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Abstract

Objectives: This study aims to describe the use of patient-reported outcome meas-
ures (PROMs) in myelodysplastic syndromes (MDS) and acute myeloid leukemia
(AML) studies and the PROMs landscape.

Methods: A comprehensive literature review was performed in Medline/Embase
(since 2000) and ClinicalTrials.gov (since 2013) to identify PROMs used in MDS and
AML clinical studies. Additionally, PROMs included in approved drug labels since
2000 were reviewed.

Results: Overall, 112 different PROMs were used in 168 published MDS studies
and 152 PROMs were used in 172 AML studies. From ClinicalTrials.gov, 16 different
PROMs were used in 22 ongoing registered studies in MDS, and 24 were reported in
41 AML studies. The most frequently used PROMs were cancer-specific (eg, EORTC
QLQ-C30, FACT-An) or generic (SF-36, EQ-5D) instruments, whereas MDS- and
AML-specific instruments (eg, QUALMS and QOL-E in MDS; FACT-Leu and EORTC
QLQ-Leu in AML) were used in a minority of studies. Two EMA-approved drugs for
MDS included PROMs in their label. EORTC QLQ-C30 is by far the most frequently
used cancer-specific PROM in both MDS and AML studies.

Conclusions: This research indicated an underuse of AML/MDS-specific PROMs for
these two indications in clinical studies and labeling claims. However, AML/MDS-

specific instruments in development might be considered in future studies.
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1 | INTRODUCTION

Myelodysplastic syndromes (MDS) are a heterogeneous group of
hematological malignancies, characterized by cytopenias and the
risk of transformation to acute myeloid leukemia (AML).%? The age-
adjusted incidence of MDS is 4.8 per 100 000 annually in the United
States (US) with significantly higher incidence rates among adults
over 70 years of age.3 Patients with MDS often present with symp-
toms related to low blood counts such as fatigue, paler skin, frequent
infections, bleeding, and bruising.*®> However, fatigue and impaired
health-related quality of life (HRQOL) can only be partially explained
by anemia and may also be caused by molecular aberrations, hyper-
inflammation, and dyspnea.®”

AML is a heterogeneous blood cancer, most commonly associ-
ated with bone marrow dysfunction and the production of high num-
bers of immature myeloid cells.>*® AML is the most frequent acute
leukemia in adults'? having an annual incidence of 4.3 per 100 000
in the US,*? with more than 60% of newly diagnosed patients being
over 60 years of age.13 Patients living with AML also experience a
wide range of symptoms essentially linked to pancytopenia and blast
proliferation and can include bleeding, bruising, and infections,*
which further significantly impact their HRQOL.'® Therapeutic op-
tions in MDS and AML include watchful waiting, supportive therapy
(including red blood cell transfusions), application of growth factors,
hypomethylating agents, immunomodulatory drugs, low-dose and
high-dose chemotherapy, and stem cell transplantation.>*!

Patient-reported outcome (PRO) is a collective name for any
information about a patient's health condition that comes directly
from the patient without any interference or interpretation from
clinical experts.16 Patient-reported outcome measures (PROMs) are
designed to measure the patient experience that cannot be obtained
from an observer, but from the patient only, for example, fatigue,
symptom severity, impact on daily activities,*” and HRQOL.*® The
importance of PROMs, which can form the basis for individualized
treatment decisions and evaluate the benefits of treatment, is rap-
idly growing in healthcare systems and in clinical studies.”?° In clin-
ical trials, PROMs are commonly used to assess the effectiveness of
an intervention or to address a concept or group of concepts that are
best measured from the patient perspective. Furthermore, PROMs
can help to interpret clinical changes, and they can be used to col-
lect other crucial information in both real-world and clinical studies,
such as determining the eligibility of patients, assessing patient com-
pliance or reasons for non-compliance, as well as obtaining patient
preference for different treatments. However, it might be challeng-
ing to identify the correct PROMs to use in a study, to administer
them at the right time, and to minimize and deal with missing data.”?*

Many PROMs are tailored to measure the patient perspective
in particular areas, for example, symptom-specific (eg, pain, fatigue,
and anxiety) and disease-specific instruments that are most relevant
to a patient population. In contrast, there are generic instruments
that do not focus on a particular disease or symptom but aim to as-
sess HRQOL in general, allowing comparisons between different

conditions, and providing valuable data for economic evaluation
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Plain language summary

What is the new aspect of your work?

