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Saint-Louis, Assistance Publique des Hôpitaux de Paris (AP-HP) and Universit�e Paris 7, Paris, France; 5Department of Medicine, Division Hematology, University of Patras Medical
School, Patras, Greece; 6Groupe Francophone des My�elodysplasies (GFM), Paris, France; 7Section of Hematology and Coagulation, Department of Medicine, Sahlgrenska
UniversityHospital, G€oteborg, Sweden; 8St James's Institute ofOncology, Leeds TeachingHospitals, Leeds, UnitedKingdom; 9Department ofMedicineA, Tel Aviv Sourasky (Ichilov)
Medical Center and Sackler Medical Faculty, Tel Aviv University, Tel Aviv, Israel; 10Hospital Universitario y Polit�ecnico La Fe; 11Instituto de Investigaci�on Sanitaria La Fe, Valencia,
Spain; 12Department of Tumor Immunology, Nijmegen Center for Molecular Life Sciences, Radboud University Medical Center, Nijmegen, The Netherlands; 13Health Outcomes
Research Unit, Gruppo Italiano Malattie Ematologiche dell’Adulto (GIMEMA), Rome, Italy; 14Center for Health Decision Science, Department of Health Policy and Management,
Harvard Chan School of Public Health, Boston, MA; and 15Institute for Technology Assessment, Department of Radiology, Massachusetts General Hospital, Harvard Medical
School, Boston, MA

Patient-reported outcomes (PROs) are relevant and valuable end points in the care of patientswith

myelodysplastic syndromes (MDS). However, a consensus-based selection of PROs for MDS,

derived by both patients and hematologists, is lacking.We aimed to develop a core set of PROs for

patients with MDS as part of the prospective European LeukemiaNet MDS (EUMDS) Registry.

According to international guidelines, candidate PROs were identified from a comprehensive lit-

erature searchofMDSstudies.Overall, 40PROswere selectedandevaluated ina two-roundDelphi

survey by 40 patients with MDS and 38 hematologists in the first round and 38 patients and 32

hematologists in the second round. Basedon an agreement scale andpredefined inclusion criteria,

both patients andhematologists selected “general quality of life” as a core PRO.Hematologists also

selected “transfusion-dependency burden” and “ability to work/activities of daily living” as core

PROs. The second Delphi round increased PRO rating agreements. Statistically significant rating

differences between patients andhematologistswere observed for 28 PROs (Mann-WhitneyU test;

P , .05) in the first round and for 19 PROs in the second round, with “disease knowledge” and

“confidence in health care services” rated notably higher by patients. The overall mean PRO rat-

ings correlation between the 2 groups was moderate (Spearman’s rank correlation coefficient 5

0.5; P , .05). This first consensus on a core set of PROs jointly developed by patients and hema-

tologists forms the basis for patient-centered care in daily practice and clinical research.

Introduction

Myelodysplastic syndromes (MDS) represent clonal hematopoietic stem cell disorders, characterized by
dysfunctional hematopoiesis, cytopenias, and a high symptom burden.1 The disease trajectory is highly var-
iable and may range from an indolent course to an early transformation to acute myeloid leukemia (AML).
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Key Points

� Systematically
developed set of core
PROs in MDS,
involving patients and
hematologists in a
2-round Delphi survey.

� Core PROs will
support unified
outcome measure-
ment and facilitate
inclusion of reliable
patient information in
MDS disease care.
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Patients often present with signs and symptoms related to cytopenias,
such as impaired quality of life (QoL), weakness, bleeding episodes,
and recurrent infections.

