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Simple Summary: In multiple myeloma, a type of blood cancer, the measurement of the
outcomes of treatment reported by patients (patient-reported outcome measurement) is useful to
reveal how treatment affects the quality of life, symptoms, and side effects of treatment to evaluate the
benefit-risk balance of a particular drug or drug combination. We evaluated the research reported
in the literature to identify and evaluate patient-reported outcome measures used in clinical trials.
The most frequently used instrument was the generic questionnaire, named EORTC QLQ-30, used
for cancer patients. The second most frequently used tools were the multiple myeloma-specific
EORTC-MY20 questionnaires and the generic EQ-5D. Only 19 instruments reported in the literature
were consistent with the trial design. The findings indicate that the measurement of patient-reported
outcomes in clinical trials for multiple myeloma patients is underutilised, underreported, and often
inconsistent. Thus, guidelines for the appropriate use and reporting of such questionnaires are
needed to ensure standardisation in the selection and reporting of patients’ views. This report is a
valuable reference for the appropriate use of questionnaires for professionals performing clinical
trials to ensure accurate and appropriate reporting of results for multiple myeloma patients and their
caregivers and patient advocates.

Abstract: Background: Patient-reported outcomes (PROs) are becoming increasingly important in
supporting clinical outcomes in clinical trials. In multiple myeloma (MM), PRO measurement is useful
to reveal how treatment affects physical, psychosocial, and functional behaviour as well as symptoms
and treatment-related adverse events to evaluate the benefit-risk ratio of a particular drug or drug
combination. We report the types of PRO instruments used in MM, the frequency in which they are
utilised in randomised controlled trials (RCTs), and the consistency of their reporting. Methods: The
European Hematology Association (EHA) supports the development of guidelines for the use of
PROs in adult patients with haematological malignancies. The first step is the present systematic
review of the literature. MEDLINE and CENTRAL were searched for RCTs in MM between 2015 and
2020. Study design, characteristics of MM and its treatment, the primary outcomes, and the types of
PRO instrument(s) were extracted using a predefined template. Additionally, in a stepwise approach,
it was assessed whether the identified instruments had been validated for multiple myeloma patients,
patients with haematological malignancies, or cancer patients. Results: Following screening for RCTs,
283 studies were included for review from 10,707 records retrieved, and 118 of these planned the use
of PRO measures. Thirty-eight PRO instruments were reported. The most frequently used instrument
(92 studies) was the EORTC QLQ-30. The EORTC-MY20 MM-specific questionnaire was the second
most frequently used (50 studies), together with the EQ-5D (50 studies). Only 19 PRO instruments
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reported were consistent with the trial registry. Furthermore, in 58 publications, the information on
PRO instruments differed between the publication and the trial registry. Further, information on
PRO in HTA reports was available for 26 studies, of which 18 reports were consistent with the trial
registries. Out of the 38 instruments used, six had been validated for patients with multiple myeloma
(the most frequently used), six for patients with haematological malignancies, and 10 for cancer
patients in general. Conclusions: The findings indicate that the measurement of PROs in RCTs for MM
is underutilised, underreported, and often inconsistent. Guidelines for the appropriate use of PROs
in MM are needed to ensure standardisation in selection and reporting. Furthermore, not all PRO
instruments identified have been validated for myeloma patients or patients with haematological
malignancies. Thus, guidelines for the appropriate use and reporting of PROs are needed in MM to
ensure standardisation in the selection and reporting of PROs.

Keywords: multiple myeloma; patient-reported outcomes; quality of life; symptoms; systematic
review; clinical trials; validation studies

1. Introduction
1.1. Multiple Myeloma: The Disease

Multiple myeloma (MM) is a haematological malignancy of plasma cells with bone
marrow and extra-medullary involvement, prevalently bone [1]. The incidence rate of
MM is increasing worldwide, with an estimated incidence in Europe of 4.5–6.0/100,000/y.
It comprises 1–1.8% of all cancers and is the second most frequent haematological ma-
lignancy [2]. Among patients with MM, approximately 73% have anaemia, 79% have
an osteolytic bone disease with hypercalcemia, and 19% have acute kidney injury at the
time of presentation [3]. Severe infections may occur due to secondary impaired immune
function [4]. MM is most frequently diagnosed among people aged 65 to 74 years, with the
median age being 69 years [5]. Despite the meaningful improvement in patients’ survival
over the past decade, it is an incurable disease [2].

1.2. Treatment for Multiple Myeloma

Historically, the median overall survival (OS) for MM patients was only ~3 years,
and there were a limited number of treatments available [6]. During the last two decades,
tremendous advances have been made in the understanding of myeloma biology and
the development of improved treatment strategies [2,7]. There is an increasing number
of novel therapeutic agents and combinations that are contributing to improving patient
outcomes, with substantial improvements observed mostly in patients up to 59 years of
age [8]. Notably, increasing age correlates with poorer survival rates [9]. Thus, in a non-
curative setting, the achievement of an improvement in survival and in quality of life (QoL)
represent the primary goals of MM treatment [10,11].

1.3. Health-Related Quality of Life

Patients with MM report high symptom burden and reduced QoL. Bone lesions cause
pain, fatigue, reduced role functioning, and body shape changes. Furthermore, bone
marrow, renal failure, and immunodeficiency contribute to subsequent complications that
impact QoL. These aspects, together with the psychosocial burden of a cancer diagnosis,
may have varying importance for patients during different disease states [12–14]. The
impact of MM on symptom burden and on QoL is worse compared to that of patients with
other haematological malignancies [15,16].

In addition, the treatment of MM is toxic in itself and has a negative impact on patients’
QoL. It may be accompanied by multiple side effects [17,18]. The impact of new treatments
on quality of life (QoL) is now an important component of decision-making in relapsed
MM [19]. Thus, the optimisation of QoL of patients with MM is an important treatment
goal, and the incorporation of PROs into clinical and research practice has the potential to
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improve treatment outcomes [20,21]. The assessment of patient-reported outcomes (PROs),
such as QoL, symptoms, and treatment satisfaction, could provide additional information
to more robustly inform patient care.

Patient-reported outcomes (PROs) are becoming increasingly important in clinical
trials to highlight the intended benefits according to patients’ perspectives. In particular, in
MM, PRO measurement is useful to reveal how treatment affects physical, psychosocial,
and functional behaviour as well as symptoms and treatment-related adverse events to
evaluate the benefit-risk ratio of a particular drug or drug combination.

Noteworthy, regulatory agencies for drug approval, such as US Food and Drug Admin-
istration (FDA) and European Medicines Agency (EMA), recommend PROs as a prioritised
treatment outcome [22]. The relevance of PRO assessments in clinical trials of patients with
hematologic malignancies has been previously reported [18,23,24]. Patient-reported out-
come data may provide additional information about the benefits/risks of drugs from the
patients’ perspective, which could not have been otherwise inferred by clinician-reported
symptomatic adverse events. In a systematic review of QoL data from MM clinical trials, it
was demonstrated that moderate to large QoL improvements can be expected with effective
first-line treatments [16]. In addition, QoL improvement is included in the European Society
of Medical Oncology Magnitude of Clinical Benefit Scale (ESMO-MCBS) to determine the
“value” of a new therapeutic strategy in cancer [25].

Several systematic reviews (SR) on the use of PROs in MM clinical trials have been
published [26–28]. For MM trials, it is unclear which PRO instruments are utilised, how of-
ten they are used, and whether results are consistently reported. A recent systematic review
(SR) of registrational trials from 2007 to 2020 shows that PRO measurement methodology
in MM differs significantly between trials which might negatively affect the comparability
of PROs for different treatment regimes. Furthermore, only 68% of the trials contained
submitted PRO data. Nine PRO measures were used, most commonly the EORTC QLQ-30,
EQ-5D, and QLQ-MY20 [27]. In a recent review by Efficace and colleagues, it was stated that
more consistency in the methodological approach to PRO assessment and interpretation of
outcomes is needed to ensure that PRO findings will be more impactful on patient care [26].

The development of guidelines for the use of PROs in adult patients with haema-
tological malignancies was supported and conceptualised by the European Hematology
Association (EHA). The first step is the reporting of this systematic review that explores the
use, frequency, and consistency of reporting of PRO instruments in randomised controlled
trials (RCTs) for MM.

2. Materials and Methods
2.1. Data Sources

This study followed the 2020 PRISMA updated guideline for reporting systematic
reviews [29]. This methodological review is not registered at PROSPERO, as the stepwise
approach to identify PRO instruments used in trials evaluating patients with multiple
myeloma and then to analyse whether the instruments used have been validated for
patients with multiple myeloma, haematological malignancies of patients with cancer
does not fit to the PROSPERO registration criteria. A search specialist systematically
searched the databases Medline (Ovid) and CENTRAL for the period from 1 January 2015 to
April 2021.

In the first step of this project, we aimed to identify scales and instruments that
were most frequently used in MM trials to measure PROs. We systematically searched
MEDLINE and CENTRAL for randomised controlled trials investigating MM between 2015
and 2020. Next, in order to find out which of the identified instruments were validated
in MM patients, we conducted three separate literature searches. The rationale for this
strategy was to report on psychometric validity for questionnaires frequently used for MM
patients but not validated for this population. First, we identified which questionnaires
have been validated for patients with MM. Second, for questionnaires not validated in
MM patients, we conducted a search for studies validating the questionnaire for patients
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with haematological malignancies (HM). Finally, for questionnaires not validated in either
MM or HM populations, we conducted a search for validation studies for all cancer
types. Additionally, we performed hand searches for the instrument manuals and for any
information not available in the identified publications.

The types of articles that were included were limited to RCTs that were published
in peer-reviewed journals in the English language. Articles excluded were ‘grey’ lit-
erature, including dissertations, reports, editorials, letters to editors, pre-prints, com-
mentaries, reviews, conference abstracts, and conference proceedings. Thus, the search
was comprehensive, systematic, and well-documented. EndNote20® was used to keep
track of references following the published guidance [30]. Rejected studies were recorded
with reasoning.

2.2. Search Strategy/Selection/Exclusion Criteria

The sensitive search strategy to identify randomised controlled trials evaluating
multiple myeloma patients was developed by an information specialist and is added in
Appendix A. MEDLINE and Cochrane Register of Controlled Studies were searched.

Types of studies included were RCTs (including cross-over trials and trials with
open-label extensions if initial treatment was continued after study completion and those
registered on clinicaltrial.gov) and used PROs as a primary or a secondary outcome). Study
design, disease and treatment characteristics, the primary outcome, and PRO instrument(s)
that were utilised were extracted using a pre-defined template.

Inclusion criteria included any adult, gender, ethnicity, setting, or country, while
studies that recruited adolescents (under 18 years of age) were excluded. Interventions
included any drug, therapeutic intervention, and alternative medicines, e.g., acupuncture,
fire needle, Chinese traditional (herbal) medicine, Ayurvedic, and educational or lifestyle
interventions, and the condition included was multiple myeloma.

After the identification of instruments used, a stepwise search approach was developed
to assess whether the instrument had been validated for multiple myeloma patients (for
search strategy, see Appendix B) or, if not, for patients with haematological malignancies
(see Appendix C) or, if not, for patients with cancer (see Appendix D for search strategy)

Information on populations with which the instrument was validated, instrument
characteristics, validity, reliability, sensitivity, and Minimally Clinically Important Differ-
ence (MCID) were extracted using a pre-defined template. If no validation for the original
language version of a PRO instrument was found for MM, HM, or cancer, we resorted
to validation studies in other languages. Search counts for inclusions and exclusions and
reasons for the exclusion of studies were recorded in a PRISMA flowchart [29]. Each search
was screened by two independent researchers (NK, MA) who discussed any disagreement
at the end of the screening process and reached a consensus by discussion. Any unresolved
matter was mediated by an adjudicator (NS).

2.3. Outcome Measures Extracted

The evaluation of PROs as an outcome measure (primary, secondary, or exploratory)
was assessed.

The line of treatment for MM was evaluated and reported. For clinical trials, the
outcome measure of the association of PRO change and response to treatment and whether
subgroup analysis according to response was evaluated and whether the association be-
tween the respective PRO and response was significant.

2.4. Data Extraction and Synthesis

For data extraction, the guidance of the Cochrane Handbook for Systematic Reviews
of Interventions was followed [31]. An Excel extraction template was created based on the
main outcomes of the review. Checklist of the Cochrane Handbook Version 6.2 of items to
consider in data collection or data extraction [32]. MA and NK independently extracted
data from the included publications to parallel Excel database tables, and an adjudicator

clinicaltrial.gov
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(NS) resolved any disagreements in the data extraction. Missing data were noted in the data
templates, but none was deemed sufficiently important to contact authors for unreported
data or additional details. To assess the consistency of PRO reporting, study registries were
compared with publications and study protocol, and Health Technology Assessment (HTA)
reports where available.

3. Results

Overall, 10,707 records were identified (see Prisma diagram, Figure 1). Following
screening for RCTs, 283 ongoing, completed, or published studies were included for review.
A total of 118 studies planned to assess PROs, and of these, 95 studies fully matched the
search criteria. Sixty-three were still ongoing and had not reported on PRO outcomes
according to therapeutic response.
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Overall, 38 different PRO instruments were reported (Appendix E). The most fre-
quently used PRO instrument (92 studies) was the EORTC QLQ-30 (Table 1, Figure 2) which
measures QoL in cancer patients [33], and it has been validated in multiple myeloma [34].
The EORTC-MY20, a disease-specific tool for patients with MM, was also frequently
used (50 studies) [35]. Similarly, the EQ-5D was used in 50 studies, and 35 other dif-
ferent PRO instruments were used in the remaining studies (Table 1). Validation stud-
ies in MM have been reported only for six instruments, including EORTC QLQ-30 and
EORTC-MY20, the Myeloma Patient Outcome Scale (MyPOS), EORTC-MY24, MDASI MM,
and FACT-MM.
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Table 1. Overview of PRO instruments and validated populations.

Instrument
Frequency of

(Planned) Assessment
in MM Trials (N = 283)

Validated for
Patients with

Multiple Myeloma

Validated for Patients
with Haematological

Malignancies

Validated for
Different

Cancer Types
EORTC QLQ-MY20 50 +
EORTC QLQ MY24 6
EORTC QLQ C30 92 +
MyPOS 1
MDASI-MM 1
FACT-MM 2 +
EQ5D-3L
EQ5D-5L 50

HADS 2
FACT-G 8
FACT-BMT 5
FACIT Fatigue Scale 7
FACIT-Sp 1
BPI-SF 7
CTSQ 1
FACT GOG-Ntx 7
IPAQ-SF 1
LANSS 1
PSF-R 1
PROMIS 2
PRO-CTCAE 10
SF-36 7

Note. + indicate the availability of MCIDs for MM patients; the ligher the color the less relevant instrument.
Cancers 2022, 14, x 7 of 17 
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Figure 2. The prevalence of PRO instruments used in MM RCTs according to the SLR.

Of 283 studies, 40% included subjects on first-line treatment, 42% on 2nd line treatment,
and others were evaluating both or unknown. For less than half of the studies, a protocol
was found. In 39 studies for which a study protocol was found, only 19 reported PRO
instruments consistently with the trial registry for the study. In addition, HTA reports of
26 studies included a PRO, of which 18 reports were consistent with the trial registries.
Thus, the PRO assessment was consistent with the protocol by only 20%. Of those trials
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for which the protocol defined a PRO as an outcome, more than half did not publish the
results of the PRO measures (Figure 3).
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Figure 3. Consistency of reporting PRO instruments in MM RCTs.

Sixteen trials reported PRO changes but did not associate changes according to re-
sponse, and the remaining 16 reported changes according to subgroups of response. The
PRO measures correlated with therapeutic response in only one study [36].

Overall, 6 out of 38 instruments assessed in trials with MM patients between 2015
and 2020 are currently validated for MM patients. Likewise, six instruments are currently
validated for HM patients. This includes the EQ-5D, one of the three instruments most
frequently assessed in trials with MM patients. Finally, nine studies were validated in
different cancer types (e.g., breast cancer, prostate cancer, or not further classified). Instru-
ments for which no specific validation for patients with multiple myeloma, haematological
malignancies, or cancer could be found are presented in Appendix F.

4. Discussion

Increasingly, PRO is considered an important endpoint in oncological trials that may
improve the knowledge and care of cancer patients [37]. However, the number of haemato-
logical malignancy clinical trials reporting PROs is far less compared to RCTs involving
other cancer patients. Patient-focused care is key to the optimal management of patients
with MM, and it is becoming increasingly important to consider QoL and other PROs in
such patients. In MM, obtaining the most durable remissions with the best QoL is the pri-
mary goal of MM treatment. Therefore, PRO measures are important endpoints in clinical
trials aimed at assessing the efficacy of MM treatment. Quality of life data also plays an
important role in health technology and cost-effectiveness assessments of new treatments
in patients with MM. According to recent reviews of MM-RCTs, assessing PROs among
other endpoints, the methodology of their collecting and reporting must be improved if the
results might actually influence clinical decision-making [27,28,38]. In order to overcome
these drawbacks, guidelines for the use of PROs in RCTs in haemato-oncology are worth-
while. For this purpose, the EHA initiated a project on the development of evidence-based
guidelines for the use of PROs in adult patients with haematological malignancies. In
this SR, we explored the use and frequency of PROs in RCTs for MM, identified the tools
validated for MM, and assessed the consistency of their reporting.

Based on systematically searched databases such as Medline (Ovid), and CENRAL
covering the period from 1 January 2015 to 30 November 2020, 95 RCTs using PROs
for MM were identified. The most frequently used PRO tool was the EORTC QLQ-30
(92 studies). Other common PROs were the EORTC-MY20 and the EQ-5D (both were used
in 50 studies). Altogether 38 PROs were identified. Only six PROs used in MM-RCTs
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were validated for MM. In the previous reviews, the EORTC QLQ-30, QLQ-MY20, and
EQ-5D were used (65%), and (47%), respectively. In a recent review by Fernandes and col-
leagues, nine unique PRO measures were used, most commonly the EORTC QLQ-30 (87%),
EQ-5D (65%), and QLQ-MY20 (47%) [27].

As for the consistency of reporting of PRO data, for less than half of the studies, a
protocol was found. In 39 studies for which a study protocol was found, only 19 reported
PRO instruments consistently with the trial registry for the study. In other words, the PRO
assessment was consistent with the protocol by only 20%. For those trials for which the
protocol defined a PRO as an outcome, more than half did not publish the results of the PRO
measures. It is worth mentioning that the identified RCTs were heterogeneous regarding
the presentation, analysis, and interpretation of PRO results. This finding supports the
outcomes of a recent review by Efficace and colleagues [26]. Substantial heterogeneity in
terms of PRO collection methods, measures, analyses, and interpretation may hinder the
ability to effectively capture and interpret patient experience in future MM clinical trials.

5. Conclusions

The findings indicate that the measurement of PROs in RCTs for MM is underutilised
and underreported. Furthermore, the reporting of PROs in the RCTs is often inconsistent.
According to our findings, guidelines for the appropriate use of PROs in MM are needed to
ensure standardisation in selection and reporting.