Understanding the patients' perception of their disease
is becoming increasingly important. In order to capture
patients' experiences of their disease symptoms, treat-
ment, and the impact on their day-to-day life, a num-
ber of questionnaires have been developed. Some of
these are general and applicable to patients' suffering
from a number of different diseases, while others are
disease-specific. However, information on how widely
these questionnaires are used in clinical trials and drug
approvals for myelodysplastic syndromes (MDS) and
acute myeloid leukemia (AML) is lacking. Therefore, we
carried out a search of the published literature, current
clinical trials, and recent drug approvals to determine
which questionnaires are used, and how frequently they

are used.

What is the central finding of your work?

We found that a large number of different questionnaires
were used in the published studies, current clinical trials,
and recent drug approvals for MDS and AML. The ma-
jority of questionnaires used were general instruments,
designed for use in a broad range of illnesses. Only a
small proportion of studies and clinical trials used MDS-
or AML-specific questionnaires, meaning that the most
relevant aspects of the patients' experiences of MDS and
AML may not have been captured. Information on the
patients' experience of their disease was also rarely in-

cluded in drug approvals.

What is (or could be) the specific clinical relevance
of your work?

Our research suggests that patients' experiences of their
disease are not always captured during studies of MDS
and AML and that this information is rarely used to sup-
port approval of drugs for these diseases. It also seems
that disease-specific questionnaires are underused, and
therefore, specific information on how patients with MDS
and AML feel is lacking. Our findings could be used to
encourage more hematologists and scientists involved in
clinical studies to gather information on the patient ex-
perience. Increased used of questionnaires to capture
the patient's perspective, and of disease-specific ques-
tionnaires in particular, would give doctors and nurses a
greater understanding of how their patients are coping

with their disease and help to improve their quality of life.
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studies. With a wide variety of PROMs available, it is crucial when
designing clinical studies to select the instrument or instruments
most appropriate for the study aims and target population.??

Both MDS and AML patients experience a significant symptom
burden and restrictions in their HRQOL, which can negatively in-
fluence their clinical outcomes.>* Furthermore, their self-reported
experience could even provide a reliable prediction for overall sur-
vival.?® Therefore, it is crucial to find the most suitable PROMs that
have been validated for use in these patient populations. At the in-
strument selection stage, several factors should be considered, in-
cluding disease stage, treatment type, concerns about respondent
burden, and the PROMs proven ability to measure HRQOL in the
context of these hematological malignancies.24

The aim of this study was to describe the PROMs landscape in
MDS and AML studies, including a comprehensive literature review
of all PROMs used to assess different symptoms and domains of
HRQOL. This work should guide and support the future design of
clinical studies that aim to include the perspective of patients with
MDS and AML.

2 | METHODS

A comprehensive literature review was performed using the
PRISMA guidelines25 for literature reviews to identify the PROMs
used to assess symptoms and HRQOL in MDS and AML. The re-
view included various sources and was conducted in four steps:
Step 1: A search was conducted to identify published clinical stud-
ies in MDS and AML; Step 2: Ongoing clinical studies in MDS and
AML were reviewed; Step 3: PRO claims in MDS and AML labels
of European Medicines Agency (EMA)- and US Food and Drug
Administration (FDA)-approved drugs were analyzed; Step 4:
Guidelines issued by regulatory agencies in MDS and AML were
reviewed. Figure 1 details the steps and their processes. SD-A
performed the searches, screened the data, and extracted the in-
formation. 1Sa quality checked the findings and, when needed, JL
intervened to discuss specific questions or to solve non-conclu-

sive situations.

2.1 | Search strategies

To find studies published since 2000 (Step 1), searches in Medline
and Embase (via OVID platform) were performed, and retrieved
references were reviewed in three phases: (a) abstract review,
(b) full-text review, and (c) data extraction from relevant publi-
cations. The titles and abstracts were screened using preset in-
clusion criteria that included clinical trials of patients with AML
or MDS, interventional and non-interventional studies, all types
of comparators, and PRO evaluations assessing symptoms and
HRQOL. Studies with a mix of MDS and AML populations were
counted separately, and different versions of the same instrument

were counted as different PROMs.