Treatment options for MDS range from supportive care, typically red
blood cell and/or platelet transfusions, to disease-modifying therapies,
including immunomodulators, chemotherapy drugs, and hematopoi-
etic stem cell transplantation. Thus, risk assessment and individualized
therapy planning represent an essential part in personalized care and
efficient allocation of limited health resources.2,3 As many therapeutic
options are not curative in patients with MDS, it is essential to include
outcome parameters that integrate changes in the MDS-related dis-
ease burden with a focus on QoL and functional outcomes.4 There-
fore, patient-shared decision making and patient-reported outcomes
(PROs) are increasingly in the focus of patients, authorities, and health
care providers.5,6 PROs are defined as “any report of the status of a
patients’ health condition that comes directly from the patient, without
interpretation of the patients’ response by a clinician or anyone else”7

and are therefore essential in health care to integrate the perception of
patients with MDS. PROs can provide unique information on disease
symptoms, treatment burden, and how these factors can impact every-
day life.8,9 In addition, assessment of PROs can support the dynamic
treatment course by observing effectiveness and safety changes of
the treatments over time and is now also valued by regulatory stake-
holders.5,6,10-12 The importance of PROs has also been confirmed
within the ongoing European LeukemiaNet MDS (EUMDS) registry.
The EUMDS registry was established in 2008 by a large group of
hematologists who were part of the LeukemiaNet collaboration. As
an observational, longitudinal study the EUMDS registry collects
data on patients newly diagnosed with MDS, including 150 active
centers from 18 countries. Clinical and patient-relevant data, including
QoL, are collected in 6-month intervals and used to better understand
the MDS course and improve treatment outcomes.13 QoL, as a PRO,
also reached an agreement among EUMDS clinical experts to be
included into a recently developedMDS core outcome set comprising
a minimum set of outcomes for assessing treatment effectiveness in
future MDS clinical trials.14 The researchers concluded that the inclu-
sion of the perspective of patients and a stronger focus on PROs in
MDS is essential to capture treatment success, also from the patient
perspective.

Currently, a wide range of PROmeasures (PROMs) are used to deter-
mine the QoL of patients with MDS, with cancer-specific or generic
PROMs (eg, European Organization for Research and Treatment of
Cancer [EORTC] Core 30 Items; EQ-5D) being the most commonly
used.15 MDS-specific PROMs such as QoL-E16 and Quality of Life in
Myelodysplasia Scale (QUALMS),17 are still rarely used despite hav-
ing undergone validation and reliability testing.18,19

A recent review by DeMuro et al20 reported on the implementation of
new label claims until 2010 by comparing approvals from the Euro-
pean Medicines Agency and the US Food and Drug Administration.
The results showed awide range of plausible PROMs and lack of con-
sistency in the PROs assessment between the 2 agencies. PROMs
differed greatly in the structure and health aspects and domains
they evaluated. Some PROMs are designed to be domain specific,
focusing on specific aspects of health (eg, pain, fatigue, and activity
limitations), or multidimensional with subscales that measure various
aspects of health (eg, QoL, social functioning, or emotional function-
ing). A similar conclusion was reached by Gnanasakthy et al21 in
the recent comparison of the same 2 regulatory agencies in terms

of PRO labeling for oncological drugs. One of the reasons that clinical
trials often combine multiple PROMs is to assess a wider range of
possibly relevant health domains, leading to multiplicity and redun-
dancy within studies and lack of consistency across studies.22

In the field of hematology, PROs have often been used as treatment
outcome measures in clinical trials, whereas they are still poorly inte-
grated into routine practice.23 Although the importance of PROs
has been well outlined in several MDS studies and international rec-
ommendations,4-6,24,25 a wide range of PROMs has been applied,
thereby often hampering a critical appraisal of study findings.15 The
partly incomplete and redundant measurement of PRO items and
domains, as well as the simultaneous usage of multiple PROMs
may result in evidence gaps or biased outcome reporting, because
of the selective choice of results, particularly if their utilization is not
predetermined.26 Given the need for guidance on the systematic
use of PROs in MDS, we aimed to propose a minimum set of the
most important PROs (core set of PROs) to be used in both clinical
research and routine clinical practice.

Methods

Identification and selection of PROs was performed in 2 phases: (1)
the development of a list of candidate PROs and (2) the selection of
the core PROs. Ethical approval for the study was obtained from the
Research Committee for Scientific and Ethical Questions at UMIT-
University for Health Sciences, Medical Informatics, and Technology.
The EUMDS registry (www.clinicaltrials.gov as NCT00600860) has
been approved by the ethics committees of all participating centers
and in accordance with the Declaration of Helsinki.