6. Future Considerations

In the era of precision/personalised medicine, where prototype technology is being
applied to patient care, there is an even greater need for the assessment of patient-reported
outcomes to become the standard of patient care. The current landscape of personalised
medicine has the potential of creating a fundamental paradox that the majority would
not be comfortable with being exposed to experimental diagnostic tests and the payers
accepting the reality of pouring more money into a smaller group of patients. Thus, it is
incumbent on us to move towards the development of universal, robust techniques with
high precision for the assessment and reporting of patient-reported outcomes that lend
themselves to clinical trials of personalised medicines.
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ID Search
#1 MeSH descriptor: [Multiple Myeloma] explode all trees

#2 myelom*:ti,ab,kw

#3 MeSH descriptor: [Plasmacytoma] explode all trees

#4 (plasm*cytom* or plasm*zytom* or plasma cytoma*):ti,ab,kw

#5 (plasma* NEAR/3 neoplas*):ti,ab,kw

#6
(plasma cell NEAR/1 (leukaem* or leukem* or tumor* or
tumour*)):ti,ab,kw

#7
((plasmacytic* or plasmocytic* or plasmocyte*) NEAR/1 (leukem* or
leukaem*)):ti,ab,kw

#8 kahler*:ti,ab,kw

#9
#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 with Publication Year from 2018
to 2020, in Trials

Medline (via Ovid) search strategy.

# Searches
1 exp MULTIPLE MYELOMA/

2 myelom*.tw,kf.

3 exp PLASMACYTOMA/

4 (plasm?cytom* or plasm?zytom* or plasma cytoma*).tw,kf.

5 (plasma* adj3 neoplas*).tw,kf.

6 (plasma cell adj1 (leukaem* or leukem* or tumor* or tumour*)).tw,kf.

7
((plasmacytic* or plasmocytic* or plasmocyte*) adj1 (leukem* or
leukaem*)).tw,kf.

8 kahler*.tw,kf.

9 or/1-8

10 randomized controlled trial.pt.

11 controlled clinical trial.pt.

12 randomi?ed.ab.

13 placebo.ab.

14 clinical trials as topic.sh.

15 randomly.ab.

16 trial.ti.

17 or/10-16

18 exp ANIMALS/not HUMANS/

19 17 not 18

20 CLINICAL TRIAL, PHASE III/

21 (“Phase 3” or “phase3” or “phase III” or P3 or “PIII”).ti,ab,kw.

22 (20 or 21) not 18

23 19 or 22

24 9 and 23

25 limit 24 to dt=20180607-20201130
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Appendix B. Search Strategy for Instruments Validated in Multiple Myeloma Patients

# Searches
1 exp MULTIPLE MYELOMA/

2 myelom*.tw,kf.

3 exp Plasmacytoma/

4 (plasm?cytom* or plasm?zytom* or plasma cytoma*).tw,kf.

5 (plasma* adj3 neoplas*).tw,kf.

6 (plasma cell adj1 (leukaem* or leukem* or tumor* or tumour*)).tw,kf.

7 ((plasmacytic* or plasmocytic* or plasmocyte*) adj1 (leukem* or leukaem*)).tw,kf.

8 kahler*.tw,kf.

9 or/1-8

10 patient reported outcome measures/

11 (“EQ-5D” or “EuroQol-5 dimensions” or “EuroQoL-5 EuroQoL-5 D” or “EQ-5D-5L”).tw,kf.

12
((EORTC or “European Organi?ation for Research and Treatment of Cancer”) and (“Quality of Life” or QoL) and
questionnaire*).tw.

13
((EORTC or “European Organi?ation for Research and Treatment of Cancer”) and (QLQ-MY20 or QLQ-20 or QLQ-C30
or QLQ-30 or QLQ-MY24 or QLQ-24)).tw,kf.

14
((EORTC or “European Organi?ation for Research and Treatment of Cancer” or questionnaire*) and (“myeloma-specific”
or “MM-specific” or “Multiple Myeloma Module” or “MM module”)).tw,kf.

15 ((EORTC or “European Organi?ation for Research and Treatment of Cancer”) and QLQ data).tw,kf.

16 (QLQ-MY20 or QLQ-C30 or QLQ-MY24).tw,kf.

17 Medical Outcomes Study.tw,kf.

18 (36-item Short-form or 36 short verion or SF-36 or MOS-SF-36 or “short-form 36”).tw,kf.

19 ((“Functional Assessment” adj1 “Chronic Illness Therapy”) or (FACIT adj1 fatigue) or “FACIT F” or “FACIT SP*”).tw,kf.

20
((“Functional Assessment” adj1 “Cancer Therapy”) or “FACT-G” or (FACT adj1 general) or (FACT adj1 BMT) or (FACT
adj1 MM) or (FACT adj1 GOG)).tw,kf.

21 (“Patient-Reported Outcomes Measurement Information System” or PROMIS).tw,kf.

22 (“Multiple Myeloma Symptom and Impact Questionnaire*” or MySIm-Q).tw,kf.

23 (“patient global impression of severity” or PGIS or “PGI-S”).tw,kf.

24 ((“Brief Pain Inventory” adj2 (Short Form or SF)) or “BPI-SF”).tw,kf.

25 (CTSQ or “Cancer Therapy satisfaction questionnaire*”).tw,kf.

26
((“Patient Reported-Outcome*” or PRO* or “National Cancer Institute*” or NCI*) adj2 “Common Terminology Criteria*”
adj2 “Adverse Event*”).tw,kf.

27 (“PRO-CTCAE*” or “NCI-CTCAE*”).tw,kf.

28 (“Hospital Anxiety and Depression scale” or HADS).tw,kf.

29 ((“Leeds Assessment” adj2 Neuropathic*) or LANSS*).tw,kf.

30 (“Patient Outcome Scale” or MyPOS).tw,kf.

31 (“MD Anderson Symptom Inventory*” or “M.D. Anderson Symptom Inventory*” or MDASI*).tw,kf.

32 “Medication Adherence Index”.tw,kf.

33 ((“Center for Adherence Support Evaluation” or CASE) adj3 Adherence Index).tw,kf.

34 “Piper Fatigue Scale*”.tw,kf.
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# Searches
35 (“system usability*” adj3 (scale* or score* or questionnare*)).tw,kf.

36 (“Brief Adherence Rating Scale” or BARS).tw,kf.

37 (“International Physical Activity Questionnaire” or “IPAQ”).tw,kf.

38 ((“Exercise Self-Efficacy” adj2 (scale* or score*)) or “ESES” or “EXSE” or “ESS” or “ESE”).tw,kf.

39 (assessment adj2 “quality of life” adj2 (6D or “6 dimensions”)).tw,kf.

40 AQoL-6D*.tw,kf.

41 ((“Adherence Starts with Knowledge” or ASK) adj2 (score* or scale*)).tw,kf.

42 (FACT adj1 GOG).tw,kf.

43 or/10-42

44 “Quality of Life”/

45 Personal Satisfaction/

46 Patient Satisfaction/

47 “Activities of Daily Living”/

48 Quality-Adjusted Life Years/

49 Personal Autonomy/

50 Happiness/

51 Self Concept/

52 Family Relations/

53 Religion/

54 Social Support/

55 Financial Support/

56 or/44-55

57
(“Quality of life” or “Life quality” or “personal satisfaction” or “patient satisfaction” or “Activities of Daily Living” or
“Quality adjusted life year*” or “Personal autonomy” or “Happiness” or “Patient preference*” or “fear of death” or
“Self-concept” or “family relation*” or religion or “social support” or “financial support” or “positive experience”).tw,kf.

58 56 or 57

59 VALIDATION STUDIES AS TOPIC/

60 validation study.pt.

61 (validity or validated or validation or validate or valid).tw,kf.

62 (reliable or reliability or rely or relied or reliably).tw.

63 psychometrics/

64 (“minimally important difference*” or “responder definition*”).tw,kf.

65 (Cronbachs alpha* or psychometric* or psycho-metric*).tw,kf.

66 or/59-65

67 9 and (43 or 58) and 66
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Appendix C. Search Strategy for Instruments Validated in Patients with Haematological Malignancy

# Searches Results
1 exp Hematologic Neoplasms/ 21,923

2 exp Lymphoma/ 174,578

3 exp Leukemia/ 236,342

4
(leuk#?m* or lymphom* or ((hemato* or haemato*) adj2 (malignan* or neoplasm* or tumo?r* or
cancer*))).tw,kf.

460,787

5 (lympho* adj2 (neoplasm* or malign* or tumor* or tumour* or sarcom*)).tw,kf. 41,807

6 (lympha* adj2 (neoplasm* or malign* or tumor* or tumour* or sarcom*)).tw,kf. 3211

7 (hodgkin* or nonhodgkin*).tw,kf. 69,409

8 or/1-7 584,128

9 patient reported outcome measures/ 7881

10 (“EQ-5D” or “EuroQol-5 dimensions” or “EuroQoL-5 EuroQoL-5 D” or “EQ-5D-5L”).tw,kf. 9464

11 Medical Outcomes Study.tw,kf. 4437

12 (36-item Short-form or 36 short verion or SF-36 or MOS-SF-36 or “short-form 36”).tw,kf. 28,030

13 ((“Functional Assessment” adj1 “Chronic Illness Therapy”) or “FACIT SP*”).tw,kf. 215

14
((“Functional Assessment” adj1 “Cancer Therapy”) or “FACT-G” or (FACT adj1 general) or (FACT adj1
BMT) or (FACT adj1 MM) or (FACT adj1 GOG)).tw,kf.

915

15 (“Patient-Reported Outcomes Measurement Information System” or PROMIS).tw,kf. 2502

16 (“Multiple Myeloma Symptom and Impact Questionnaire*” or MySIm-Q).tw,kf. 0

17 (“patient global impression of severity” or PGIS or “PGI-S”).tw,kf. 390

18 ((“Brief Pain Inventory” adj2 (Short Form or SF)) or “BPI-SF”).tw,kf. 425

19 (CTSQ or “Cancer Therapy satisfaction questionnaire*”).tw,kf. 42

20
((“Patient Reported-Outcome*” or PRO* or “National Cancer Institute*” or NCI*) adj2 “Common
Terminology Criteria*” adj2 “Adverse Event*”).tw,kf.

636

21 (“PRO-CTCAE*” or “NCI-CTCAE*”).tw,kf. 378

22 (“Hospital Anxiety and Depression scale” or HADS).tw,kf. 10,727

23 ((“Leeds Assessment” adj2 Neuropathic*) or LANSS*).tw,kf. 257

24 “Medication Adherence Index”.tw,kf. 1

25 ((“Center for Adherence Support Evaluation” or CASE) adj3 Adherence Index).tw,kf. 8

26 “Piper Fatigue Scale*”.tw,kf. 210

27 (“system usability*” adj3 (scale* or score* or questionnare*)).tw,kf. 620

28 (“Brief Adherence Rating Scale” or BARS).tw,kf. 9695

29 (“International Physical Activity Questionnaire” or “IPAQ”).tw,kf. 2497

30 ((“Exercise Self-Efficacy” adj2 (scale* or score*)) or “ESES” or “EXSE” or “ESS” or “ESE”).tw,kf. 8700

31 (assessment adj2 “quality of life” adj2 (6D or “6 dimensions”)).tw,kf. 17

32 AQoL-6D*.tw,kf. 30

33 ((“Adherence Starts with Knowledge” or ASK) adj2 (score* or scale*)).tw,kf. 44

34 (FACT adj1 GOG).tw,kf. 71

35 or/9-34 79,894

36 “Quality of Life”/ 207,018

37 Personal Satisfaction/ 19,960
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# Searches Results
38 Patient Satisfaction/ 84,068

39 “Activities of Daily Living”/ 66,283

40 Quality-Adjusted Life Years/ 13,101

41 Personal Autonomy/ 17,394

42 Happiness/ 4552

43 Self Concept/ 57,896

44 Family Relations/ 11,441

45 Religion/ 14,753

46 Social Support/ 72,906

47 Financial Support/ 3822

48 or/36-47 509,134

49

(“Quality of life” or “Life quality” or “personal satisfaction” or “patient satisfaction” or “Activities of Daily
Living” or “Quality adjusted life year*” or “Personal autonomy” or “Happiness” or “Patient preference*”
or “fear of death” or “Self-concept” or “family relation*” or religion or “social support” or “financial
support” or “positive experience”).tw,kf.

453,292

50 48 or 49 738,052

51 VALIDATION STUDIES AS TOPIC/ 2296

52 validation study.pt. 104,915

53 (validity or validated or validation or validate or valid).tw,kf. 776,587

54 (reliable or reliability or rely or relied or reliably).tw. 593,799

55 psychometrics/ 78,097

56 (“minimally important difference*” or “responder definition*”).tw,kf. 600

57 (Cronbachs alpha* or psychometric* or psycho-metric*).tw,kf. 63,701

58 or/51-57 1,324,913

59 8 and (35 or 50) and 58 512

Appendix D. Search Strategy for Instruments Validated in Patients with All Types of Cancer

MEDLINE (via Ovid) 1946 to April 23, 2021 Search Strategy:

# Searches
1 exp NEOPLASMS BY HISTOLOGIC TYPE/

2 exp NEOPLASMS BY SITE/

3 neoplas*.tw,kf,ot.

4 tumo?r*.tw,kf,ot.

5 (Krebs* or cancer*).tw,kf,ot.

6 malignan*.tw,kf,ot.

7 (carcino* or karzino*).tw,kf,ot.

8 karzinom*.tw,kf,ot.

9 sarcom*.tw,kf,ot.

10 melano*.tw,kf,ot.

11 metastas*.tw,kf,ot.

12 (mesothelio* or mesotelio*).tw,kf,ot.
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# Searches
13 carcinomatos*.tw,kf,ot.

14 (gliom* or glioblastom*).tw,kf,ot.

15 osteo?sarcom*.tw,kf,ot.

16 (blastom* or neuroblastom*).tw,kf,ot.

17 adenocarcinoma*.tw,kf,ot.

18 or/1-17

19 (Medical Outcomes Study and (36-item Short-form or 36 short verion or SF-36 or MOS-SF-36 or “short-form 36”)).tw,kf.

20
((“Functional Assessment” adj1 “Cancer Therapy”) or (FACT adj1 BMT) or (FACT adj1 MM) or (FACT adj1
GOG*)).tw,kf.

21 ((“Patient-Reported Outcomes Measurement Information System” or PROMIS) and (depression* or self-efficacy*)).tw,kf.

22 (“Multiple Myeloma Symptom and Impact Questionnaire*” or MySIm-Q).tw,kf.

23 (“patient global impression of severity” or PGIS or “PGI-S”).tw,kf.

24 ((“Brief Pain Inventory” adj2 (Short Form or SF)) or “BPI-SF”).tw,kf.

25 (CTSQ or “Cancer Therapy satisfaction questionnaire*”).tw,kf.

26 ((“Leeds Assessment” adj2 Neuropathic*) or LANSS*).tw,kf.