To identify all ongoing studies in MDS and AML registered since
2013 (Step 2), a search was conducted in the US National Institutes
of Health clinical trial register database, ClinicalTrials.gov. Results
were screened for keywords related to PRO questionnaires, symp-
toms, and HRQOL. Preset selection criteria were applied to include
studies of patients with AML or MDS, using any type of drug prod-
ucts, with all types of comparators, and any PRO evaluations assess-
ing symptoms and/or HRQOL.

To gain insight into EMA/US FDA-approved drug labels that
might have included PRO claims (Step 3), a search was performed in
the PROLABELS™ database (through the ePROVIDE platform). The
search focused on treatments for MDS and AML approved by the
EMA and/or US FDA since 2000. PRO instruments used in the stud-
ies but not approved in the label were retrieved by reviewing the US
FDA Medical Review documents and the EMA Scientific Discussion/
Assessment report documents.

To identify guidance documents published by the US FDA, the
EMA, National Institute of Health and Clinical Excellence (NICE),
Health Canada, or Institut fir Qualitat und Wirtschaftlichkeit im
Gesundheitswesen (IQWIG) with AML or MDS as a topic (Step 4), a
search was completed in the PROINSIGHT™ database (through the
ePROVIDE platform).

The PRO instruments identified in Steps 1 and 2 were classified
by frequency of occurrence in Medline/Embase and ClinicalTrials.
gov. Relevant data from PRO claims search and review of guidance
documents (Steps 3 and 4) were summarized to establish which PRO
evaluations (domains or specific concepts within a domain) and in-
struments should be recommended in future studies in MDS and
AML.

3 | RESULTS

3.1 | PROMs used in published MDS and AML
studies

Searches in Medline and Embase were performed in April 2019 and
retrieved 782 abstracts. These included 669 results through a search
from January 1, 2000, to January 28, 2018, and 113 results through
a search from January 1, 2018, to April 14, 2019. After removing du-
plicates and reviewing the abstracts according to the preset inclusion
criteria, 275 articles were selected for full-text review (Figure 2). The
identified studies reported on the use of PROMs to assess symp-
toms, HRQOL, or HRQOL-associated domains in MDS and AML. Out
of the 275 articles, 168 articles described MDS studies with the use
of 112 different PROMs, five of which were MDS-specific, and 172
reported on AML studies with the use of 152 different PROMSs, nine
of which were AML-specific. In light of the large number of PROMs
identified, only generic PROMs identified in five or more MDS or
AML studies and disease-specific PROMs identified in four or more
studies are shown in Table 1.

In the included MDS studies, PROMs were essentially used to
assess symptoms, overall HRQOL, or specific HRQOL domains (eg,
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FIGURE 1 Overview of searches.
Abbreviations: AML, acute myeloid
leukemia; COA, clinical outcome
assessment; EMA, European Medicines

Step 1

Agency; FDA, Food and Drug Review of

Administration; MDS, myelodysplastic _ published
: clinical studies in

syndromes; PRO, patient-reported MDS and AML

outcome. TDatabase of all US FDA-/EMA-
approved drug products with COA cited in
their labels. *Centralizes and summarizes
published regulatory recommendations
concerning the use of COA to determine
treatment benefit and inform on drug
approval

U

Step 2
Review of
ongoing clinical
studies in MDS
and AML

Step 3
Review of
US FDA- and
EMA-approved
drugs in MDS
and AML

Step 4
Review of
guidelines
issued by
regulatory

agencies in MDS

and AML

psychological, physical, or social functioning). Other domains such as
burden, coping, resilience, locus of control, self-efficacy, intrusiveness,
and sexuality were each measured in <1% of the reviewed studies.

Regarding instruments measuring HRQOL, the EORTC Core
Quality of Life Questionnaire (EORTC QLQ-C30)?° appeared most
frequently, being used in more than a third of the included stud-
ies (n = 63 of 168 included studies), followed by the Functional
Assessment of Cancer Therapy-Anemia (FACT-An)?’ (n = 34), and
the Functional Assessment of Cancer Therapy-Bone Marrow
Transplantation (FACT-BMT)? (n = 21).

The most frequently found symptom-specific measure was the
Functional Assessment of Chronic lliness Therapy-Fatigue (FACIT-
Fatigue and FACIT-F)?” (n = 10).

In terms of PROMs evaluating psychological functioning, the
Hospital Anxiety and Depression Scale (HADS) was the most fre-
quently used (n = 11), followed by the Profile of Mood State-Short
Form (POMS-SF) (n = 4).

Similar to the findings in MDS, several different domains were
measured in the published AML studies. Nearly all PROMs identified

niaratoory IAM-WILEY-

ﬂource

e Medline and Embase databases (via OVID platform) searched
on 14 April 2019

Search terms

1. Disease terms (eg, acute myeloid leukemia OR myelodysplastic
syndromes OR bone marrow failure syndrome)

2. Instrument terms (eg, questionnaires OR patient-reported outcome
measures OR scale OR instrument)

3. Concept terms (eg, quality of life OR symptom OR fatigue OR
dizziness OR pallor OR bleeding OR dyspnea OR fever OR loss
of appetite)

e ClinicalTrials.gov

Search strategy 1

® Conditions: acute myeloid leukemia OR myelodysplastic syndromes
® Phase: 2 and 3
® First received from: 1 January 2013 to 25 January 2018

Search strategy 2
® Conditions: acute myeloid leukemia OR myelodysplastic syndromes

Phase: 2 and 3

L]

® First received from: 26 January 2018 to 12 April 2019

® Recruitment status: recruiting, not yet recruiting, active,
\ not recruiting, enrolling by invitation, suspended, terminated,
/ Source

unknown status
® PROLABELS™' (via ePROVIDE platform)
® US FDA and EMA websites
Search performed on 16 April 2019

Search criteria
® Condition: myelodysplastic syndromes OR leukemia, myeloid, acute

OR leukemia, promyelocytic, acute
® Type of COA: PRO
\ ® Approval date: January 2000 to April 2019

/

Source \
® PROINSIGHT™' (via ePROVIDE platform)

Search performed on 16 April 2019

Strategy
® Condition: myelodysplastic syndromes OR leukemia, myeloid, acute

K OR leukemia, promyelocytic, acute /

aimed at capturing and assessing HRQOL or specific domains of
HRQOL and/or symptoms. Further domains such as burden, hope, op-
timism, resilience, coping, sexuality, self-esteem, intrusiveness, body
image, and self-efficacy were each assessed in <1% of the reviewed
studies.

The most frequently used PROM was the EORTC QLQ-C30,
appearing in nearly one third (n = 54) of the 172 included studies
followed by the HADS (n = 24) and the Functional Assessment of
Cancer Therapy-Leukemia (FACT-Leu)?’ (n = 23).

Similar to the findings in MDS, FACIT-Fatigue and FACIT-F were
the most frequently used fatigue-specific instruments in the AML
population (n = 14), and the HADS was the most frequently used
PROM evaluating psychological functioning (n = 24).

3.2 | PROMs used in ongoing MDS and AML trials

The search for ongoing trials on ClinicalTrials.gov identified 695 re-

sults. After applying the preset selection criteria, 50 individual trials
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[ Published studies ] [

Ongoing studies

FIGURE 2 Selection process
] of published and ongoing studies.

Abbreviations: AML, acute myeloid

695 trials

782 abstracts
(Medline/Embase)

) |

(ClinicalTrials.gov)

MDS, myelodysplastic syndromes; NCT,

] leukemia; HCP, healthcare professional;
national clinical trial; PRO, patient-

reported outcome; QOL, quality of life.

(o

lusion: abstract review (n = 482)\
Duplicates (n = 119)
No PROMs named (n = 123)
Not AML or MDS (n = 79)
Children (n = 54)
Case reports (n = 50)
Out of scope: preclinical studies,
utilities studies, etc. (n = 57)
® Qualitative study (n = 15)

o J

o

ﬂacords excluded (n = 482)

® NCT without the terms:
questionnaire, scale, instrument,
survey, quality of life, patient
reported, patient-reported, PRO,
self, quality of life, QOL,
symptom, fatigue, dizziness,
appetite, dyspnea/dyspnoea,
breath, pallor, paleness, bleed,
bruising in the filed ‘outcome
assessments’

tSome studies included both MDS and
AML patient populations

~

A4 Vk

300 references assessed
for eligibility

] [ 213 clinical trials screened ]

Exclusion: full-text review (n = 25)
® No PROMs (n =17)
Not AML or MDS (n = 4)
Out of scope: PRO for HCP (n = 3),
Qualitative study (n = 1)

(n =96

Records excluded (n = 163)
® No PROM mentioned (n = 137)
® No domains of interest (n = 1)
® Not AML or MDS (n = 16)
® Duplicates (n = 3)
® Studies withdrawn or completed

A4 A4

275 references selected for full-text
review (MDS, n = 168; AML, n = 172)

J |

50 trials selected for full-text review
(MDS, n = 22; AML, n = 41)t

were identified for full-text review: 22 studies in MDS with 16 differ-
ent PROMs and 41 studies in AML with 24 different PRO instruments
(Figure 2). The list of generic PROMs used three or more times and
disease-specific PROMs used one or more times in ongoing MDS and
AML trials, including frequency of usage, are shown in Table 2.

