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Treatment options are limited for patients with anemia associated with
lower-risk myelodysplastic syndromes (LR-MDS). The recent approval
of luspatercept for the treatment of anemia associated with very low- to
intermediate-risk MDS with ring sideroblasts (RS) or with myelodysplas-
tic/myeloproliferative neoplasm with RS and thrombocytosis has pro-
vided adult patients and practitioners with a much-needed new thera-
peutic option. Luspatercept is a first-in-class erythroid maturation agent
that exerts its effects on later stages of erythropoiesis. In the phase Il
MEDALIST trial of patients with LR-MDS with RS, luspatercept (start-
ing dose 1 mg/kg) demonstrated substantial clinical benefit (38% of pa-
tients treated with luspatercept vs. 13% of those treated with placebo
[p < .001] achieved transfusion independence for > 8 weeks during the
first 24 weeks of treatment) and a favorable safety profile. The most
common adverse events (AEs), including fatigue, asthenia, dizziness,
and diarrhea, were more frequent during the first 4 treatment cycles and
subsequently declined. This review provides a comprehensive overview
of luspatercept treatment administration, including the mechanism of
action, efficacy and safety data, management of dosing, and AEs asso-
ciated with luspatercept treatment of patients with LR-MDS.

yelodysplastic  syn- Approximately two thirds of patients

dromes (MDS) are a
group of malignant
stem cell disorders
characterized by clonal hematopoie-
sis, cytopenias (anemia, neutropenia,
and/or thrombocytopenia), and pro-
gression to acute myeloid leukemia
in approximately 20% of cases (Fa-
lantes et al., 2018; Pereira et al., 2011).
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are initially diagnosed with lower-
risk myelodysplastic syndromes (LR-
MDS) per the Revised International
Prognostic Scoring System (IPSS-R),
which includes Very low-, Low-, and
Intermediate-risk disease (Carraway
& Saygin, 2020; Steensma, 2018).
Almost 90% of patients with
LR-MDS present with anemia,
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which has limited treatment options (Carraway
& Saygin, 2020). Erythropoiesis-stimulating
agents (ESAs) are the typical first-line therapy;
however, primary resistance and loss of response
to ESAs are common (Germing et al., 2019; Park
et al., 2017). Fenaux and colleagues (2018) re-
ported that 31.8% of patients with LR-MDS who
responded to ESAs had erythropoietin (EPO)
levels < 200 mU/mL (Fenaux et al., 2018), sup-
porting a previous predictive model using EPO
levels < 500 mU/mL (Hellstrom-Lindberg et al.,
2003). Anemia is also managed with red blood
cell transfusions (RBCTs), which are associated
with significant risks, including iron overload
and blood-borne disease transmission. The lim-
ited treatments for anemia combined with time-
consuming transfusion visits significantly impact
patients’ quality of life (QoL; Gattermann, 2017;
Oliva et al,, 2012).

In 2020, luspatercept (Reblozyl) was approved
by the US Food and Drug Administration for the
treatment of anemia in adults with IPSS-R Very
low- to Intermediate-risk MDS with ring sidero-
blasts (RS), and patients with MDS/myeloprolifera-
tive neoplasms with RS and thrombocytosis who
have failed ESA therapy and require > 2 RBC units/
8 weeks (FDA, 2020). The European Medicines
Agency issued parallel approval for the treatment of
transfusion-dependent anemia due to IPSS-R Very
low- to Intermediate-risk MDS with RS in adult pa-
tients who had an inadequate response to or are in-
eligible for EPO-based therapy (EMA, 2020). Lus-
patercept is not a substitute for RBCTs in patients
who require immediate amelioration of anemia.

Luspatercept, a first-in-class erythroid maturation
agent, is a recombinant fusion protein consisting of
a modified extracellular domain of activin recep-
tor IIB (ActRIIB) fused to the Fc domain of human
IgGl. Luspatercept prevents binding of select en-
dogenous transforming growth factor beta super-
family ligands to ActRIIB, thus reducing Smad2/3
signaling and improving erythroid precursor mat-
uration (Attie et al., 2014; Bristol Myers Squibb,
2021). Luspatercept, therefore, improves erythro-
poiesis by promoting erythroid maturation through
late-stage erythroid precursor differentiation (Cel-
gene Corporation, 2021; Suragani et al., 2014).
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The double-blind, placebo-controlled phase III
MEDALIST trial (NCT02631070) recruited 229
patients with IPSS-R Very low-, Low-, or Inter-
mediate-risk MDS-RS (= 15% RS or > 5% if pa-
tients were SF3BI-mutation positive with < 5%
bone marrow blasts) who were receiving regular
RBCTs (= 2 units/8 weeks during the 16 weeks
pre-randomization) and were refractory to or
unlikely to respond to ESAs (endogenous EPO
> 200 U/L). Patients were randomly assigned to
receive luspatercept (n = 153) or placebo (n = 76).
The primary endpoint was RBC transfusion inde-
pendence (RBC-TI) > 8 weeks during weeks 1 to
24; the key secondary endpoint was RBC-TT > 12
weeks during weeks 1 to 24 and 1 to 48 (Fenaux et
al., 2020). Nearly all (95%) patients had previously
received ESAs and 57% of patients had baseline
RBCT burden < 6 units/8 weeks.

The trial met the primary endpoint (38% lus-
patercept vs. 13% placebo; p < .001), and signifi-
cantly more patients treated with luspatercept
vs. placebo achieved RBC-TI > 12 weeks during
weeks 1 to 24 and weeks 1 to 48 (28% vs. 8% and
33% vs. 12%, respectively; both p <.001). Further-
more, 40% of patients with baseline serum EPO
levels of 200 to 500 U/L who received luspater-
cept experienced a decrease in RBCTs (Fenaux et
al., 2020) in contrast to previously observed de-
creasing responses to ESAs in patients with EPO
> 500 IU/L (Park et al., 2020).

Fatigue, asthenia, diarrhea, nausea, dizziness, and
back pain were more common with luspatercept
vs. placebo in the MEDALIST trial. Fatigue was
the most common (27%, any grade) adverse event
(AE) reported by patients in the luspatercept arm;
5% of patients had grade 3 fatigue and one case led
to a dose reduction (Table 1). