
Received: 30May 2024 Revised: 9 August 2024 Accepted: 16 August 2024

DOI: 10.1002/jha2.1007

R E S E A RCH ART I C L E

Establishingmeaningful change thresholds for European
Organisation for Research and Treatment of Cancer Quality of
Life Questionnaire CLL-specific module domain scores: An
analysis based on the TRANSCENDCLL 004 study in patients
with relapsed or refractory chronic lymphocytic leukaemia or
small lymphocytic lymphoma

Laurie Eliason1 Fatoumata Fofana2 LinWang3 Peter A. Riedell4 Shien Guo5

1Worldwide HEOR, Patient Reported

Outcomes Assessment, Bristol Myers Squibb,

Princeton, New Jersey, USA

2Department of Clinical Outcome Analytics,

Evidera PPD, Ede, Netherlands

3Global Health Economics &Outcomes

Research Headquarters, Cell Therapy, Bristol

Myers Squibb, Princeton, New Jersey, USA

4Department ofMedicine, David and Etta

Jonas Center for Cellular Therapy, University

of Chicago, Chicago, Illinois, USA

5Department of Clinical Outcome Analytics,

Evidera PPD,Waltham,Massachusetts, USA

Correspondence

Laurie Eliason, MPH,Worldwide HEOR,

Patient ReportedOutcomes Assessment,

Bristol Myers Squibb, 3401 Princeton Pike,

Lawrence Township, NJ 08648, USA.

Email: laurie.eliason@bms.com

Funding information

Bristol Myers Squibb

Abstract

Introduction:The study aimed to establishmeaningful thresholds at patient and group

levels for the EuropeanOrganisation for Research and Treatment of Cancer Quality of

Life Questionnaire CLL-specific module (EORTC QLQ-CLL17) domain scores in adults

with relapsed or refractory (R/R) chronic lymphocytic leukaemia (CLL).

Material and methods: Data for the analysis were from the TRANSCEND CLL 004

study (NCT03331198). EORTC QLQ-CLL17 and selected anchor measures were

assessed at baseline and multiple postbaseline visits up to 24 months after treatment

initiation. Thresholds for each of the three EORTC QLQ-CLL17 domains were trian-

gulated based on estimates derived from anchor- and distribution-based analyses, in

accordance with published guidance.

Results: The analysis included 62 patients with 240 observations across visits. Mean-

ingful change thresholds for improvement and deterioration, respectively, at the

patient level were determined to be−11/+11 for symptomburden,−16/+16 for phys-
ical condition/fatigue and −16/+13 for worries/fears on health and functioning. The

meaningful change thresholds for improvement and deterioration at the group level

mostly ranged between 0.3 and 0.5 of the standard deviation of baseline domain

scores.

Conclusions: These thresholds, based on EORTC QLQ-CLL17 domain scores, could

help identify patients with meaningful changes in HRQOL and interpret treatment

effects in future studies of treatments for adults with R/R CLL.
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1 INTRODUCTION

Chronic lymphocytic leukaemia (CLL)/small lymphocytic lymphoma

(subsequently referred to as CLL) are non-Hodgkin lymphomas in

which abnormal B cells accumulate in the blood and bone mar-

row or lymph nodes [1] and are the most common adult leukaemia

in the United States and Europe [2, 3]. Patients with CLL face a

significant clinical burden and experience symptoms such as fever,

night sweats, weight loss and fatigue [1]. In addition, health-related

quality of life (HRQOL) in patients with CLL is worse than that

in people from age- and sex-matched normative populations as a

result of disease-related symptoms and/or treatment-related side

effects [4–10].

Advances in treatments for CLL have substantially improved

patients’ survival [11]. Despite that, alternative treatment options

are still needed, especially for patients with relapsed or refractory

(R/R) CLL [1]. When investigating novel treatments, it is critical to

understand how they impact HRQOL, in addition to survival and dis-

ease progression [12, 13]. This requires the use of patient-reported

outcome (PRO) instruments that have adequate psychometric perfor-

mance to validly and reliably capture changes in important aspects of

HRQOL.