Bold numbers denote most frequently used instrument.Regard-
ing the clinical phase distribution of the ongoing MDS studies, half
of the trials were phase 3 (50%), about a quarter were phase 2 (27%),
and the remaining trials were marked as phase 1/phase 2 (14%) or
phase 2/phase 3 (9%). The majority of studies used PROs as a sec-
ondary endpoint (97%), and in the remaining 3%, PROs were defined
as a primary endpoint. In terms of the measured PRO concepts, the
majority of studies assessed HRQOL (77%). Other concepts includ-
ing symptoms (11%), symptoms and functioning (6%), and psycho-
logical functioning (3%) were also assessed by PROMs. The EORTC
QLQ-C30 was the most frequently used instrument, administered
in half of all trials (n = 11), followed by the FACT-An (n = 5), and the
EuroQol five dimensions (EQ-5D) instrument (n = 4) (Table 2).

Nearly half of the ongoing AML trials were phase 3 (46%), 34%
were phase 2, and the remaining trials were marked as phase 1/phase
2 (17%) or phase 2/phase 3 (3%). Regarding endpoint hierarchy, most
of the studies used PROMs as a secondary endpoint (87%), 6% used

PROM s as a primary endpoint, and the remaining 7% provided no in-
formation on the endpoint hierarchy. Of the 24 identified PROMs, 65%
measured HRQOL, over a quarter evaluated symptoms (28%). Similar
to the MDS trials, the EORTC QLQ-C30 was the most frequently used
instrument in the AML studies, administered in half of all trials (n = 22),
followed by the EQ-5D (n = 7) and the FACT-Leu (n = 4) (Table 2).

3.3 | PROMs included in labels of approved drugs
for the treatment of MDS/AML

The PROLABELS™ database was searched to identify EMA-/US FDA-
approved drug labels that included PRO claims. In total, 13 unique
drugs were reviewed that gained approval by either one or both
agencies for the treatment of MDS and/or AML between 2000 and
2019 as shown in Table 3. Of these 13 drugs, two were approved by
the EMA with PRO evaluation mentioned in their label for the treat-
ment of MDS: azacitidine and lenalidomide. In these studies, PROs
were used as secondary endpoints to assess HRQOL and the iden-
tified PROMs included EORTC QLQ-C30, Functional Assessment
of Cancer Therapy-General (FACT-G),3° FACT-An, and EQ-5D. No
PRO claims were granted by the US FDA for drugs approved for the



STAUDER ET AL.

Haer

TABLE 1 Use of PROMs in published
studies in AML and MDS (listed >4
[disease-specific] or = 5 times [generic] in

the literature) PROMs
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AML MDS

(N=172
studies) %

(N =168
studies) %

Generic instruments (listed > 5 times)

EORTC Quality of Life Questionnaire-Core 54 31 63 38
Questionnaire (EORTC QLQ-C30)

Hospital Anxiety and Depression Scale (HADS) 24 14 11 7
FACT-Bone Marrow Transplantation (FACT-BMT) 21 12 21 13
SF-36 Health Survey (SF-36) 20 12 19 11
FACT-General (FACT-G) 16 9 14
FACT-Fatigue (FACIT-F/ FACIT-Fatigue) 14 8 10

NCCN Distress Thermometer (DT) 11 6 2 1
EuroQuol five dimensions-three levels/visual analog 13 8 17 10

scale (EQ-5D-3L/VAS)

Center for Epidemiologic Studies Depression Scale 10 6 3 2
(CES-D)