Phase 1: development of a list of potential PROs

After the recommendations of the Core Outcome Measures in Effec-
tiveness Trials (COMET) Initiative for developing core PROs,27 we
used available PROMs in MDS for deriving potential PROs. As QoL
measures are a comprehensive source of PROs and are also fre-
quently used PROMs in MDS,25 we performed a systematic literature
search (PubMed, Cochrane Library, Scopus, andWeb of Science) on
QoL instruments amongMDS studies up to January 2016, to create a
pool of PRO candidates. As suggested by Macefield et al,22 the
domains and items within each of the observed QoL instruments
were extracted and categorized into potential PROs, involving
researchers with MDS expertise.

Phase 2: core PROs selection

Survey process. The selection of core PROs was performed
according to the recommendation of the COMET Initiative.22,27

In a 2-round Delphi survey, participants were asked to rate each PRO,
expressing the perceived importance for using that specific PRO in
future evaluation of MDS on a 9-point scale. First round results
were not final but were reported back to participants in the second
round to raise group consensus. In the second and final Delphi round,
outcomes rated 7 to 9 by at least 70% of the participants and not
rated 1 to 3 by more than 15%, were included among the core set
of PROs. In contrast, outcomes rated 1 to 3 by at least 70% of the
participants and not rated 7 to 9 by more than 15%, were excluded.27

All remaining outcomes, were labeled “without consensus.”

The proposed inclusion/exclusion criteria was relevant for both
groups. After the second Delphi round, any PRO that met the
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inclusion/exclusion criteria in either of the 2 groups was added/
excluded from the core PROs for MDS.

Survey participants. For the Delphi survey, hematologists with
clinical expertise in MDS were recruited within the European Horizon
2020 MDS-RIGHT project (https://mds-europe.eu/right) and the
database of the EUMDS registry.13 Patients with MDS were recruited
from the outpatient clinics of Saint Louis Hospital, Paris, France during
routine visits and were not subjected to further eligibility requirements.
The survey was conducted online (Google forms in English) by the
hematologists, whereas a translated paper-based survey was distrib-
uted to the patients with MDS. The translation into French was per-
formed by a certified translation company and reviewed by the MDS
medical team in France (P.F., F.C.).

Comparison between patients and hematologists

To assess the similarity of ratings between patients and hematologists
for each of the 40 PROs and within each of the 2 Delphi survey
rounds, we compared the PRO rating distribution (ie, shape, location,
and spread) between the 2 groups by using a Mann-Whitney U test.
Moreover, we calculated a mean rating for each of the 40 PROs and
used Spearman’s rank correlation coefficient (r) to assess the corre-
lation between patients’ and hematologists’ mean ratings across the
40 PROs, for each of the 2 Delphi rounds separately.

Missing data from the patients’ survey ratings (first round, 4.8%; sec-
ond round, 2.0%), were imputed by the items’median rating. Analyses
were performed with STATA 15 (Stata Corp., College Station, TX).

Further details are available in supplemental Methods.

Results

Results are presented for the 2 phases of our study, starting with the
set of potential PROs derived from the literature review, followed by
the Delphi survey-based selection of the core set of PROs.

Phase 1: development of a list of potential PROs

The systematic literature search resulted in 2863 studies. After
removal of the duplicates and screening publications by title/abstract,
104 publications were screened as full text. Twenty-three studies
were excluded because they did not include a QoL instrument. The
remaining 81 studies fulfilling the inclusion criteria were included in
the review (Figure 1). Overall, we identified 12 generic, 6 cancer-
specific, and 2 MDS-specific QoL instruments. Most commonly
used were EORTC QLQ-C30 (26 studies), the Functional Assess-
ment of Cancer Therapy-Anemia questionnaire (17 studies), the
36-item Short Form Health Survey questionnaire (16 studies), the
Quality of Life for Hematologic Diseases questionnaire (10 studies),
and the Functional Assessment of Cancer Therapy: Bone Marrow
Transplantation questionnaire (7 studies). These 5 QoL instruments
composed more than two-thirds (68%) of a total of 112 QoL assess-
ments. MDS-specific QoL instruments (ie, QoL-E or QUALMS) were
applied in only 10% of studies (supplemental Figure 1).

The extraction of PRO items and domains from these 20 QoL instru-
ments yielded 40 nonredundant PROs, which were included in the
2-round Delphi survey process (Table 1).

Details on the process of extracting and categorizing PROs including
the survey questionnaires are provided in the supplemental
Information.

Phase 2: core PROs selection

First Delphi round. In the first Delphi round, 239 invitations were
sent to hematologists from 18 countries. Overall, 1 person declined
participation, 9 could not be reached, and 38 (17%) with long-term
experience in MDS participated in the survey (Table 2). Eight of the
40 PROs were highly rated (.70% ratings of 7-9, sorted by the high-
est rate; Figure 2): “transfusion-dependency burden,” “general quality
of life,” “basic mobility,” “ability to work/activities of daily living,”
“physical activity,” “fatigue,” “general health,” and “loss of
independence.”

For the first Delphi round, 40 patients with MDS fromSaint Louis Hos-
pital, Paris, France were asked and agreed to participate in the survey.
Participating patients had an average age of 74 years, with a median
of 21 months after diagnosis, mainly receiving supportive care
(Table 3). Based on the obtained patient assessments, none of the
proposed 40 PROs was rated 7 to 9 by more than 70% (Figure 2).
Still, we observed lower ratings (.70% ratings of 1-3) for the follow-
ing 6 of the proposed 40 PROs (sorted by lowest rates): “tremor,”
“financial difficulties,” “headache,” “speaking difficulties/speech-lan-
guage problems,” “urinary incontinence,” and “loss of independence.”

Medline (PubMed): n = 1,481
Scopus (Elsevier): n = 1,180

Cochrane databases: n = 162
Web of science: n = 40

Total n = 2,863

Records excluded:
No MDS patients – 1,294
No QoL instrument – 853
Systematic reviews – 39

Language restrictions – 11
Abstracts (limited data) – 6

Exclusion of duplicates:
n = 556

Records screened:
n = 2,307

Full-text screening:
n = 104

Full-text articles excluded:
No QoL instrument – 23

Included in review:
n = 81

Figure 1. PRISMA flowchart of the screening process. Systematic literature

search to identify relevant QoL instruments used in MDS studies, as a potential

source of patient-reported outcomes. n, number of studies.
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Three additional PROs were suggested by the patients with MDS to
be included in the next survey round: “difficulty in concentrating,”
“dental problems,” and “fear of falling.”

Second Delphi round. All 239 hematologists were contacted
again in the second round; 32 responded (14%). Thirty hematologists
participated in both rounds (94%), amongwhich 25 hadmore than 10
years of experience in MDS (Table 2). The final rating of the PROs
resulted in the selection of the following 3 core PROs (sorted by high-
est rates, Figure 2): “transfusion-dependency burden,” “general qual-
ity of life,” and “ability to work/activities of daily living.”

In the second Delphi round, 38 patients with MDS completed the
questionnaire, among which 14 participated in both rounds. The char-
acteristics of the participating patients were similar to those of the pre-
vious round, with an average age of 76 years and a median of 17
months since diagnosis. Most of the patients were receiving disease-
modifying therapy, followed by supportive care (Table 3). Despite the
patients’ higher ratings in the second survey round, “general quality
of life” was the single outcome fulfilling the strict inclusion criteria of
a core PRO (Figure 2). Remaining (nonincluded) highly rated PROs
among patients were “general health,” “fatigue,” “confidence in health
care services,” “weakness,” and “disease knowledge.”

The overall 2-round Delphi rating of the PROs is represented in
Figure 2 and supplemental Table 1.