Historically, there was no disease-specific PRO instrument for

assessing HRQOL in patients with CLL [14]. The European Organi-

sation for Research and Treatment of Cancer Quality of Life Ques-

tionnaire CLL-specific module (EORTC QLQ-CLL17) was therefore

developed with input from patients with CLL and healthcare pro-

fessionals [14]. It is intended to be used along with the European

Organisation for Research and Treatment of Cancer Quality of Life

Questionnaire-Core 30 items (EORTC QLQ-C30) [15] to measure

the three domains (symptom burden, physical condition/fatigue and

worries/fears on health and functioning) that are most relevant to

patients with CLL [14]. The validity and reliability of the EORTC

QLQ-CLL17 have been confirmed in a large international sample, sup-

porting its use in assessing HRQOL domains that are meaningful to

patients with CLL [16]. However, there is no published guidance on

how to interpret score changes in each of the EORTC QLQ-CLL17

domains.

The aim of this analysis was to determine meaningful change

thresholds that could be used to guide the interpretation of EORTC

QLQ-CLL17 domain scores in adults with R/R CLL at the individual

patient and group levels. Specifically, the primary objective of the

analysis was to identify meaningful within-patient change [MWPC])

thresholds that can be used to define individual patients who expe-

rience meaningful changes in EORTC QLQ-CLL17 domains as an

end-point in clinical studies. The secondary objective was to deter-

mine the clinically important change (CIC) and clinically important

difference (CID) thresholds for each domain of the EORTC QLQ-

CLL17 to interpret the meaningfulness of within-group changes

and between-group differences, respectively, in patients with

R/R CLL.

2 METHODS

2.1 TRANSCEND CLL 004 study design

Data for the analysis were from phase 2 of the TRANSCEND CLL 004

study (NCT03331198), a phase 1/2, open-label, multicentre study that

examined the efficacy and safety of lisocabtagene maraleucel (liso-cel)

in adults with R/R CLL. The design and primary findings of the TRAN-

SCEND CLL 004 study (see Methods S1) were reported previously

[17].

2.2 PRO measures

Three PRO measures were administered to patients in the study,

including the EORTCQLQ-CLL17 [14], EORTCQLQ-C30 [15], and EQ-

5D-5L [18] (see Methods S1). All PROs were completed by patients at

baseline (≤7 days before lymphodepleting chemotherapy), predosing

on the day of liso-cel infusion and 1, 2, 3, 6, 9, 12, 15, 18, and 24months

after infusion during phase 2 of the study (Figure 1). Data from these

measures were used to support this analysis.

2.3 Estimating meaningful change thresholds

MWPC thresholds (patient-level change) for EORTC QLQ-CLL17

domains were estimated using the anchor-based method as the pri-

mary approach and the distribution-based method as a supportive

approach (see Method S1), according to US Food and Drug Adminis-

tration (FDA) guidance [19, 20]. Rationales for the anchors included in

the analysis are described inMethod S1.

The estimates resulting from different anchors and approaches

were triangulated. A range of MWPC thresholds for meaningful

improvement and deterioration was selected based on the mean

and median score changes in the EORTC QLQ-CLL17 domains from

the anchor groups with size changes in the selected anchors being

considered meaningful (e.g., ≥1 level of improvement/deterioration).

A responder definition (RD), the value from the range of MWPC

thresholds that are prioritized, for each direction (improve-

ment/deterioration) was then proposed by considering possible

state changes of the target PRO domain (i.e., for each 1-point change

on the raw scale of a given EORTC QLQ-CLL17 domain, the number

of points that would change on the standardized scale), and the lower

bound threshold set by one standard error of the mean (SEM) for that

domain (i.e., RD should be≥SEM).

CIC (within-group changes) and CID (between-group differences)

thresholds were estimated following methods used by the EORTC

Quality of Life Groups [21–23]. These thresholds were identified for

each of the EORTC QLQ-CLL17 domains by triangulating estimates

from both anchor-based methods and distribution-based estimates

considering a small (0.3 × standard deviation [SD]) to medium
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F IGURE 1 TRANSCENDCLL 004 study flow andHRQOL assessment schedule. aDuration of follow-up was increased to 48months in
protocol amendment 5 (16 February 2021). Patients who remained in ongoing response per InternationalWorkshop on Chronic Lymphocytic
Leukemia 2018 criteria after the 2-year follow-upwere followed for an additional 2 years or until progression. bSeven days or less before
lymphodepleting chemotherapy. cPredosing on the day of liso-cel infusion. CAR, chimeric antigen receptor; CY, cyclophosphamide; FLU,
fludarabine; HRQOL, health-related quality of life; liso-cel, lisocabtagenemaraleucel.

(0.5 × SD) effect size [24]. For CIC thresholds, anchor-based estimates

were obtained from the observed mean score change of the anchor

groupswith one level of improvement/deterioration based on the same

anchors used for MWPC. For CID thresholds, anchor-based estimates

were obtained from the difference in the least squares mean change

between the anchor groups with one level of improvement (deterio-

ration) and no change using the analysis of covariance, controlling for

baseline score. Estimates from the anchor-based analyses that sub-

stantially exceeded amedium (0.5× SD) effect sizewere de-prioritized,

as theymay be too stringent to be used as CIC or CID thresholds.

2.4 Statistical analyses

All analyses were performed on the PRO-evaluable analysis set,

defined as all patients who had an evaluable assessment of the EORTC

QLQ-CLL17 at baseline and at least one evaluable assessment at a

postbaseline visit. An evaluable assessment at a given visit was defined

as at least one of the three domains not missing for that assessment

visit. For the descriptive analyses of continuous variables, the mean,

SD, 95% confidence interval, minimum, percentiles (25th, 50th and

75th) and maximum were summarised. For the descriptive analyses of

categorical variables, the frequency and percentage of each category

were summarised. All statistical analyses were conducted using SAS

version 9.4.

3 RESULTS

3.1 Patients and characteristics at baseline

Among patients who underwent leukapheresis (N = 112) in the study,

62 (55%)were included in thePRO-evaluable analysis set (Table 1). The

low rate of inclusion was mainly due to the PRO assessments being

added to the study during an amendment after trial initiation, as well

as coronavirus disease 2019-related restrictions impacting PRO com-

pletion. Information on patient characteristics at baseline is provided

in Results S1.

3.2 MWPC thresholds

The anchor-based analysis included score changes from baseline

pooled from 240 observations between 1 and 18 months obtained

from the 62 patients in the PRO-evaluable analysis set. Descriptive

statistics of changes from baseline in each of the EORTC QLQ-CLL17

domains by anchor group are provided in Results S1.Mean andmedian

changes from baseline in each domain of the EORTC QLQ-CLL17 by

each anchor group, as well as estimates from the distribution-based

analyses and minimum state changes for all domains, are summarised

in Table 2.

For the symptomburdendomain, potentialMWPCthreshold ranges

basedon themeanandmedian changes obtained fromall target anchor

groups fell between −8.13 and −17.81 points for improvement and

7.44 and 11.85 points for deterioration (Table 2). The lower bounds of

these rangeswere slightly lower than the SEM (8.63) estimated for this

domain. As theminimum state change (i.e., a 1-point change on the raw

scale) for the symptom burden domain is ± 5.56 points, this suggests

that patients would need to experience a ≥2-point change on the raw

scale (or an ± 11.12-point change on the standardised scale) to exceed

the SEM, while falling within the ranges of the MWPC thresholds.

Based on these, an ≥11-point decrease and increase (after rounding

down) were proposed as the RD thresholds for defining meaningful

improvement and deterioration, respectively, in the symptom burden

domain. These thresholds also exceed the medium effect size of 0.5 ×
SD (9.01), indicating that an ≥11-point change in the symptom burden
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TABLE 1 Baseline demographic, disease characteristics and
patient-reported outcome (PRO) scores.

Characteristic Patients (N= 62)

Age, years, mean (SD) 64.3 (6.85)

Female, n (%) 17 (27)

Ethnicity, n (%)

Hispanic or Latino 0

Not Hispanic or Latino 56 (90)

Not reported 6 (10)

Race, n (%)

White 56 (90)

African American 1 (2)

Unknown 5 (8)

Disease type, n (%)

CLL 58 (94)

SLL 4 (6)

Disease status after last treatment, n (%)

Refractory 50 (81)

Relapsed 0

Unknown 12 (19)

Response to BTKi

N 62

Refractory, n (%)a 54 (87)

Relapsed, n (%)b 0

Intolerant, n (%) 18 (29)

Intolerant only, n (%) 8 (13)

Response to venetoclax, n (%)c

Prior venetoclax 53 (85)

Refractorya 47 (76)

Intolerant 10 (16)

Intolerant only 5 (8)

Baseline ECOGPS, n (%)

0 17 (27)

1 44 (71)

2 1 (2)

3 0

High-risk cytogenetics, n (%)

Yes 54 (87)

No 8 (13)

EORTCQLQ-CLL17 62

Symptom burden

Mean (SD) 25.0 (18.0)

Median 22.2

Min‒max 0.0‒61.1

(Continues)

TABLE 1 (Continued)

Characteristic Patients (N= 62)

Physical condition/fatigue

Mean (SD) 31.0 (22.2)

Median 25.0

Min‒max 0.0‒100.0

Worries/fears on health and functioning

Mean (SD) 31.1 (18.5)

Median 27.6

Min‒max 0.0‒100.0

Abbreviations: BTKi, Bruton tyrosine kinase inhibitor; CLL, chronic lym-

phocytic leukaemia; ECOG PS, Eastern Cooperative Oncology Group per-

formance status; EORTCQLQ-CLL17, EuropeanOrganisation for Research

and Treatment of Cancer Quality of Life Questionnaire CLL-specific mod-

ule; PRO, patient-reported outcome; SD, standard deviation; SLL, small

lymphocytic lymphoma.
aNo response or disease progression ≤6 months from the last dose of

therapy.
bDisease progression after remission or a complete response (with or with-

out complete bone marrow recovery) or a partial response/nodular partial

response lasting≥6months.
cPercentageswere calculated using the number of peoplewho had received

BTKi as the denominator.

domain should represent a substantial improvement or worsening in

symptom burden at the patient level.

For the physical condition/fatigue domain, the potential MWPC

threshold ranges fell between −16.67 and −25.00 points for improve-

ment and 8.33 and 16.67 points for deterioration (Table 2). Given the

estimated SEMof 8.42 and theminimum state change of± 8.33 for the

physical condition/fatigue domain, patients would need to experience

at least a± 16.67-point change (or a± 2-point change on the raw scale)

to exceed theSEM,while fallingwithin the rangesof theMWPCthresh-

olds. Thus, a≥16-point decrease and increasewereproposed as theRD

thresholds for defining ameaningful improvement and deterioration in

the physical condition/fatigue domain, respectively. These thresholds

also exceed the medium effect size of 0.5 × SD (11.09), representing a

substantial improvement or worsening at the patient level.

For the worries/fears in the health and functioning domain, the

potentialMWPC threshold ranges fell between−15.47 and−19.52 for
improvement and 0 and 10.18 for deterioration (Table 2). The lower

bound (−15.47) of the MWPC threshold for improvement exceeded

the SEM of 11.42, indicating that the RD threshold identified from this

range shouldwell exceed the amount ofmeasurement error associated

with this domain. By considering its minimum state changes, which can

be many because the two optional items within the worries/fears on

health and functioning domainmayormaynot be answeredbypatients

at baseline or postbaseline visits, patients would need to experience

a ≥16.67-point change (which was selected based on an actual score

change observed in the study) to exceed the SEM, while falling within

the range of theMWPC threshold for improvement. Thus, a ≥16-point

decrease was proposed as the RD threshold for defining a meaning-

ful improvement in the worries/fears on the health and functioning
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TABLE 2 Estimates of meaningful within-patient change (MWPC) thresholds for EuropeanOrganisation for Research and Treatment of
Cancer Quality of Life Questionnaire CLL-specific module (EORTCQLQ-CLL17) domains.

Anchor-based estimates

(mean/median score change)

Distribution-based

estimates

EORTC

QLQ-CLL17

domain

Anchor

(EORTCQLQ-C30)

≥1 level of

improvement

on anchor

≥1 level of

deterioration on

anchor 0.5× SD SEM

Minimum state

change

Proposed RD

threshold for

improvement/

deterioration

Symptom burden Item 9 (pain) −9.94/−8.13 7.44/8.33 9.01 8.63 ±5.56 ≤−11/≥11

Item 12 (weakness) −12.83/−11.11 9.16/11.11

Item 29 (overall

health)

−17.81/−16.67 11.85/11.11

Physical

condition/

fatigue

Item 12 (weakness) −21.21/−25.00 12.87/8.33 11.09 8.42 ±8.33 ≤−16/≥16

Item 29 (overall

health)

−19.85/−16.67 15.56/16.67

Worries/fears

on health and

functioning

Item 22 (worry) −15.47/−16.67 7.08/0.00 9.24 11.42 ±6.67 (if 5 items

answered);

±4.76 (if 7 items

answered)a

≤−16/≥13

Item 29 (overall

health)

−19.24/−19.52 10.18/4.76

Abbreviations: EORTCQLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 items; EORTCQLQ-

CLL17, EuropeanOrganisation for Research and Treatment of Cancer Quality of Life Questionnaire CLL-specific module;MWPC, meaningful within-patient

change; RD, responder definition; SD, standard deviation; SEM, standard error of themean.
aOther values possible if patients responded to two optional questions only at baseline or post-baseline.

domain. As for the MWPC threshold range of 0–10.18 for deteriora-

tion, these estimates cannot be used to support the determination of

the RD threshold, as the upper bound (10.18) was below the SEM of

11.42. For this reason, a 13-point increase was proposed, which is the

next possible actual change (6.67 × 2 = 13.33) that may occur at the

patient level and exceed the SEMof 11.42 for this domain.

3.3 CIC and CID thresholds

Estimates from both the anchor-based and distribution-based analy-

ses that can be considered to inform the CIC and CID thresholds for

each domain of the EORTC QLQ-CLL17 are summarised in Table 3.

For the symptom burden domain, estimates for the CIC threshold

from the anchor-based methods were found to be between −9.06-
and −18.72-point changes, corresponding to effect sizes of −0.51
(medium effect size) and −1.05 (large effect size) [25], respectively,

for improvement. For deterioration, estimates were between 6.94-

and 10.10-point changes, corresponding to effect sizes of 0.39 (small

effect size) and 0.57 (medium effect size), respectively. Given the CIC

threshold is intended to be used to interpret the meaningfulness of

a mean change at a group level, any CIC threshold that represents a

greater than medium effect size may be too stringent to achieve in a

typical clinical study. Thus, estimates fromdistribution-basedmethods,

based on a small (0.3 × SD = 5.40) to medium (0.5 × SD = 9.01) effect

size, may be considered. Estimates for the CID threshold from the

anchor-basedmethods for the symptom burden domain were found to

be between −4.39- and −13.33-point differences, corresponding to a

small effect size of −0.26 and a large effect size of −0.77 for improve-

ment. Estimates were between 9.52- and 10.88-point differences for

deterioration, corresponding to effect sizes of 0.55 (medium effect

size) and 0.63 (medium effect size), respectively.

For the physical condition/fatigue domain, estimates for the CIC

threshold from the anchor-based methods were found to be between

−15.58- and −17.28-point changes, corresponding to effect sizes of

−0.71 (medium effect size) and −0.79 (approximately a large effect

size), respectively, for improvement. For deterioration, estimates were

between12.50- and12.88-point changes, corresponding to effect sizes

of 0.57 (medium effect size) and 0.59 (medium effect size), respec-

tively. Estimates from distribution-based methods based on a small

(0.3× SD) tomedium (0.5× SD) effect sizewere6.66 and11.09, respec-

tively. Estimates for theCID threshold from the anchor-basedmethods

for the physical condition/fatigue domain were found to be between

−9.19- and −9.69-point differences, corresponding to effect sizes of

−0.42 (small effect size) and −0.44 (small effect size), respectively, for

improvement. For deterioration, estimates were between 11.47- and

14.95-point differences, corresponding to effect sizes of 0.53 (medium

effect size) and 0.68 (medium effect size), respectively.

For the worries/fears on health and functioning domain, estimates

for theCIC threshold fromtheanchor-basedmethodswere found tobe

between −12.93- and −15.80-point changes, corresponding to effect

sizes of−0.68 (mediumeffect size) and−0.83 (large effect size), respec-
tively, for improvement. For deterioration, estimates were between

1.26- and 4.16-point changes, corresponding to effect sizes of 0.07

(trivial effect size) and 0.22 (small effect size), respectively. Estimates

from distribution-basedmethods based on a small (0.3×SD) tomedium

(0.5×SD) effect size were 5.54 and 9.24, respectively. Estimates for the

CID threshold from the anchor-based methods for the worries/fears
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TABLE 3 EuropeanOrganisation for Research and Treatment of Cancer Quality of Life Questionnaire CLL-specific module (EORTC
QLQ-CLL17) domains: Estimates of clinically important change (CIC) and clinically important difference (CID) thresholds.

CIC CID

Distribution-based

estimates

EORTC

QLQ-CLL17

domain

Anchor

(EORTC

QLQ-C30)

Mean score change

(ES) for 1 level of

improvement

Mean score change

(ES) for 1 level of

deterioration

LSmean score

difference (ES) for 1

level of improvement

vs. no change

LSmean score

difference (ES) for 1

level of deterioration

vs. no change 0.3× SD 0.5× SD

Symptom

burden

Item 9

(pain)

−9.06 (−0.51) 6.94 (0.39) −4.39 (−0.26) 10.88 (0.63)

Item 12

(weakness)

−10.87 (−0.61) 8.78 (0.49) −5.80 (−0.34) 10.08 (0.59) 5.40 9.01

Item 29

(overall health)

−18.72 (−1.05) 10.10 (0.57) −13.33 (−0.77) 9.52 (0.55)

Physical condi-

tion/fatigue

Item 12

(weakness)

−15.58 (−0.71) 12.50 (0.57) −9.19 (−0.42) 14.95 (0.68) 6.66 11.09

Item 29

(overall health)

−17.28 (−0.79) 12.88 (0.59) −9.69 (−0.44) 11.47 (0.53)

Worries/fears

on health and

functioning

Item 22

(worry)

−12.93 (−0.68) 4.16 (0.22) −10.10 (−0.54) 7.87 (0.42) 5.54 9.24

Item 29

(overall health)

−15.80 (−0.83) 1.26 (0.07) −8.29 (−0.44) 7.37 (0.39)

Abbreviations: CIC, clinically important change; CID, clinically important difference; EORTC QLQ-C30, European Organisation for Research and Treatment

of Cancer Quality of Life Questionnaire-Core 30 items; EORTC QLQ-CLL17, European Organisation for Research and Treatment of Cancer Quality of Life

Questionnaire CLL-specific module; ES, effect size; LS, least squares; SD, standard deviation.

on health and functioning domain were found to be between −8.29-
and −10.10-point differences, corresponding to a small effect size of

−0.44 and a medium effect size of −0.54 for improvement. Estimates

were between 7.37- and 7.87-point differences for deterioration,

corresponding to small effect sizes of 0.39 and 0.42, respectively.

4 DISCUSSION

The objective of these analyses was to determine meaningful change

thresholds at the patient and group levels to guide the interpretation

of the EORTC QLQ-CLL17 domain scores in adults with R/R CLL. To

our knowledge, this is the first analysis to propose meaningful change

thresholds for interpreting improvement and deterioration in EORTC

QLQ-CLL17 domain scores at the patient (i.e., MWPC) and group (i.e.,

CIC and CID) levels in patients with R/R CLL. These thresholds may

be useful in clinical studies to define treatment responders (using

MWPC/RD) with respect to HRQOL or aid in the interpretation of

themeaningfulness ofwithin-groupmean changes frombaseline (using

CIC) and between-group difference inmean changes (using CID) based

on this instrument.

Although the potential range ofMWPC thresholds for improvement

and deterioration could vary to some extent depending on the anchor

used, results of the analyses suggestedRD thresholds for improvement

(deterioration) of≥11-point decrease (11-point increase) for the symp-

tom burden domain, ≥16-point decrease (16-point increase) for the

physical condition/fatigue domain and ≥16-point decrease (13-point

increase) for the worries/fears on health and functioning domain may

represent optimal thresholds.

These RD thresholds represent a ≥2-point change on the raw scale

for all domains, except for the threshold for improvement in the wor-

ries/fears on health and functioning domain, which required a ≥3- to

4-point change on the raw scale. A 2-point change on the raw scale of

the EORTC QLQ-CLL17 domains (except the worries/fears on health

and functioning domain) is the next state change above a standard-

ised score of 10. Patients who meet the 10-point change threshold, a

commonly used threshold for the EORTC QLQ-C30 to define respon-

ders in clinical trials [26], would also meet the proposed thresholds

for these domains. This suggests that these proposed RD thresholds

are within a reasonable range that is consistent with the threshold

used in the EORTC QLQ-C30 domains. Finally, proposed RD thresh-

olds for the EORTC QLQ-CLL17 are also approximately equivalent to

15% of the scale range, proposed by the Institute for Quality and Effi-

ciency in Health Care, as a meaningful change threshold for a given

PROmeasure to identify responders [27].

Thresholds for interpreting meaningful changes at the group level

have been recommended to be based on the magnitude of effect size

being considered for a clinical study, and at least a small effect size

should be considered [28, 29]. All CIC and CID threshold estimates

for improvement (deterioration) in any domain from the anchor-based

analysis represent at least a small effect size, except for theCIC thresh-

old for deterioration in theworries/fears on the health and functioning

domain. Most estimates were between small to medium effect size,

with only a few estimates close to or exceeding a large effect size
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(i.e., CIC thresholds for improvement in the symptom burden, phys-

ical condition/fatigue and worries/fears on health and functioning

domains). These findings are consistent with those estimated for

domains of the EORTC QLQ-C30 from 21 clinical trials involving nine

different cancer types, with most anchor-based CIC and CID thresh-

olds ranging between 0.3 × SD and 0.5 × SD [24]. Based on the same

effect sizes of 0.3× SD and 0.5× SD, the CIC andCID thresholdswould

be between 5.40 and 9.01 points for the symptomburden domain, 6.66

and 11.09 points for the physical condition/fatigue domain and 5.54

and9.24points for theworries/fears onhealth and functioningdomain.

The analysis was not without limitations and was performed using

a small sample size (n = 62). To address this, multiple postbaseline

visits assessed between Month 1 and Month 18 from the same indi-

vidual patients were pooled. Although the thresholds derived from

this analysis are reasonable and consistent with thresholds for other

PRO measures developed by the EORTC Quality of Life Groups, they

should be further validated using a larger sample size, in the frontline

CLL setting and with different treatment modalities. Finally, although

commonly recommended anchors, such as the patient global impres-

sion of severity and patient global impression of change, were not

included in this study, the anchors used in this analysis did meet the

key criteria (see “Estimatingmeaningful change thresholds” inMethods

S1) proposed by the FDA [19] and led to thresholds that are consis-

tent with thresholds publicly reported for other EORTC quality of life

instruments [24, 26].

The results of this analysis provideMWPC/RD, CIC andCID thresh-

olds for the three EORTCQLQ-CLL17 domain scores. These estimated

thresholds may be used to identify patients with meaningful improve-

ments in HRQOL based on PRO data and guide interpretation of the

EORTC QLQ-CLL17 domain scores when used to assess treatment

effects in future clinical trials.
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