MD Anderson Symptom Inventory (MDASI) 9 5 4 2

Memorial Symptom Assessment Scale (MSAS) 9 5 1

Profile of Mood State-Short Form (POMS-SF) 8 5 4 2

FACT-Anemia (FACT-An) 7 4 34 20

Patient Care Monitor v2.0 (PCM) 6 3 1 1

Brief Fatigue Inventory (BFI) 6 3 4 2

Medical Outcomes Study (MOS) Social Support Survey 6 3 1 1

Edmonton Symptom Assessment Scale (ESAS) 5 3 3 2

Disease-specific instruments (24 times)

FACT-Leukemia (FACT-Leu) 23 13 8 2

EORTC Quality of Life Questionnaire-Leukemia 4 2 0 0
module (EORTC QLQ-Leu)

Hematological Malignancies-Patient-Reported 4 2 3 2
Outcome (HM-PRO)

MD Anderson Symptom Inventory (MDASI)—AML/MDS 4 2 3 2

Quality of Life E (QOL-E) & 2 16 10

Quality of Life in Myelodysplasia Scale (QUALMS) 0 0 4 2

Abbreviations: AML, acute myeloid leukemia; MDS, myelodysplastic syndromes; PROM, patient-
reported outcome measure.

Bold numbers denote most frequently used instrument.

treatment of MDS; however, the EORTC QLQ-C30 instrument was
used to assess HRQOL as a secondary endpoint for two drugs as per
the medical review, but no information was ultimately reported in
the label. Of all the drugs approved for the treatment of AML, none
had PRO data reported in their label, regardless of whether the drug
was approved by the US FDA or by the EMA.

3.4 | PRO guidelines issued by regulatory agencies

Although a targeted search was completed in the PROINSIGHT™ da-
tabase for guidance documents related to the therapeutic indications,
no specific guidelines for PRO use in trials of MDS and AML treatments

were identified. However, a PROM-related suggestion was found in

Appendix 4 of the EMA's condition-specific guidance on the evaluation
of anticancer medicinal products in man (published in 2015). While the
agency states that the recommended primary endpoints were overall
survival and progression-free survival, it also suggested considering the
use of PROMs in future guidelines and trials, due to the impact of MDS
on HRQOL, without specifying any generic or disease-specific PROM.3!

3.5 | Description of frequently used PROMs in
MDS and AML

A description of a selection of generic and disease-specific instru-
ments most frequently used in MDS or AML, including informa-

tion about their content, available translations, development, and
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TABLE 2 Use of PROMs in ongoing
trials (listed > 1 [disease-specific] or 23

MDS

PROMs (N = 41 studies) %

Generic instruments (>3 times)

EORTC Quality of Life Questionnaire- 22 54
Core Questionnaire (EORTC QLQ-C30)

EuroQol five dimensions-three levels 7 17
(EQ-5D-3L)

Brief Fatigue Inventory (BFI) 3 7

MD Anderson Symptom Inventory 3 7
(MDASI)

FACT-Fatigue (FACIT-F/ FACIT-Fatigue) 3 7

SF-36 Health Survey (SF-36) 2 5

FACT-Anemia (FACT-An) 1 2

Disease-specific instruments (21 time)
FACT-Leukemia (FACT-Leu) 4 10
Quality of Life in Myelodysplasia Scale 0 0

(QUALMS)

(N = 22 studies) %

times [generic] in the literature)

50

18

Abbreviations: AML, acute myeloid leukemia; MDS, myelodysplastic syndromes; PROM, patient-

reported outcome measure.
Bold numbers denote most frequently used instrument.

psychometric validation, is provided in Table 4.5%3% All instruments
were developed following the US FDA-recommended approach
to include a review of the literature and interviews with patients.
Most instruments have been psychometrically validated to ensure
they are valid and reliable instruments; only the Hematological
Malignancies-Patient-Reported Outcome (HM-PRO)** and the AML
Quality of Life (AML-QOL) are currently missing information on their
validation, which is ongoing.

4 | DISCUSSION

This study aimed to identify the PROMs used in published and ongo-
ing clinical studies to assess patients' perception of their symptoms
and HRQOL in relation to their MDS or AML. This study further
aimed to describe the PROMs landscape; in particular, the recogni-
tion of PROs in labels of MDS and AML drugs approved by the US
FDA and the EMA.