Comparison between patients and hematologists

In the first Delphi round, 28 of the 40 compared PRO rating distribu-
tions showed relevant differences (P , .05; Table 4) between the
patients and hematologists. The second Delphi round decreased the

differences in the ratings, with differences observed in only 19 of the
40comparedPROs,andmostof thesignificantmeandifferences rang-
ing from 1 to 2 points. From all the statistically significant rating differ-
ences the importance of “confidence in health care services,”
“disease knowledge,” “need to rest,” and “body image” was rated
higher by patients thanby hematologists. All other significantly different
PROs received higher importance ratings by physicians.

The overall mean rating comparison between patients and hematolo-
gists showed moderate correlation in both rounds (first round: r 5

0.51; P , .001; second round: r 5 0.54; P , .001).

Table 1. Potential core PROs used in a 2-round Delphi survey

Ability to work/activities of daily living Impatience

Basic mobility Loss of appetite

Body image Loss of independence

Change in sense of taste Loss of weight

Colds/infections Medication use

Confidence in health care services Memory difficulties/cognition

Defecation/change in digestion Need to rest

Depression Pain

Disease knowledge Physical activity

Emotional wellbeing Relationship with friends/
relatives/partner

Eye problems Sexuality/sexual activity

Fatigue Shortness of breath

Fear of MDS progression or
transformation to leukemia

Skin problems

Fear of side effects of treatment Sleep disturbances

Financial difficulties Speaking difficulties/speech-
language problems

General health Transfusion-dependency burden

General quality of life Tremor

Headache Urinary incontinence

Hearing problems Vomiting/nausea

Hospital dependence Weakness

Table 2. Characteristics of hematologists enrolled in the Delphi

survey

First round

(n 5 38)

Second round

(n 5 32)

n (%) n (%)

Male 21 (55.3) 18 (56.3)

Mean age, y (6SD) 52.2 6 7.9 51.8 6 8

Country

Austria 3 (7.9) 3 (9.4)

Croatia — 1 (3.1)

Czech Republic 3 (7.9) 1 (3.1)

Denmark 2 (5.3) 1 (3.1)

France 5 (13.2) 3 (9.4)

Germany 1 (2.6) —

Greece 3 (7.9) 6 (18.8)

Israel 2 (5.3) 2 (6.3)

Italy 1 (2.6) —

The Netherlands 4 (10.5) 1 (3.1)

Poland 2 (5.3) 1 (3.1)

Portugal 2 (5.3) 1 (3.1)

Romania 1 (2.6) 1 (3.1)

Serbia 2 (5.3) 2 (6.3)

Spain 2 (5.3) 2 (6.3)

Sweden 2 (5.3) 3 (9.4)

Switzerland 1 (2.6) 1 (3.1)

United Kingdom 2 (5.3) 3 (9.4)

Specialty

Hematology 30 (79.0) 26 (81.3)

Hematology and oncology 7 (18.4) 6 (18.8)

Internal medicine 1 (2.6) —

Work experience, y

,5 — —

5-10 1 (2.6) 4 (15.5)

.10 37 (97.4) 28 (87.5)

Experience with patients with MDS, y

,5 — —

5-10 5 (13.2) 7 (21.9)

.10 33 (86.8) 25 (78.1)

Two-round participation (yes) — 30 (93.8)

SD, standard deviation.
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Ranking percentage
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80

Patients 7–9 (%)Patients 1–3 (%) Hematologists 7–9 (%)Hematologists 1–3 (%)

PROs rated dominantly 7–9 (>70%)PROs rated dominantly 1–3 (>70%)

First Round Second Round

General QoL

Transfusion-dependency burden

Ability to work/ADL

General health

Fatigue

Confidence in HCS

Weakness

Disease knowledge

Shortness of breath

Relationship with friends/relatives

Need to rest

Basic mobility

Fear of MDS progression*

Medication use

Eye problems

Hearing problems

Physical activity

Vomiting/Nausea

Fear of side effects of treatment

Defecation/Change in digestion

Loss of independence

Pain

Memory difficulties/Cognition

Colds/Infections

Urinary incontinence

Hospital dependence

Tremor

Body image

Depression

Impatience

Skin problems

Loss of weight

Headache

Change in sense of taste

Loss of appetite

Emotional wellbeing

Speaking difficulties/SLP

Sexuality/Sexual activity

Sleep disturbances

Financial difficulties

Difficulty concentrating

Dental problems

Fear of falling

Figure 2. Two-round Delphi survey PRO ratings, based on COMET categorization. Ratings of the patients and hematologists in the 2-round Delphi survey for identifying

core PROs for MDS. Green squares: PROs rated dominantly (.70%) between 7 and 9; red squares: PROs rated dominantly (.70%) between 1 and 3.27 *Fear of MDS

progression or transformation to AML. ADL, activities of daily living; HCS, health care services; SLP, speech-language problems.
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In summary, the PRO rating distributions matched better between the
2 groups and the correlation of mean PRO ratings between groups
increased in the second round when compared with the first round.

Discussion

We used a systematic literature search and a 2-round Delphi process
to develop the first core set of PROs (“general quality of life,”
“transfusion-dependency burden,” and “ability to work/activities of

daily living”), as a minimum set of PROs to be used for MDS health
assessment in clinical research and daily practice.

QoL in patients with MDS is impaired in many aspects. Symptom
burden clusters (eg, pain, fatigue, dyspnea, anxiety, and stress)
related to disease activity, per se, or the treatment of MDS, play a sig-
nificant role in QoL deterioration.28,29 Consequently, an early detec-
tion of signs and symptoms along with multidimensional geriatric
assessment, are important aspects of MDS care.3 However, many
physicians still have limited understanding of the impact of the
MDS diagnosis itself on a given patient, and they may have hetero-
geneous judgment of the symptom burden or patients’ adjustment
to disease.30,31 Therefore, QoL assessment has the potential to pro-
vide unique information that cannot be inferred by clinical and labo-
ratory biomarkers alone. The joint agreement on the “general quality
of life” by both groups confirms the high priority of this PRO in MDS
for patients, as well as for hematologists. More and more MDS stud-
ies apply QoL evaluations, as most treatment options cannot change
the disease course, and symptom relief is therefore a relevant and
valuable outcome in most patients.32 QoL is also part of the recently
established quality care indicators for MDS33 and has been valued
as an important concept in shared decision making for MDS treat-
ment.34 Still, broader QoL implementation, particularly for regular
monitoring in the daily clinical practice is conditioned on using vali-
dated and well-established QoL instruments that can properly eval-
uate patients’ perception in MDS. This and other obstacles including
limited administrative staff, budget, and other logistic challenges
could be overcome by applying electronic PRO surveys.6 According
to a guideline of the COMET/Consensus-based Standards for the
Selection of Health Measurement Instruments (COSMIN) initia-
tive,35,36 selection of outcome measurement instruments should
be performed in 4 steps: (1) conceptual considerations (ie, specify-
ing outcomes, domains, and targeted population); (2) performing a
systematic analysis and/or a literature search to identify current mea-
surement instruments; (3) evaluation of measurement properties and
feasibility aspects of the identified measurement instruments (eg,
content validity, reliability, responsiveness); and (4) general agree-
ment in choosing measurement instruments (ie, consensus process
among stakeholders for selecting a measurement instrument). Our
rating results could serve in the selection of PRO domains, could
provide an overview of actual QoL instruments and support future
selection or development of an adequate QoL instrument.

In addition to “general quality of life,” the importance of the
“transfusion-dependency burden” has been highlighted by the hema-
tologists and also received a relatively high rating from patients. Con-
sidering that cytopenias are a major clinical problem and a risk factor
for morbidities, hospitalization, and MDS progression,37 transfusions
of red blood cells and platelets form the basis of supportive care.38

Transfusion dependency is a well-known prognostic factor, associ-
ated with adverse outcome, fatigue, and impairedQoL.29,39 The trans-
fusion threshold and intensity is not standardized and needs to be
assessed individually.40 This aspect is supported in the study by Buck-
stein et al41 who reported that more than 40% of the transfusion-
dependent patients would like to receive their transfusions at higher
hemoglobin (Hb) levels. More liberal transfusion schedule (.105 g/
L Hb) was also associated with an improved QoL outcome and
domains, in comparison with a restrictive transfusion arm (80 g/L
Hb).42 Therefore, wider inclusion of the patients’ preferences and
assessment of the overall burden of regular transfusions, including

Table 3. Characteristics of patients with MDS enrolled in the Delphi

survey

First round

(n 5 40)

Second round

(n 5 38)

n (%) n (%)

Male 20 (50.0) 20 (52.6)

Missing data — 1 (2.6)

Mean age, y (6SD) 73.9 6 7.6 76.3 6 7.0

Missing data 2 (5.0) 6 (15.8)

Education level

Low 10 (25.0) 4 (10.5)

Intermediate 15 (37.5) 16 (42.1)

High 14 (35.0) 16 (42.1)

Other 1 (2.5) 1 (2.6)

Missing data — 1 (2.6)

Marital status

Single 3 (7.5) 2 (5.3)

Married 27 (67.5) 16 (42.1)

Divorced 4 (10.0) 11 (29.0)

Widowed 6 (15.0) 7 (18.4)

Missing data — 1 (5.3)

Work status

Employed 2 (5.0) —

Unemployed — —

Retired 38 (95.0) 34 (89.5)

Other — 3 (7.9)

Missing data — 1 (2.6)

Living with partner/family (yes) 15 (37.5) 12 (31.6)

Other — 1 (2.6)

Missing data 9 (22.5) 6 (15.8)

Months after diagnosis, median (IQR) 21 (12-72) 17 (8-42)

Missing data 14 (35.0) 8 (21.1)

Current MDS therapy

Supportive 18 (45.0) 14 (36.8)

Disease-modifying 12 (30.0) 18 (47.4)

Supportive and disease modifying 7 (17.5) 4 (10.5)

HSCT — —

No therapy 1 (2.5) —

Missing data 2 (5.0) 2 (5.3)

Two-round participation (yes) — 14 (36.8)

Missing data — 6 (15.8)

HSCT, hematopoietic stem cell transplantation; IQR, interquartile range; SD, standard
deviation.
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side effects and relieve of anemic symptoms is important to optimize
transfusion therapy and may lead to policy changes.

Associated mainly with symptoms of fatigue, MDS affects patients’
ability to work, lifestyle, and physical ability.29,43 Reduced work pro-
ductivity can have a serious impact on patients’ self-esteem, financial
security, social relationships, and psychological well-being, especially
for patients ,65 years of age.19,44 The ability to perform activities of
daily living is therefore an important third core PRO. Health care pro-
viders have a key role and should regularly take the opportunity to
assess the consequences of MDS, including patients’ capability to
perform fundamental and routine daily activities (eg, ability to eat,
walk, dress, maintain hygiene and good continence, home mainte-
nance, and shopping for necessities).45

Overall, PROs were rated lower by patients with MDS in comparison
with hematologists, which may be explained in part by the fact that
patients mostly rely on their own experience. However, given that
enrolled patients had a median period after diagnosis of �20 months
and.90% received some MDS therapy (Table 3), lack of experience
may not be the only reason for these differences.

The PROs that were highly rated by patients (although not passing the
inclusion threshold for the core PROs) included “general health,”
“fatigue,” “confidence in health care services,” “weakness,” and
“disease knowledge.” “Fatigue” and “weakness” are well-known dis-
ease symptoms among patients with MDS and can be only partly
explained by Hb levels, and therefore, the subjective perception of
these symptoms represents the gold standard for severity assess-
ment.28,46 Both “fatigue” and “weakness” are also part of the devel-
oped MD Anderson Symptom Inventory measure47 for assessing
symptom burden for AML and patients with MDS, which confirms
our results from the patients’ perspective. Our findings are in line
with the recent study by Bell et al48 intended to increase its measure-
ment sensitivity and to adapt the generic EORTC instrument to rare
hematological diseases, including MDS. “Fatigue,” “weakness,” and
“shortness of breath” were among the 10 included items.

