symptomen van
bijwerkingen, is het belangrijk om te weten welke TKl's welke symptomen
van bijwerkingen geven. In Hoofdstuk 2 is daarom een systematisch
literatuuronderzoek gedaan naar de best beschikbare informatie over welke
symptomen van bijwerkingen patiénten melden bij elk type TKI.

Er is gezocht in de databases PubMed en Embase, van het begin tot februari
2025, naar onderzoeken die beschrijven hoe vaak verschillende symptomen
voorkomen bij CML-patiénten, per type TKI. Er zijn elf onderzoeken gevonden
met samen 2.987 CML-patiénten, waarin 47 verschillende symptomen werden
genoemd. Er waren geen gegevens over de TKl's asciminib en ponatinib, en
maar weinig gegevens over bosutinib.

Milde bijwerkingen kwamen vaak voor bij patiénten die dasatinib, imatinib of
nilotinib gebruikten. Vermoeidheid was het meest voorkomende symptoom
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bij al deze drie behandelingen. 64 tot 71% van de patiénten zei hier last van
te hebben.

In indirecte, niet-gecorrigeerde vergelijkingen verschilden 13 van de 47 sym-
ptomen significant in prevalentie tussen dasatinib, imatinib en nilotinib. Sterk
bewijs over de prevalentie en ernst van symptomen van bijwerkingen - gebaseerd
op directe of gecorrigeerde vergelijkingen tussen TKl's - ontbreekt echter
nog steeds.

Toen dasatinib, imatinib en nilotinib werden vergeleken, bleken 13 van de 47
symptomen duidelijk anders te zijn. Er is echter nog geen heel sterk bewijs
over hoe vaak en hoe erg deze bijwerkingen verschillen. Dat komt vooral omdat
deze TKls op een indirecte manier met elkaar zijn vergeleken. Ook kunnen de
berekeningen nog niet met alle factoren rekening houden die deze verschillen
kunnen veroorzaken.

De inhoud van bestaande meetinstrumenten

In Hoofdstuk 3 is gekeken hoe goed bestaande meetinstrumenten zijn. Deze
instrumenten meten symptomen van TKl-behandelingen die CML-patiénten
zelf melden. We keken hier vooral naar de inhoud van de vragenlijsten:
begrijpen patiénten de vragen? Is de vragenlijst volledig? En zijn de vragen
belangrijk genoeg? Dit heet inhoudsvaliditeit. De inhoud van de vragenlijsten
isnamelijk het belangrijkste voor een betrouwbare en goede vragenlijst.

Als eerste werd een systematisch literatuuronderzoek gedaan in de databanken
PubMed en Embase, tot oktober2022. Onderzoeken die meetinstrumenten voor
CML-patiénten gebruikten of maakten, en waarin de door patiénten gemelde
symptomen per type TKI werden beschreven, kwamen in aanmerking. De
inhoudsvaliditeit werd beoordeeld volgens de COSMIN-criteria (Consensus-
Based Standards for the Selection of Health Measurement Instruments).

Vandezesgevondeninstrumentenhad geen enkele een goede inhoudsvaliditeit
om symptomen van bijwerkingen door TKl's betrouwbaar te meten. Vijf
instrumenten - de EORTC QLQ-CML24, de EORTC Symptom Set, de FACT-
LEU, de HM-PRO en de MDASI-CML - kregen de beoordeling ‘inconsistent’
omdat ze één of meer problemen hadden: ze werden niet gecontroleerd door
professionals na ontwikkeling, er waren weinig CML-patiénten betrokken, of er
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misten belangrijke symptomen. Het zesde instrument, een Chinese vragenlijst,
kreeg de beoordeling ‘onvoldoende’. Deze oordelen werden ondersteund door
bewijs van matige tot zeer lage kwaliteit.

Opvallend is dat de twee EORTC-instrumenten als enige geen belangrijke
symptomen misten, zoals spierkrampen. Toch kregen ze de beoordeling
‘inconsistent’. Dit komt omdat de EORTC QLQ-CML24 ook vragen over kwaliteit
van leven bevat, en de EORTC Symptom Set ook is gemaakt voor klachten bij
andere kankersoorten dan CML.

Een nieuw instrument voor symptomen van bijwerkingen van TKl's
bij CML-patiénten

In Hoofdstuk 4 is een nieuw meetinstrument gemaakt en getest om symptomen
van TKI-behandelingen te meten, zoals CML-patiénten die zelf melden.
De ontwikkeling begon met alle CML-specifieke vragen uit de twee eerder
genoemde EORTC-instrumenten. Het nieuwe meetinstrument is ook getest
op inhoudsvaliditeit en meeteigenschappen. Daarnaast zijn er proefgegevens
verzameld en bekeken.

In totaal deden minstens 278 CML-patiénten en 18 CML-zorgverleners mee,
zoals verpleegkundig specialisten hematologie en hematologen. Zij werkten
mee aan de ontwikkeling, het testen en het verzamelen van proefgegevens.
Dit resulteerde in een uitgebreid EORTC-instrument met 77 vragen. Voor
23 onderwerpen was nog geen goede vraag beschikbaar; deze moeten in
toekomstige versies worden toegevoegd.

Er werd ook een andere versie van het meetinstrument gemaakt. Deze
bestond uit 24 EORTC-vragenlijsten met 24 algemene filtervragen. 87% van
de patiénten vond deze versie het beste. Het instrument bleek betrouwbaar
te zijn. Voor zeven groepen van vragen konden goede meetschalen worden
gemaakt. Zo ontstonden 50 schalen of losse symptomen die gebruikt kunnen
worden voor onderzoek. Van deze 50 was er voor de helft al een eerste bewijs
dat ze goed reageren op veranderingen (responsiviteit).

Analyse van de proefgegevens

Seksualiteit kwam vaak voor in de proefgegevens en werd als ernstig ervaren,
maar staat niet in de bestaande meetinstrumenten (Hoofstuk 4). Dit laat zien
hoe belangrijk het is om een compleet meetinstrument te hebben. In onze
analyse bleek dat bij een derde van de symptomen of meetschalen het verschil
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in ernst tussen dasatinib, imatinib of nilotinib wel 30% kon zijn. Ook nadat
we rekening hielden met andere factoren. Deze resultaten kunnen helpen bij
het samen kiezen van de beste TKI als patiénten van behandeling wisselen
vanwege bijwerkingen.

Opvallend is dat voor de meeste losse symptomen geen andere studies
geschikt waren om de gemiddelde ernst tussen verschillende TKl's te
vergelijken. Omdat er maar weinig mensen waren die asciminib, bosutinib of
ponatinib gebruikten, kon er geen vergelijking worden gemaakt voor de ernst
van symptomen voor deze middelen. Ook bleek dat vrouwen vaker in de groep
met ernstigere symptomen zaten dan in de groep met mildere symptomen.

Voordelen, beperkingen en ontbrekende kennis

In Hoofdstuk 5 is onderzocht wat patiénten en zorgverleners vinden van het
monitoren van door patiénten gemelde symptomen van bijwerkingen in de
dagelijkse zorg. Dit gaat om het gebruik van deze informatie voor richtlijnen
envoor de zorg zelf. Dit hebben we gedaan met gesprekken in groepen en met
diepte-interviews met 27 patiénten, zeven verpleegkundig specialisten en 11
hematologen en mensen die richtlijnen maken. In totaal werden 31 voordelen
en beperkingen genoemd.

In vergelijking met een eerdere overzichten van voordelen en beperkingen,
kwamen er nieuwe voordelen naar voren over het gebruik van samengevoegde
data. De deelnemers vonden het belangrijk dat deze manier van monitoring
ervoor zorgt dat ervaringen van patiénten beter meegenomen worden in
richtlijnen. Dit maakt de richtlijn persoonlijker en helpt om ontbrekende kennis
- kennishiaten - op te vullen.

Nieuwe beperkingen gingen vooral over hoe geschikt, geaccepteerd en
toepasbaar het is om bijwerkingen in de dagelijkse praktijk te volgen. Deze
inzichten geven ideeén voor gerichte plannen om het gebruik en het effect van
deze monitoring beter te maken.