A total of 190 published or ongoing studies including patients
with MDS and 213 published and ongoing studies including patients
with AML have been identified in the literature with 112 and 152
different PROMs or different versions of PROMs mentioned, re-
spectively. With these numbers of PROMs, our study clearly shows
the current absence of a systematic approach to capture the pa-
tient experience of AML and MDS patients. About one third of the
studies used EORTC QLQ-30C, the remainder used other PROMs.
FACT-An, FACT-BMT, 36-Item Short Form (SF-36), Quality of Life
E (QOL-E),*® EQ-5D, and FACT-G were frequently mentioned (210
of the identified studies) to measure symptoms and HRQOL in pa-
tients with MDS; similarly, SF-36, FACT-Leu, FACT-BMT, EQ-5D,

and FACT-G were frequently mentioned to assess symptoms and

HRQOL in patients with AML. The EORTC QLQ-C30 cancer-specific
HRQOL instrument is a well-developed and validated tool to capture
symptoms, treatment-related adverse events, and HRQOL, includ-
ing physical, social, and emotional functioning. In our search, several
FACT questionnaires were also found to be frequently used in both
MDS and AML. Both the EORTC and FACT groups have created a
series of standard instruments in oncology indications proposing
a core module to which a symptom or cancer-specific module can
be added. Our study showed that AML/MDS-specific PROMs were
rarely used in both the published and ongoing studies in favor of
broader, cancer-specific instruments, like the EORTC QLQ-C30. Our
finding echoes what is found in other oncology indications, with the
EORTC family of questionnaires and the FACIT family of question-
naires being the most frequently used PROMs despite the existence
of disease-specific instruments in those indications. Depending on
the indications and the availability of the modules of interest, the
most frequently used PROMs are from one or the other family.3>%”

Our study found that PRO claims were included in the EMA-
approved labels for the two drugs which received marketing au-
thorization in 2007 and 2008 in Europe for the treatment of MDS.
No PRO claims were identified in the labels of US FDA-approved
MDS drugs or in the labels of any EMA- or US FDA-approved AML
drugs. These PRO claims were granted by the EMA for the only
two available drugs for MDS, thus anticipating the EMA guide-
lines on the evaluation of anticancer medicinal treatments®! which
recommended the consideration of PROMs in future trials due
to the impact of MDS on HRQOL. Collecting PROs is slowly be-
coming a standard approach in oncology clinical studies, and such
data are expected and valued by European Health Technology
Assessment bodies.?® PRO data are also highly promoted by both
the EMA and the US FDA. The US FDA is particularly interested
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TABLE 3 USFDA/EMA-approved products for the treatment of MDS and AML since 2000

PROM used to PROM used in
Marketing support a PRO submitted studies but
Agency product authorization claim in the drug not supporting a PRO
INN Brand name Agency number date label claim in the drug label
Approved drugs in MDS with PRO claims
Azacitidine Vidaza EMA EMEA/H/C/000978 2008 EORTC QLQ-C30 =
Lenalidomide Revlimid EMA EMEA/H/C/000717 2007 FACT-G -
FACT-An
EuroQolL EQ-5D
Approved drugs in MDS without PRO claims
Decitabine Dacogen FDA NDA 021790 2006 - EORTC QLQ-C30
Decitabine Decitabine FDA NDA 205582 2014 - EORTC QLQ-C30
Azacitidine Azacitidine FDA NDA 208216 2016 - -
Lenalidomide Revlimid FDA NDA 021880 2005 = =
Approved drugs in AML without PRO claims
Decitabine Dacogen EMA EMEA/H/C/002221 2012 - EORTC QLQ-C30
Histamine Ceplene EMA EMEA/H/C/000796 2008 - EORTC QLQ-C30
dihydrochloride
Daunorubicin, Vyxeos FDA NDA 209401 2017 - -
GYEEDE EMA EMEA/H/C/004282 2018 - -
Enasidenib Idhifa FDA NDA 209606 2017 - -
Gemtuzumab Mylotarg FDA BLA 761060 2017 - -
PRI FDA NDA 021174 2000 - -
EMA EMEA/H/C/004204 2018 = =
Gilteritinib Xospata FDA NDA 211349 2018 - -
Glasdegib Daurismo FDA NDA 210656 2018 = =
Ivosidenib Tibsovo FDA NDA 211192 2018 - -
Mitoxantrone Novantrone FDA NDA 021120 2000 = =
Midostaurin Rydapt FDA NDA 207997 2017 - -
Venetoclax Venclexta FDA NDA 208573 2016 = Use of PROMs

mentioned in the
medical review but
no names or domains
specified

Abbreviations: AML, acute myeloid leukemia; EMEA, Europe, the Middle East, and Africa; EMA, European Medicines Agency; EORTC QLQ-

