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Abstract: Patients with myelodysplastic syndromes (MDS) often experience chronic anemia and
long-term red blood cell transfusion dependence associated with significant burden on clinical and
health-related quality of life (HRQoL) outcomes. In the MEDALIST trial (NCT02631070), luspatercept
significantly reduced transfusion burden in patients with lower-risk MDS who had ring sideroblasts
and were refractory to, intolerant to, or ineligible for prior treatment with erythropoiesis-stimulating
agents. We evaluated the effect of luspatercept on HRQoL in patients enrolled in MEDALIST
using the EORTC QLQ-C30 and the QOL-E questionnaire. Change in HRQoL was assessed every
6 weeks in patients receiving luspatercept with best supportive care (+ BSC) and placebo + BSC
from baseline through week 25. No clinically meaningful within-group changes and between-group
differences across all domains of the EORTC QLQ-C30 and QOL-E were observed. On one item of
the QOL-E MDS-specific disturbances domain, patients treated with luspatercept reported marked
improvements in their daily life owing to the reduced transfusion burden, relative to placebo. Taken
together with previous reports of luspatercept + BSC reducing transfusion burden in patients from
baseline through week 25 in MEDALIST, these results suggest luspatercept may offer a treatment
option for patients that reduces transfusion burden while providing stability in HRQoL.

Keywords: transfusion dependence; quality of life; myelodysplastic syndromes; luspatercept

1. Introduction

Myelodysplastic syndromes (MDS) are a heterogeneous group of clonal hematopoietic
neoplasms characterized by ineffective hematopoiesis, progressive cytopenias, and risk
of progression to acute myeloid leukemia [1,2]. At diagnosis, about 90% of patients with

J. Clin. Med. 2022, 11, 27. https:/ /doi.org/10.3390/jcm11010027

https:/ /www.mdpi.com/journal /jem


https://doi.org/10.3390/jcm11010027
https://doi.org/10.3390/jcm11010027
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0001-9238-5734
https://orcid.org/0000-0003-1863-3239
https://doi.org/10.3390/jcm11010027
https://www.mdpi.com/journal/jcm
https://www.mdpi.com/article/10.3390/jcm11010027?type=check_update&version=1

J. Clin. Med. 2022, 11, 27

2 of 14

MDS experience anemia [3] which can lead to symptoms of fatigue, cardiac morbidity, and
negative impacts on health-related quality of life (HRQoL) [4-9].

Treatments for patients with lower-risk MDS are largely aimed at mitigating ane-
mia and thereby improving their HRQoL [2,10]. For patients who are refractory to
erythropoiesis-stimulating agents (ESAs), anemia is commonly managed with frequent
red blood cell (RBC) transfusions [2]. Specifically, about 40% of patients with MDS are
dependent on treatment with regular RBC transfusions as part of their supportive care
regimen [1,3,10]. Of note, treatment with RBC transfusions can provide transient relief
in anemia-related symptoms, particularly fatigue and dyspnea, which can be associated
with short-term improvements in HRQoL measures such as physical, role, and social func-
tioning [11,12]. Long-term dependence on RBC transfusions, however, is associated with
poor prognosis and can cause complications due to iron overload including hepatic and
cardiac organ failure; these conditions can further exacerbate negative impacts on patients’
HRQoL [13-17].

For patients with transfusion-dependent lower-risk MDS, a therapeutic option that can
address the underlying causes of chronic anemia and reduce transfusion burden is impera-
tive, particularly for patients who are refractory to, intolerant to, or ineligible for treatment
with ESAs. Luspatercept is a first-in-class erythroid maturation agent providing clinically
meaningful reduction in transfusion burden in patients with transfusion-dependent anemia
due to lower-risk MDS [18,19].