Met een Delphi-procedure gaf de Nederlandse CML-richtlijnwerkgroep
veertien belangrijke kennishiaten aan in de zorg voor CML. Deze kunnen
opgelost worden door systematisch de symptomen van bijwerkingen te
monitoren die patiénten zelf melden. De drie belangrijkste kennishiaten waren:
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e Hoe ernstig zijn de verschillende symptomen van bijwerkingen en hoeveel
last hebben patiénten ervan?

* Hoeveel patiénten wisselenvan TKl door bijwerkingen, en welke symptomen
spelen daarbij een rol?

e Hoe veranderen de symptomen van bijwerkingen in ernst als de TKI-
dosering wordt aangepast, en hoeveel veranderen ze?

Deze kennishiaten zorgen direct voor duidelijke punten waar aan gewerkt kan
worden bij het maken van nieuwe CML-richtlijnen.

Discussie

In Hoofdstuk 6 kijken we naar de belangrijkste uitkomsten van ons onderzoek
en vergelijken die met recente literatuur. We bespreken wat deze resultaten
betekenen voor de dagelijkse zorg en welke mogelijkheden er zijn voor
toekomstig onderzoek. De lessen uit dit proefschrift worden nu al gebruikt bij
het maken, testen en invoeren van symptoommonitoring voor andere ziekten
binnen de hemato-oncologie.
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Research data management

Ethics and privacy

This thesis is based on the results of existing data from published papers
(Chapters 3 and 4) and research involving human participants (Chapters 5 and 6),
conducted in accordance with relevant national and international legislation
and regulations, guidelines, codes of conduct and Radboud university medical
centre policies.

A statement that the study was not subject to the Dutch Medical Research
Involving Human Subjects Act (WMO), was obtained from the recognised
Medical Ethics Review Committee ‘'METC Oost-Nederland' (file numbers 2021-
13053,2022-16118, and 2023-16311).

Participation in these studies was voluntary. All participating patients and
professionals gave oral or written informed consent to collect and process
their data for this research project. All data were anonymised, no identifying
information is present, and can be shared for reuse.

Data collection and storage

Publicly available data were used for the papers as presented in Chapters
3 and 4. Original data was collected during focus group discussions and
individual interviews (Chapters 5 and 6). The transcripts of the focus groups
and interviews were transcribed verbatim, fully anonymised and analysed
using Atlas.ti software on the department server and are only accessible by
project members working at the Radboudumc. Original audio tapes were
deleted. Also, notes taken during these sessions and anonymised results from
the online surveys are stored digitally.

Pilot data for chapter 5 was obtained by using Castor EDC for secured online
questionnaires, and was thereafter temporarily stored and analysed in
workspaces in the Azure DRE (ID-dws-1968-CMG) (DRE Portal (mydre.org)).
This data is now stored on the department server. These secure storage
options safeguard the availability, integrity and confidentiality of the data.

Availability of data

All studies are or will be published open access, except for Chapter 4 for
which this was not feasible according to the journal's policies for reviews.
The datasets from Chapters 5 and 6 are published in Data Sharing Collections
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(DSC's) in the Radboud Data Repository (DOl 10.34973/9288-ds63), with
restricted access. Requests for access will be checked by the Committee of
health Care Renewal and Innovation of the Dutch Society for Haematology.
Data were made reusable by adding sufficient documentation (research
protocol, codebook and a readme file), and by using preferred and sustainable
data formats.

All collected data will be stored for 15 years after termination of the study.
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Training activities Hours

Courses

¢ Qualitative research methods in healthcare (2021) 28.00

e RIHS - Introduction course for PhD candidates (2021) 15.00

e RU - Qualitative Research Methods and Analysis (2022) 84.00

e Radboudumc - Scientific integrity (2023) 20.00

e Radboudumc - eBROK course (2023) 42.00

e Implementation research (2023) 12.00

e Analysis longitudinal and multilevel data using R (2023) 96.00

Seminars

e Workshop and pitch Brilliant business models (2021) 4.00

* Meet the expert: communicating your science: 1.50
vlogging & blogging for beginners (2021)