C30, EORTC Quality of Life Questionnaire-C30; EQ-5D, EuroQol five dimensions; FACT-An, Functional Assessment of Cancer Therapy-Anemia;
FACT-G, Functional Assessment of Cancer Therapy-General; FDA, Food and Drug Administration; INN, international non-proprietary name; MDS,:
myelodysplastic syndromes; NDA, new drug application; PROM, patient-reported outcome measure.

in separately capturing treatment-related adverse effects, dis-
ease-related symptoms, and physical functioning.®? While both
EMA- and US FDA-issued guidance to incorporate the patient
voice in drug development to support treatment benefit, there has
been a concomitant increase in the documentation of the patient's
perspective in oncology trials. Between 2006 and 2012, approx-
imately 85% of clinical oncology trial sponsors disclosed the in-
clusion of a PRO to address an endpoint evaluating HRQOL and/
or symptoms on ClinicalTrials.gov. Between 2002 and 2006, this
was only 12%.%° Nevertheless, as supported by our findings, the
number of drug labels in oncology that has a PRO claim is lim-
ited, in particular with regard to US FDA-approved labels,*! prob-

ably due to a lack of evidence supporting the appropriateness of

the selected instruments.*? In parallel, the US FDA confirmed its
interest in using PROMs, in particular the PROM version of the
National Cancer Institute's Common Terminology Criteria for
Adverse Events (PRO-CTCAE) in oncology trials to document
safety profiles of newly developed cancer drugs.*®

In light of the poor clinical prognosis, and in the absence of a cure
for AML, high-risk MDS, and other hematological malignancies, it is
important to consider assessing HRQOL to fully understand treat-
ment benefits and disease burden.?®

At the time, the EORTC and FACT questionnaires were de-
veloped; around two decades ago, chemotherapy was standard
of care; therefore, they may not fully capture the experience of

MDS and AML patients receiving less intensive therapies such as
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targeted therapy orimmunotherapy. A number of new disease-spe-
cific instruments such as the Quality of Life in Myelodysplasia
Scale (QUALMS),** QOL-E,*® and the AML-QOL"® are in the devel-
opment and validation stages and could fit into today's manage-
ment landscape.

Our study does have some limitations. The search strategy
was aimed at covering studies published and indexed in Medline
or Embase. We considered Medline as a major source of informa-
tion and added Embase to further cover conference proceedings.
Despite this, the selection of screened databases, along with the
search terms and time frame used, may have led to us missing some
other relevant studies. In addition, all studies screened were writ-
ten in the English language, so any report in a different language
and not published in English would have been missed. Another lim-
itation with regard to ongoing trials retrieved from ClinicalTrials.
gov is that the information reported by sponsors on this platform
may not be comprehensive, as sponsors do not have the obligation
to list and detail all endpoints. It is therefore likely that we did not
identify PROMs used in all trials as the information had not been
reported in ClinicalTrials.gov by the study sponsor. Lastly, we did
not merge the numbers from Steps 1 and 2 as there could be some
overlap between publications. For example, ongoing studies may
also publish preliminary results, which could have been retrieved in
both Steps 1 and 2. Our results should be considered step-by-step.

Our study provides an initial overview of the PROM landscape
in AML and MDS, which was missing in the current literature.
Additional work should be done to explore how systematic the as-
sessment of patient perspective is, not only in the context of a clin-
ical trial but in the context of real-world clinical practice to support
the discussion with patients and inform treatment decision-making.
Future work should also investigate whether the same PROMs could
be used in a clinical trial and in clinical practice, bearing in mind the
difference in time constraints, resources, and access to the PROMs.

In conclusion, as for many other oncology indications, this re-
search showed that the EORTC QLQ-C30 is the most frequently
used PROM in patient populations with MDS or AML. In addition,
this research unveiled the underuse of disease-specific PROMs for
these two indications; however, once their reliability, validity, and
responsiveness have been demonstrated in the target population,
these specific tools might be worth considering for future studies.
Overall, in the absence of a clear recommendation by health au-
thorities for a specific PROM, %! our work should inform and guide
those planning future clinical studies including PROs as endpoints
and could be a starting point for physicians willing to capture patient

perspective in their clinical practice.
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