The phase 3 MEDALIST trial (NCT02631070) compared treatment with luspatercept
and best supportive care (+ BSC) to placebo + BSC in patients with transfusion-dependent
anemia due to lower-risk MDS. In the first 24 weeks of the trial, transfusion independence
for >8 weeks was observed in 38% of patients in the luspatercept + BSC arm and only 13%
of patients in the placebo + BSC arm. Furthermore, a greater proportion of patients (28%) in
the luspatercept + BSC arm achieved transfusion independence for >12 weeks compared
with 8% of patients in the placebo + BSC arm [18]. With this reduction in transfusion
burden, however, the impact of luspatercept + BSC on patients” HRQoL has not yet been
reported. In the present analysis, we aimed to evaluate the effect of luspatercept + BSC,
relative to placebo + BSC, on HRQoL in patients treated for lower-risk MDS from baseline
through week 25 in the MEDALIST trial.

2. Methods
2.1. Study Design

In the double-blind, placebo-controlled, randomized, phase 3 MEDALIST trial
(NCT02631070), patients were randomized in a 2:1 ratio to receive luspatercept (1.0-1.75 mg/kg)
or placebo subcutaneously every 3 weeks for 24 weeks, plus BSC including RBC transfu-
sions given at the investigator’s discretion [18]. The primary endpoint of the MEDALIST
trial was transfusion independence for >8 weeks during weeks 1-24 and the key sec-
ondary endpoint was transfusion independence for >12 weeks assessed during weeks
1-24 and weeks 1-48, as reported previously [18]. Effects of luspatercept versus placebo on
patient-reported outcomes (PRO) in HRQoL were evaluated as secondary and exploratory
endpoints in the MEDALIST trial (Figure 1A).

HRQoL data were collected prior to the administration of study drugs at each sched-
uled visit, independent of RBC transfusion events, using electronic tablets as the primary
method and paper-and-pencil as a supplemental method. Specifically, HRQoL was assessed
at screening, cycle 1 day 1 (C1D1, baseline), and every other 3-week cycle (Figure 1B) during
the primary treatment phase to week 25 (which marked the completion of 24 calendar
weeks after the date of the first dose, regardless of dose delay).

2.2. Patient Selection

Patients with a Revised International Prognostic Scoring System (IPSS-R) score of
very low-risk, low-risk, or intermediate-risk MDS with ring sideroblasts who had been
receiving regular RBC transfusions were included, as described previously [18]. Eligible
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(A)

patients were >18 years of age; had a documented diagnosis of MDS; and were refractory
to, intolerant to, or ineligible (serum erythropoietin > 200 U/L) for ESA treatment.

Luspatercept + BSC Placebo + BSC
(n = 149) (n=76)

Secondary endpoints:

EORTC QLQ-C30

e Mean change from baseline in HRQoL

¢ Primary domains of interest: Global health status/QoL, Fatigue, Physical

functioning, Dyspnea, and Emotional functioning

!

Exploratory endpoints:

QOL-E

e Mean change from baseline in HRQoL

e Patient-reported impact of transfusion dependence and side-effects
EORTC QLQ-C30

¢ All other domains not specified as primary

(B)
|| screening| c1or | o1 | cap1 | caot | st | coot | cmor | oot | coot

Trial timepoint

HRQoL assessed®

Start Week 1 Week 4 Week 7 Week 10 Week 13 Week 16 Week 19 Week 22 Week 25

v v v v v v

Figure 1. (A) Endpoints and (B) assessment schedule for patient-reported HRQoL outcomes in the
MEDALIST trial. @ Baseline visit. P HRQoL assessed with EORTC QLQ-C30 and QOL-E instruments
on days indicated with checkmark (v'). BSC, best supportive care; C, cycle; D, day; EORTC QLQ-C30,
European Organisation for Research and Treatment of Cancer’s Core Quality of Life Questionnaire;
HRQoL, health-related quality of life; MDS, myelodysplastic syndromes; QoL, quality of life; QOL-E,
Quality of Life Assessment in MDS questionnaire.

Patients were included if they received an average of >2 units/8 weeks of packed RBC
transfusions during the 16 weeks before randomization. Patients with hemoglobin (Hb)
levels <10 g/dL at the time of or within 7 days prior to administration of an RBC transfu-
sion were included; RBC transfusions administered when Hb levels were >10 g/dL and/or
RBC transfusions administered for elective surgery did not qualify as a required transfusion
to meet eligibility criteria. Patients were excluded if they had a consecutive 56-day period
(>8 weeks) that was RBC transfusion-free during the 16 weeks before randomization.