* Meet the expert: Data visualisation; including 11.50
reading: Storytelling with data (2021)

e Meet the Expert; Managing Your Interns; Blessing or curse (2022) 2.50

e Boost your writing skills (2022) 1.00

e Industry involvement in science (2022) 2.00

Conferences

e AQUA Guideline working group conference (2021) 4.00

e Dutch Hematology Congress 2022 (2022) 6.00

e Modernising haematological malignancy adverse 1.00
event assessment and reporting (2022)

¢ Projectleidersbijeenkomst Complexe interventies (2023) 4.00

Other

* Reviewer ZonMw Implementation Science Practitioner 2.00
Fellowship applications (2022)

e ProposalJunior Researcher 2022 (2022) 80.00

e Inputand feedback on various grant proposals for CMyLife (2024, 2025) 40.00

e Writing data management plan overarching CMyGuideline project (2024) 20.00

¢ Daily supervision 2 student assistants WP4 CMyGuideline project (2024) 20.00

e Supervision non-academic personnel and BMS consultancy 64.00

student WP1 CMyGuideline project (2024)
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Teaching activities

Lecturing
e Oral presentation at AQUA workgroup (2020) 5.50
e Presentation skills MIN18 Hemato-Oncology: From concept to cure (2021) 4.00
e Writing skills MIN18 Hemato-Oncology: From concept to cure (2021) 12.00
e Guest Lecture "Communicatie in professionele contexten” (2022) 6.00
e Masterclass How to connect with your audience (2022) 16.00
e Presentation skills MIN18 Hemato-Oncology: From concept to cure (2022) 4.00
e Writing skills MIN18 Hemato-Oncology: From concept to cure (2022) 12.00
¢ Presentation skills MIN18 Hemato-oncology: from concept to cure (2023) 4.00
e Writing skills MIN18 Hemato-oncology: from concept to cure (2023) 12.00
e Presentation skills MIN18 Hemato-oncology: from concept to cure (2024) 4.00
e Writing skills MIN18 Hemato-oncology: from concept to cure (2024) 12.00
Supervision of internships / other
e Daily supervision BMS literature thesis (2022) 6.00
¢ Daily supervision Medical scientific internship (2022) 20.00
 Daily supervision Medical scientific internship (2022) 20.00
e Daily supervision Master BMS internship (2022) 34.00
¢ Daily supervision Master Internship Management Policy Analysis (2022) 34.00
e Daily supervision Master Internship Communication, 24.00
health and life sciences (Wageningen) (2022)
e Internship supervision Communication students (2023) 20.00
e Daily supervision 1st year Master BMS (2023) 34.00
e Daily supervision 2nd year Master BMS (2023) 34.00
¢ Daily supervision 2nd year Master BMS (2023) 34.00
e Daily supervision BMS literature thesis (2023) 6.00
e Supervision review CLL-treatment-related patient 15.00
reported toxicity instruments (2024)
e Daily supervision Medical Scientific internship (2024) 20.00

Total 953.00
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Dankwoord

Mijn dank is groot. Mijn promotietraject is in stoffelijke vorm gegoten, de
afronding nadert. Dit is het resultaat van veel hard werk door velen: mensen
die mij zijn voor gegaan en de weg hebben gewezen, en mensen die naast mij
hebben gestaan. Patiénten, collega’s, vrienden, familie. Dank aan jullie allen
voor de hulp, steun en afleiding.

Allereerst wil ik mijn promotieteam bedanken. Nicole, je bent een groot
inspirator voor me. Je liet me van de zee dromen zodat ik een boot ging
bouwen. Flexibel als je bent gaf je me de kans om te promoveren. Je denken is
scherp als een mes en een paar stappen vooruit, je begeleiding is betrouwbaar
en gedegen. Dat komt samen in scherpe en consistente feedback, soms een
paar regels of woorden, maar altijd geleverd indien nodig of gevraagd. Als ik
wat te ver weg droomde haalde je me weer terug, en toch heb ik altijd heel
veel ruimte ervaren om mijn nieuwsgierigheid te mogen volgen. Rosella, je
bent de partner in crime van Nicole in veel projecten en ondertussen haar
evenknie geworden. Je oratie en het feest daarna lieten zien hoe mensen jou
zien en dat is ook zoals ik je heb mogen ervaren: je hebt een groot hart en je
houdt van sociale contacten. Je was net zo consistent, betrouwbaar en flexibel
als Nicole tijdens mijn promotietraject. Je hield de lijntjes kort en was een
oneindige vraagbaak voor alle grote en kleine vragen. Andre, je was nieuw de
nieuwe noot in de samenwerking. Je hebt me geinspireerd met je visie om een
wereldwijde infrastructuur voor toegankelijke gezondheid databases te willen
bouwen. Ik hoop in de toekomst nog een keer samen te werken en meer van je
te leren.

Graag wil ik de manuscriptcommissie, prof. Aura Timen, prof. Thijs Merkx
en dr. Saskia Klein bedanken voor het kritisch lezen en beoordelen van mijn
proefschrift, en voor hun flexibiliteit in het kiezen van een datum voor mijn
verdediging. Dank ook aan alle leden van de promotiecommissie om zitting te
nemen in de corona.

Dan wil ik graag alle patiénten bedanken en dan denk ik in de eerste plaats
aan Jenny Borst. Jenny, je werkt als vrijwilliger voor Hematon en dat doe je
met hart en ziel. Ik kon je alles vragen, niets is je te veel, en je draagt onze
gezamenlijk projecten uit als een waar boegbeeld. En natuurlijk wil ik ook alle
individuele patiénten van harte bedanken. Jullie hebben je tijd gegeven om
met mij in gesprek te gaan, me dingen te leren, en mijn enquétes in te vullen.
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Het duurt altijd te lang voordat de resultaten er zijn maar op deze resultaten
kunnen jullie heel erg trots zijn. Jullie ervaringen en verhalen draag ik met me
mee en hebben dit werk vorm gegeven.

Naast alle patiénten en mijn promotieteam was dit proefschrift niet mogelijk
geweest zonder de vele (aanstormende) wetenschappers die hebben
geholpen financiering te verkrijgen, medische, statistische of farmacologische
expertise hebben gedeeld, of hebben samengewerkt op het terrein van patient
reported outcomes, kwalitatief onderzoek, of data science: Jeroen Janssen,
Ward Posthuma, Charlotte Bekker, Pien Scheuter, Myrthe Lange, Iris Walraven,
Sanne Metsemakers, Lynn Verweij, Jacolien Timmerman, Aleander Currie,
Hatem Soltan, Inger Abma, Rianne Fijten, Chang Sun, en Ewald Bronkhorst.

Ook alle mensen die hebben meegewerkt aan CMyLife: heel hartelijk dank!
Nicole Blijlevens stond aan de wieg van CMyLife, en ergens vlak daarna kwam
Ankie Sneek: Ankie, we hebben ontzettend gelachen en - vooral jij - heel hard
gewerkt. Je doorzettingsvermogen enrelativeringsvermogen zijn aanstekelijk.
Uiteraard wil ik ook alle collega’s van 'het CMyLife-team’ bedanken. In al die
jaren zijn velen betrokken geweest, maar in het bijzonder bedank ik: Anton
Tenzer, Corien Kromkamp, Pien Schaeffer, Esri Wener, Sabine ter Wolbeek
en Lynn Verweij. Anton, je verdient sowieso mijn eeuwige dank omdat je me
van een incapabele ICT-partner hebt afgeholpen. Daarnaast heb ik veel
van je geleerd op het gebied van projectmatig werken en communiceren. Je
communicatie in dia's en praatplaatjes kwam me eerst wat zonderling over,
maar blijken in de praktijk erg handig om ideeén over te brengen en uit te
wisselen. Corien, Pien, Esri, Sabine en Lynn: voor dit onderzoek hebben heel
jullie veel mede georganiseerd en uitgevoerd, meegedacht over de opzet
en de benadering van de patiénten, en geholpen met communicatie van de
resultaten. Jullie leidden alles in goede banen met een oneindig geduld en
onbetaalbaar goed humeur.

Dan kom ik bij mijn studenten: Myrthe, Pien, Nina, Eveline, Hanna, Alexander,
Hatem, Jacolien, Ilse, Daphne, Djuna, Sophie, Christian, en Daan. Jullie zijn
de belangrijkste reden dat ik wilde promoveren, omdat ik zonder dr. voor mijn
naam niet zelfstandig studenten mag begeleiden. Jullie hebben stuk voor stuk
hard meegewerkt aan de verschillende onderdelen van mijn onderzoek of het
bredere project. Soms met lichte tegenzin - ‘helaas is een wetenschappelijke
stage verplicht’ - al viel het achteraf wel mee kreeg ik dan te horen; maar
meestal met heel veel enthousiasme en elan. Jullie waren onmisbaar als
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onafhankelijk tweede onderzoeker bij literatuur reviews en kwalitatief
onderzoek, en sommigen hebben delen van het onderzoek nagenoeg
zelfstandig verricht en daarmee een auteurschap verdiend. Jullie hebben me
veel vreugde en een weinig kopzorgen gegeven, en jullie spontane vragen
lieten me altijd dieper nadenken. |k ben trots op jullie allemaal en wens jullie
alle goedsinjullie verdere carriere.

Mijn lieve en geestige kamergenoten en collegae promovendi zijn een
stimulans geweest om Uiberhaupt aan promoveren te gaan denken: Charlotte
de Mooij, Joline Saes, Genevieve Ector en Peter Karel. Na al die gezellige
jaren tussen jullie in kon ik toch niet helemaal inschatten hoe intensief het
promoveren daadwerkelijk zou zijn en heb ik alleen maar meer respect voor
jullie gekregen. Lynn, Sanne, Melissa, Eva M, Eva H, Ayla, Nienke, Bjorn,
Arnoud, Bauke, Asna, Daan, Roxanne, en CoPilot: dankzij jullie ben ik helemaal
op de hoogte van - in willekeurige volgorde - de sneltoets voor de Euro, waar
Ospel ligt, de sokken-controverse tussen Gen Z en Gen Alpha, hoe je vrienden
maakt in de trein, wat echt goede vlaai is, hoe je het beste kan bonden met
collega’s, en dat alle kleine en grote problemen in het leven uiteindelijk weer
goed komen. Heel veel dank mijn geklaag aan te horen, samen te lunchen, mij
nieuwe dingen te leren (command L!) en me uit de brand te helpen. Tel daar de
(kerst)borrels, etentjes, pub quizzen (2¢plaats!) bij op en dan zijn jullie toch
echt wel de leuke kant van onderzoek doen.

Naast mijn kamergenoten zijn er ook veel andere collega’s die me mentaal
en concreet gesteund hebben, zoals het management, het secretariaat, de
stafleden, en de verdere collega’s. Ik noem hier enkelen die er altijd met hun
goede humeur (Jacqueline, Lindsay) en warme belangstelling (Jackie, Corine,
Olga, Bas, Jesse, Emile, Ruben, Carin en Stijn) tijdens mijn PhD traject voor
mij waren.

Dan rest mij nog mijn twee paranimfen te bedanken voor hun steun en
vriendschap naar aanloop van, en op mijn verdediging op 13 maart: Liesbeth
(jarig op 12 maart) en Linfee (jarig op 14 maart). Liesbeth, ik ken je al meer
dan 40 jaar als een intelligente, grappige en sociale vrouw. |k waardeer ook
je rust, nuchterheid en boekenkast ten zeerste. Hoe zit het nou met die dad
slippers? Linfee, onze vriendschap en jouw liefde voor ceremonies en het
rituele maken je tot mijn paranimf. [k hou van je gevoelige, recht door zee, en
ondernemende karakter.
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En dan kom ik bij meest nabije familieleden: pappa en mamma, Robbert en
Floris. Jullie zijn er altijd voor mij en hebben heel erg veel geduld met mij.
Ik kan met jullie lachen, wandelen, vakantie vieren (kamperen!), uitpuffen,
lekker eten (hotpot?), bergen beklimmen, goede gesprekken voeren (de
comfort temperatuur van slaapzakken), thuis komen (wat eten we?). Jullie
zijn mijn oppepper en klaagmuur, steun en toeverlaat in barre tijden. We lopen
samen een groot deel van onze levensweg en een heel klein deel daarvan komt
nu ten einde met dit boekje.
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