27 “Medication Adherence Index”.tw,kf.

28 ((“Center for Adherence Support Evaluation” or CASE) adj3 Adherence Index).tw,kf.

29 “Piper Fatigue Scale*”.tw,kf.

30 (“system usability*” adj3 (scale* or score* or questionnare*)).tw,kf.

31 (“Brief Adherence Rating Scale” or BARS).tw,kf.

32 (“International Physical Activity Questionnaire” or “IPAQ”).tw,kf.

33 ((“Exercise Self-Efficacy” adj2 (scale* or score*)) or “ESES” or “EXSE” or “ESS” or “ESE”).tw,kf.

34 (assessment adj2 “quality of life” adj2 (6D or “6 dimensions”)).tw,kf.

35 AQoL-6D*.tw,kf.

36 ((“Adherence Starts with Knowledge” or ASK) adj2 (score* or scale*)).tw,kf.

37 or/19-36

38 VALIDATION STUDIES AS TOPIC/

39 validation study.pt.

40 (validity or validated or validation or validate or valid).tw,kf.

41 (reliable or reliability or rely or relied or reliably).tw.

42 psychometrics/

43 (“minimally important difference*” or “responder definition*”).tw,kf.

44 (Cronbachs alpha* or psychometric* or psycho-metric*).tw,kf.

45 or/38-44

46 18 and 37 and 45

Appendix E. PRO Instruments Reported in RCTs Investigating Multiple Myeloma Patients

• Adherence Starts with Knowledge (ASK)-12 scores
• Brief Adherence Rating Scale (BARS)
• Brief Pain Inventory Short Form (BPI-SF)
• Cancer Therapy Satisfaction Questionnaire (CTSQ)
• CASE Medication Adherence Index
• EORTC QLQ-30
• EORTC QLQ-MY24
• EORTC MY 20
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• The European Quality of Life-5 Dimensions Questionnaire (EQ-5D-3L)
• The European Quality of Life-5 Dimensions Questionnaire (EQ-5D-5L)
• The European Quality of Life-5 Dimensions Questionnaire Visual Analog Scale (EQ-5D VAS)
• Exercise Self-Efficacy Scale (ESES)
• FACT/GOG-NTX (Functional Assessment of Cancer Therapy/Gynecologic Oncology Group-Neurotoxicity)
• FACT-BMT Trial Outcome Index
• Functional Assessment of Cancer Therapy Bone Marrow Transplant (FACT-BMT)
• Functional Assessment of Cancer Therapy scale (FACT-G)
• Functional Assessment of Cancer Therapy/Gynecologic Oncology Group–Neurotoxicity (FACT-Ntx)
• Functional Assessment of Cancer Therapy/Gynecologic Oncology Group–Neurotoxicity Trial Outcome

Index (FACT-Ntx TOI)
• Functional Assessment of Cancer Therapy-Multiple Myeloma (FACT MM)
• Functional Assessment of Chronic Illness Therapy (FACIT) fatigue scale
• Functional Assessment of Chronic Illness Therapy Spiritual Well-Being 12 Item Scale (FACIT-sp-12)
• Hospital Anxiety and Depression scale (HADS)
• Leeds Assessment of Neuropathic Symptoms and Signs (LANSS)
• MD Anderson Symptom Inventory for multiple myeloma (MDASI–MM)
• Medical Outcomes Study 36-Item Short Form (MOS SF-36)
• Myeloma Patient Outcome Scale (MyPOS)
• MySIm-Q Scale Sore
• Patient reported convenience and satisfaction with the carfilzomib dosing schedule
• Patient-Reported Outcomes Measurement Information System (PROMIS)
• Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse Events (PRO-CTCAE)
• Personal Growth Initiative Scale (PGIS)
• Personal Patient Preference Towards Using the MOATT Intervention
• Revised Piper scale measure of fatigue (PSF-R)
• PROMIS tool for depression
• PROMIS tool for self-efficacy
• Short Form International Physical Activity Questionnaire (IPAQ-SF)
• System Usability Score
• The assessment of quality of life-6D (AQoL-6D)

Appendix F. Instruments for Which No Specific Validation for Patients with Multiple Myeloma,
Haematological malignancies, or Cancer Could Be Found

• Adherence Starts with Knowledge (ASK)-12 scores
• Brief Adherence Rating Scale (BARS)
• CASE Medication Adherence Index
• Exercise Self-Efficacy Scale (ESES)
• FACT-BMT Trial Outcome Index
• Functional Assessment of Cancer Therapy/Gynecologic Oncology Group–Neurotoxicity Trial Outcome

Index (FACT-Ntx TOI)
• MySIm-Q Scale Sore
• Patient reported convenience and satisfaction with the carfilzomib dosing schedule
• Personal Growth Initiative Scale (PGIS)
• Personal Patient Preference Towards Using the MOATT Intervention
• PROMIS tool for self-efficacy
• System Usability Score
• The assessment of quality of life-6D (AQoL-6D)
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