A self-rated general health status is often included in questionnaires as
a single PRO item, using question variations with different rating
descriptions or linear scales in asking patients to rate their overall
health.49 Being associatedwithmortality, self-rated health is also argu-
ably a useful single measure that can serve as an overall summary end
point, thus reducing the burden of answering multiple items and being
easier to understand and implement.49,50

For the PROs “disease knowledge” and “confidence in health care
services,” patients gave significantly higher ratings than hematolo-
gists. These results are in line with findings from Sekeres et al51

who found poor knowledge and limited understanding of health sta-
tus, disease classification, and treatment characteristics of patients
with MDS. Similar evidence points to inconsistency between the pref-
erences and disease perspectives of patients with MDS and physi-
cians, with a need for better communication and information sharing.52

Differences in PRO prioritization between patients and physicians
have also been observed in other comparable studies. Weisshaar et
al53 found substantial variations in ratings between patients and physi-
cians, in a study for PRO selection in aplastic anemia and paroxysmal
nocturnal hemoglobinuria. Issues related to QoL (eg, mood disturban-
ces, fatigue, and impaired activities of daily living) were rated higher by
patients than by expert hematologists, who prioritized physical con-
straints (eg, bleeding, fever, and hemoglobinuria).T
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In a study by Gerritsen et al54 on identifying core PROs in pancreatic
cancer, health care providers gave overall higher ratings than patients,
especially for physical PROs such as nausea, pain, stomach prob-
lems, and vomiting.

Overall, previous oncology research involving consensus approaches
has shown discrepancies in perception and valuing of PROs, in which
patients prioritize symptoms related to their everyday health status,
whereas physicians assess unfavorable clinical results (eg, emer-
gency department admissions, mortality).55

Our study has several limitations. First, despite our thorough search, it
is still possible that we missed some QoL studies in our literature
review. Second, for feasibility reasons we used a monocentric enroll-
ment of patients with MDS from France, thereby possibly limiting gen-
eralizability of findings to patients in other countries and cultures.
However, considering the patients’ characteristics, in terms of age,
sex, and received therapies (Table 3), our study population is similar
to that of other MDS registries and studies,13,56 indicating good valid-
ity within the European setting. Third, as expected due to disease
prognosis and the fact that MDS represents rare diseases, the num-
ber of patients participating across both Delphi rounds declined,
which may influence the results of the Delphi survey by introducing
attrition bias.27 We attempted to reduce this bias by actively present-
ing the group results from the first round during the second round of
the Delphi process, to provide equal knowledge within the Delphi
rounds. Further research may validate our results with independent
and larger samples of clinical experts and patients. Fourth, we
restricted our work to hematologists and patients withMDS. However,
other relevant stakeholders such as other health care professionals,
regulatory agencies as well as informal caregivers should be included
to increase broad relevance and wide applicability of PROs in
research and practice.57 Therefore, our work should be seen as an ini-
tial step in the process of continuing research rather than a set-in-
stone core PRO set. For clinical trials, the core set of PROs should
be integrated into the recently developed general core outcome set
for MDS by Rochau et al14 as a set of minimum standardized
outcomes for clinical studies.

In summary, the core set of PROs for MDS, derived from both
patients and hematologists in this project should guide further
research, facilitate the assessment of patients’ preferences, and
support the communication toward informed and shared decision
making. The choice of measurement instrument, timing, and fre-
quency of measuring the 3 core PROs should be clearly predefined
and reported. The COMET/COSMIN guideline36 facilitates the
selection of appropriate measurement instruments, whereas the
overall plan for evaluating the core PROs, including timing and
frequency, should be in accordance with the research question, nat-
ural disease course, treatment expectations and symptom trajecto-
ries.58 Additional recommendations for reporting PROs from
randomized clinical trials59 or use of PROs for labeling claims7,60

should be considered.

Future updates of the core set of PROs including other relevant MDS
stakeholders and testing their validity in broader patient populations
and wider settings is recommended.
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