The intent-to-treat (ITT) population included all subjects who were randomized in the
study, whereas the HRQoL-evaluable population included all subjects in the ITT population
who completed the HRQoL assessments at the baseline visit (or at the screening visit if
assessment at the C1D1 visit was not completed, captured, or available) and had at least
one post-baseline assessment visit.

2.3. HRQoL Assessments

HRQoL was assessed using the European Organisation for Research and Treatment of
Cancer’s Core Quality of Life Questionnaire (EORTC QLQ-C30) version 3.0 [20] and the
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Quality of Life assessment in MDS questionnaire (QOL-E) version 3.0 [21]. Primary domains
of interest on the EORTC QLQ-C30 were global health status/QoL, physical functioning,
emotional functioning, fatigue, and dyspnea, as these were considered the most clinically
relevant to patients with MDS (Figure 1A). All other domains on the EORTC QLQ-C30
were assessed as exploratory domains of interest: role functioning, cognitive functioning,
social functioning, nausea/vomiting, pain, insomnia, appetite loss, constipation, diarrhea,
and financial difficulties. Scores ranged from 0 to 100. In the global health status/QoL and
functioning domains, higher scores represent better QoL, whereas in all other domains,
higher scores represent worse QoL.

The QOL-E questionnaire, an MDS-specific assessment, was of exploratory interest.
QOL-E domains of physical well-being, functional well-being, social and family life, sexual
well-being, fatigue, and MDS-specific disturbances were included in the exploratory analy-
ses; specific patient-reported impact of transfusion dependence and treatment side effects
were reported using the MDS-specific disturbances domain. QOL-E summary scales in-
cluded the treatment outcome index (TOI), which was the summary of physical well-being,
functional well-being, and MDS-specific disturbances domain scores; “General”, which
was the summary of all domain scores except for MDS-specific disturbances; and “All”,
which was the summary of all domain scores. Scores ranged from 0 to 100. Higher scores
represent better QoL across all domains and summary scales.

2.4. Statistical Analyses

The data-cutoff date was 1 July 2019. Descriptive statistics of the baseline HRQoL
domain scores of each PRO measure and key demographic and clinical characteristics
were summarized by treatment group and overall for the HRQoL-evaluable populations.
Continuous variables were summarized using means and standard deviations, while
categorical variables were summarized using percentages.

Least-squares (LS) mean difference in change in domain scores from baseline to
week 25 (clinical assessment visit) between luspatercept and placebo was determined
using mixed-effects repeated-measures analysis. A minimal clinically important difference
(MCID) within each treatment arm was defined as a >10-point change in score from baseline
for all EORTC QLQ-C30 domains [22] and >0.5 standard deviations of the baseline domain
score for all QOL-E domains and summary scales [23,24]. Differences in scores between
luspatercept and placebo arms were considered clinically meaningful if the difference in the
change from baseline between treatment arms exceeded the MCID threshold. All analyses
were performed using SAS software (SAS Institute Inc., Cary, NC, USA), version 9.4 or
above. The study was not powered to detect treatment differences in HRQoL endpoints.

3. Results
3.1. Patients

The ITT population consisted of a total of 229 patients who were randomized: 153 patients
to luspatercept + BSC and 76 to placebo + BSC. The HRQoL-evaluable population, consist-
ing of patients with baseline and at least one post-baseline EORTC QLQ-C30 assessment,
was 149 patients in the luspatercept + BSC arm and 76 patients in the placebo + BSC arm.
Baseline demographics and clinical characteristics of the HRQoL-evaluable population are
shown in Table 1. For these 225 patients, the mean age was 70.6 years, 63.6% of patients
were male, and 69.3% were white. Most patients (82.7%) had IPSS-R very low-risk or
low-risk MDS and 16.9% had intermediate-risk MDS.

3.2. EORTC QLQ-C30 Assessment

EORTC QLQ-C30 questionnaire compliance rates among ITT patients remaining
on treatment were similar between luspatercept + BSC (83.6-98.0%) and placebo + BSC
(79.4-100.0%) treatment groups from baseline through week 25. Baseline scores were simi-
lar between luspatercept + BSC and placebo + BSC treatment groups; the overall baseline
scores for each domain are shown in Table 2. At baseline, patients in the MEDALIST trial
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had a clinically meaningful worse HRQoL compared with the general population [25] in
5 of 15 EORTC QLQ-C30 domains: physical functioning, role functioning, social function-
ing, fatigue, and dyspnea (Table 2). MEDALIST patients were similar at baseline in HRQoL
to patients with recurrent or metastatic cancer [26]; most EORTC QLQ-C30 domain scores
for MEDALIST patients were within 10 points of the corresponding domain scores for
patients with recurrent or metastatic cancer.

Table 1. Patient demographics and clinical characteristics at baseline of HRQoL-evaluable population.

- Luspatercept + BSC Placebo + BSC Total
Characteristic (n =149) (1 =76) (N =225)
Age, years, mean (SD) 70.5 (8.7) 70.7 (10.9) 70.6 (9.4)

Age group, years, 1 (%)
<64 28 (18.8) 16 (21.1) 44 (19.6)
65-74 70 (47.0) 29 (38.2) 99 (44.0)
>75 51 (34.2) 31 (40.8) 82 (36.4)
Sex, n (%)
Male 93 (62.4) 50 (65.8) 143 (63.6)
Race, n (%)

White 105 (70.5) 51 (67.1) 156 (69.3)

Black 1(0.7) 0(0.0) 1(0.4)
Not collected 42 (28.2) 24 (31.6) 66 (29.3)

Other 1(0.7) 1(1.3) 2(0.9)

IPSS-R risk, 1 (%)

Very low or low 123 (82.6) 63 (82.9) 186 (82.7)
Intermediate 25 (16.8) 13 (17.1) 38 (16.9)

Missing 1(0.7) 0(0.0) 1(0.4)

Prior ESA use, 11 (%)
Yes 144 (96.6) 70 (92.1) 214 (95.1)
Transfusion burden, 1 (%)

<4 RBCT units/8 weeks 44 (29.5) 20 (26.3) 64 (28.4)
4-5 RBCT units/8 weeks 40 (26.8) 23 (30.3) 63 (28.0)
>6 RBCT units/8 weeks 65 (43.6) 33 (43.4) 98 (43.6)

ESA, erythropoiesis-stimulating agent; IPSS-R, Revised International Prognostic Scoring System; RBCT, red blood
cell transfusion; SD, standard deviation.

Table 2. EORTC QLQ-C30 scores in the MEDALIST trial at baseline, in the general population, and
in patients with recurrent or metastatic cancer.

Baseline Score in Mean Score in General Mean Score in Patients with

EORTC QLQ-C30 Domain 2 MEDALIST » Mean (SD) Population ¢ Recurrent/Metastatic Cancer 4
(N =225) (N =11,343) (N =4812)

Global health status/QoL 58.3 (20.1) 67.1 56.3
Physical functioning 66.3 (21.1) 825 75.8
Role functioning 65.1 (29.5) 83.8 60.7
Cognitive functioning 82.1(20.3) 87.2 80.5
Emotional functioning 76.9 (19.9) 81.6 68.7
Social functioning 74.3 (27.8) 89.1 70.5
Fatigue 42.9 (24.6) 249 418
Nausea/vomiting 5.0 (12.2) 2.5 13.1
Pain 18.9 (24.6) 23.2 33.7
Dyspnea 35.7 (29.5) 17.0 23.4
Insomnia 27.5 (30.8) 24.0 33.6
Appetite loss 14.4 (23.9) 6.8 28.2
Constipation 17.6 (27.0) 10.7 23.2
Diarrhea 8.9 (18.4) 6.2 10.7
Financial difficulties 11.0 (22.9) 7.6 16.2

2 Higher scores represent better QoL in global health status/QoL and functioning domains; higher scores in all
other domains represent worse QoL. ? For domain scores in bold, QoL was worse in MEDALIST patients compared
with the general population; a difference of >10 points was considered a clinically meaningful difference. ¢ From
Nolte et al. [25]. The mean was re-weighted based on the age and gender distributions of the MEDALIST patients.
d From Scott et al. [26]. EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer’s Core
Quality of Life Questionnaire; QoL, quality of life; SD, standard deviation.
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The primary EORTC QLQ-C30 domains of interest of global health status/QoL, physi-
cal functioning, emotional functioning, fatigue, and dyspnea are shown in Figure 2. All
other domains are shown in Supplementary Figure S1. For each domain, through week 25,
there was no clinically meaningful difference in mean change from baseline between and
within the luspatercept + BSC and placebo + BSC groups in all EORTC QLQ-C30 domains.
Longitudinal mixed-model analyses showed that the LS mean difference in change in all
EORTC QLQ-C30 domain scores from baseline to week 25 between luspatercept + BSC and
placebo + BSC was within the MCID (Table 3).

3.3. QOL-E Assessment

QOL-E questionnaire compliance rates among ITT patients remaining on treatment
were similar between luspatercept + BSC (82.8-98.7%) and placebo + BSC (77.9-100.0%)
treatment groups from baseline through week 25. Baseline scores were similar between
luspatercept + BSC and placebo + BSC treatment groups; the overall baseline scores for each
domain and summary scales are shown in Table 4. Through week 25, there was no clinically
meaningful difference in mean change from baseline between and within the luspatercept
+ BSC and placebo + BSC groups in all QOL-E domains. The General summary scale and
MDS-specific disturbances domain are shown in Figure 3; all other domains and summary
scales are shown in Supplementary Figure S2. Longitudinal mixed-model analyses showed
that the LS mean difference in change in all QOL-E domain scores from baseline to week 25
between luspatercept + BSC and placebo + BSC was within the MCID (Table 5).

Table 3. LS mean difference in change in EORTC QLQ-C30 domain scores from baseline to week 25
between luspatercept + BSC and placebo + BSC 2.

EORTC QLQ-C30 Domain LS Mean (SE) Difference  at Week 25
Global health status/QoL —3.76 (2.88)
Physical functioning —7.13 (2.50)
Role functioning —5.12 (4.15)
Cognitive functioning 1.62 (2.78)
Emotional functioning —0.51 (2.89)
Social functioning —3.12 (3.89)
Fatigue 6.76 (3.24)
Nausea/vomiting —0.67 (1.96)
Pain —1.07 (3.42)
Dyspnea 5.55 (3.87)
Insomnia —1.04 (3.78)
Appetite loss 0.32(3.73)
Constipation 3.80 (3.22)
Diarrhea —0.86 (2.62)
Financial difficulties 0.58 (2.48)

2 Data from longitudinal mixed model analyses. P Differences in scores between luspatercept and placebo arms
were considered clinically meaningful if the difference in the change from baseline between treatment arms exceeded
the MCID threshold. MCID was defined as a >10-point difference. For global health status/QoL and functioning
domains, a positive LS mean difference indicates higher QoL /functioning in the luspatercept group than placebo,
whereas for all other domains, a positive LS mean difference indicates higher symptoms in the placebo group. BSC,
best supportive care; EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer’s Core Quality
of Life Questionnaire; LS, least squares; MCID, minimal clinically important difference; SE, standard error.
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Excellent 30 4 Excellent 30
204 20 4
g jrmy
7] 2
?‘.’/ 10 E; 10
S <3 1
3 o . 3 @ 04 S L e
g 3 . 3 4 L —————
c c
2 -10 2 -10
o o
c c
3 20 3 20
= =
=30 =30
Very poor C3D1 C5D1 C7D1 Week 25 Very poor C3D1 CsD1 C7D1 Week 25
Visit Visit
Number at risk Number at risk
Luspatercept + BSC 133 129 108 110 Luspatercept + BSC 133 128 110 110
Placebo + BSC 69 65 59 53 Placebo + BSC 70 67 60 54
Mean change from baseline Mean change from baseline
Luspatercept + BSC —4.07 -2.39 -2.08 -1.82 Luspatercept + BSC -1.71 -5.17 -2.29 -2.30
Placebo + BSC 0.12 2.18 -0.56 0.16 Placebo + BSC -0.10 1.29 -0.67 4.81
Median change from baseline Median change from baseline
Luspatercept + BSC 0.00 0.00 0.00 0.00 Luspatercept + BSC 0.00 -6.67 0.00 0.00
Placebo + BSC 0.00 0.00 0.00 0.00 Placebo + BSC 0.00 0.00 0.00 3.33
(C) Emotional functioning (D) Fatigue
Excellent 30 4 Very poor 30 -
204 20 4
oy w
7] 2
s 10 o 10
8 8
@ 0 4 3 - a 04
-3 — - pa —t g —  —
c c
2 -10 g -10
o o
c c
3 201 3 20 1
= =
_30 L T T T T _30 1 T T T T
Very poor C3D1 C5D1 c7D1 Week 25 Excellent C3D1 Cs5D1 C7D1 Week 25
Visit Visit
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Luspatercept + BSC 134 129 109 110 Luspatercept + BSC 132 128 109 109
Placebo + BSC 69 65 59 53 Placebo + BSC 70 67 60 54
Mean change from baseline Mean change from baseline
Luspatercept + BSC -3.19 -0.80 -0.92 -2.07 Luspatercept + BSC 5.39 5.56 229 4.08
Placebo + BSC 0.12 0.13 -0.99 -2.36 Placebo + BSC -1.75 -2.40 0.56 -5.56
Median change from baseline Median change from baseline
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Mean change from baseline
Luspatercept + BSC 5.13 5.87 0.62 3.46
Placebo + BSC -0.97 -4.04 -5.56 -4.32
Median change from baseline
Luspatercept + BSC 0.00 0.00 0.00 0.00
Placebo + BSC 0.00 0.00 0.00 0.00

Figure 2. Observed mean change from baseline in patient-reported (A) global health status/QoL,
(B) physical functioning, (C) emotional functioning, (D) fatigue, and (E) dyspnea scores through week
25 on the EORTC QLQ-C30. Dashed lines indicate threshold for a clinically meaningful difference.
In (A—C), higher scores represent better QoL; in (D,E), higher scores represent worse QoL. BSC,
best supportive care; C, cycle; D, day; EORTC QLQ-C30, European Organisation for Research and
Treatment of Cancer’s Core Quality of Life Questionnaire; QoL, quality of life; SE, standard error.
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Table 4. Baseline QOL-E scores.

Baseline Score in MEDALIST

QOL-E Domain 2 Mean (SD)
(N =225)
Physical well-being 52.9 (21.5)
Functional well-being 53.7 (32.4)
Social and family life 48.4 (37.6)
Sexual well-being 62.4 (36.3)
Fatigue 75.0 (14.1)
MDS-specific disturbances 57.0 (23.7)
Treatment outcome index P 54.7 (20.7)
General © 58.7 (21.1)
Ald 58.1 (21.1)

2 Higher scores represent better QoL across all domains and summary scales. ® Summary of physical well-being,
functional well-being, and MDS-specific disturbances domain scores. © Summary of all domain scores except for
MDS-specific disturbances. ¢ Summary of all domain scores. MDS, myelodysplastic syndromes; QOL-E, Quality
of Life Assessment in MDS questionnaire; QoL, quality of life; SD, standard deviation.
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Figure 3. Observed mean change from baseline in patient-reported (A) General (summary of all
domain scores except for MDS-specific disturbances) and (B) MDS-specific disturbances scores
through week 25 on the QOL-E. Dashed lines indicate threshold for a clinically meaningful difference.
BSC, best supportive care; C, cycle; D, day; MDS, myelodysplastic syndromes; QOL-E, Quality of
Life Assessment in MDS questionnaire; SE, standard error.

The impact of treatment-related side effects on patients was comparable between
luspatercept + BSC and placebo + BSC at week 25; 53.8% and 60.4% of patients receiving
luspatercept and placebo, respectively, reported that side effects of the treatment did
not disturb their daily life at all (Table 6). At week 25, a similar proportion of patients
in the luspatercept + BSC (17.8%) and placebo + BSC (20.8%) group reported not being
impacted by shortness of breath in the last week. The single item on the QOL-E that
showed substantial difference between treatment groups was that regarding transfusion
dependence; a greater proportion of patients in the luspatercept + BSC group relative
to placebo + BSC consistently reported improvements in daily life from the impact of
transfusion burden (Figure 4). Relative to baseline, the proportion of patients reporting a
lower impact of transfusion dependence (improvement) on their daily life was 39% versus
22% in the luspatercept + BSC group versus the placebo + BSC group, respectively, at
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week 25. In contrast, the proportion of patients reporting a higher impact of transfusion
dependence (worsening) on their daily life was 12% versus 22% in the luspatercept + BSC
versus placebo + BSC, respectively.

Table 5. LS mean difference in change in QOL-E domain scores from baseline to week 25 between
luspatercept + BSC and placebo + BSC 2.

LS Mean (SE) Difference ? at

QOL-E Domain Week 25 MCID
Physical well-being —5.28 (3.18) 10.74
Functional well-being —6.07 (4.63) 16.16
Social and family life —8.70 (4.50) 18.76
Sexual well-being 0.31 (4.49) 18.08
Fatigue —5.10 (2.03) 7.03
MDS-specific disturbances —2.03 (3.01) 11.86
Treatment outcome index € —4.71 (2.80) 10.33
General 4 —6.30 (2.50) 10.51
All € —5.10 (2.70) 10.55

2 Data from longitudinal mixed-model analyses. P Differences in scores between luspatercept and placebo arms
were considered clinically meaningful if the difference in the change from baseline between treatment arms
exceeded the MCID threshold. MCID was defined as >0.5 standard deviations of the baseline score. © Summary
of physical well-being, functional well-being, and MDS-specific disturbances domain scores. ¢ Summary of all
domain scores except for MDS-specific disturbances. © Summary of all domain scores. BSC, best supportive care;
LS, least squares; MCID, minimal clinically important difference; MDS, myelodysplastic syndromes; QOL-E,
Quality of Life Assessment in MDS questionnaire; SE, standard error.

Table 6. Item response on the QOL-E MDS-specific disturbances domain.

MDS-Specific Disturbances

Baseline, n/N (%) Week 25, n/N (%)
Luspatercept + BSC Placebo + BSC Luspatercept + BSC Placebo + BSC

Patients responding “Not at all”

Being dependent on transfusions 22/147 19/74 48/108 11/52
disturbs your daily life (15.0) (25.7) (44.4) (21.2)
Not being able to do housework 57/147 32/75 49/109 26/53
disturbs your daily life (38.8) (42.7) (45.0) (49.1)
Nobemgabe et sy 27 i/ 205
your daily life (36.7) (33.3) (36.7) (37.7)
Goctors anct/ o marses diotuabs 56/145 30/74 43/108 16/53
your daily life (38.6) (40.5) (39.8) (30.2)
Stress and worry because of the 41/149 19/75 33/108 18/53
illness disturb your daily life (27.5) (25.3) (30.6) (34.0)
Side-effects of the treatment 91/143 48/74 57/106 32/53
disturb your daily life (63.6) (64.9) (53.8) (60.4)
Patients responding “Never”
During the last week did shortness 36/147 12/76 19/107 11/53
of breath disturb you? (24.5) (15.8) (17.8) (20.8)
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Figure 4. Patient-reported impact of transfusion burden by QOL-E from treatment initiation through
week 25. Question from the QOL-E instrument: What effect of the disease disturbs your daily life?
Being dependent on transfusions; response options: “No, not at all”, “A little bit”, or “Yes, extremely”.
Responses at each timepoint were compared with responses at baseline to assess if patients had
improved, remained stable, or experienced worsening. BSC, best supportive care; C3D1, cycle 3 day
1 (and similarly for C5D1 and C7D1); MDS, myelodysplastic syndromes; QOL-E, Quality of Life
Assessment in MDS questionnaire.

4. Discussion

Luspatercept is a novel treatment option for patients with lower-risk MDS who have
ring sideroblasts and require regular RBC transfusions [27]. It was previously reported that
luspatercept + BSC significantly reduced RBC transfusion burden through week 25 in the
MEDALIST trial [18]. In the present analysis, we found that this observed reduction in
RBC transfusion burden with luspatercept occurred while maintaining HRQoL within a
threshold that did not reflect a clinically meaningful change in patients through week 25 in
the MEDALIST trial, based on EORTC QLQ-C30 and QOL-E assessments. Since baseline
HRQoL of patients in the MEDALIST trial was similar to that observed in patients with
recurrent or metastatic cancer (Table 2), it could be inferred that patients’ HRQoL remained
comparable to that of other cancer patients through week 25. In other words, HRQoL
did not worsen as luspatercept reduced RBC transfusions in patients, which has positive
implications for patients’ HRQoL in the short and long term.

These findings have implications for patients with MDS who are transfusion-dependent
and refractory to, intolerant to, or ineligible for treatment with ESAs. Long-term depen-
dence on RBC transfusions may have detrimental clinical consequences, including iron
overload and its associated complications of cardiac and hepatic organ failure [14-16],
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whereas cessation or reduction of RBC transfusions, when clinically indicated, may in-
crease anemia-related symptoms and negatively impact HRQoL. Common anemia-related
symptoms include fatigue, headache, chest pain, dizziness, and shortness of breath, which
may lead to impaired mental alertness, physical weakness, loss of energy, and poor concen-
tration [4,5,28-30]. These symptoms can have a profoundly negative impact on patients’
overall functioning and well-being [4,7,17].

In the present analysis, comparing luspatercept + BSC and placebo + BSC arms, no
clinically meaningful differences in HRQoL through week 25 were observed within groups
and between groups across all primary and exploratory domains of the EORTC QLQ-
C30 and QOL-E assessments. This shows that in reducing RBC transfusions while on
luspatercept, patients did not experience negative impacts on their HRQoL, contrary to
what might be presumed, since transfusions provide transient relief from anemia-related
symptoms. Furthermore, luspatercept significantly reduced patient-reported disturbances
from RBC transfusions on daily life relative to placebo, likely owing to the reduced number
of transfusions required in luspatercept-treated patients.

Although the analysis was not powered to detect statistically significant differences,
the maintenance of HRQoL observed in the MEDALIST trial from the present analysis is
consistent with historical clinical trials which evaluated changes in HRQoL in patients with
lower-risk MDS [27,31-41]. Similar to these previous studies, our analysis showed that
treatment with luspatercept did not worsen patients” HRQoL.

There are some limitations in this analysis that should be noted. First, the majority
of concepts covered by the EORTC QLQ-C30 (cancer-specific) and QOL-E (MDS-specific)
instruments were not specific to the luspatercept treatment effect, particularly concepts
directly capturing benefits from RBC transfusion reduction. Future research is needed in
the development of specific HRQoL instruments in order to thoroughly understand the
benefits of new treatments on transfusion burden in patients with MDS. Second, HRQoL
endpoint data collection was set on a fixed schedule, independent of RBC transfusion
events. RBC transfusions provide temporary relief and improvement in anemia-related
symptoms that could positively impact HRQoL in the days following transfusion. However,
these beneficial effects of RBC transfusions on HRQoL would likely have impacted the
results of the placebo group, as these patients received more RBC transfusions, and the time
between PRO administration and the preceding RBC transfusion was shorter. This could
have further limited detection of HRQoL improvements when comparing the luspatercept
and placebo arms. Third, patient Hb levels in the MEDALIST trial were maintained at a
range where HRQoL changes may be insensitive to detection. It has been shown [42] that
the incremental gain in HRQoL is largest when Hb levels are 10-12 g/dL, while HRQoL
improvements appear minimal when Hb is below 10 g/dL. The average Hb level at baseline
in the MEDALIST trial was 7.6 g/dL and the study design required a dose delay for patients
whose Hb concentrations were >11.5 g/dL and who had a change in Hb level of >2 g/dL
from the previous treatment cycle. However, despite these limitations, the results from our
analysis suggest that, for patients with lower-risk MDS who have ring sideroblasts and are
refractory to, intolerant to, or ineligible for ESAs, luspatercept may offer a treatment option
that reduces transfusion burden while providing stability in HRQoL.

5. Conclusions

Luspatercept + BSC reduced RBC transfusion burden [18] and transfusion impact on
the daily life of patients with MDS, while maintaining other aspects of HRQoL within a
threshold that did not reflect a clinically meaningful change from baseline through week 25
in the MEDALIST trial.
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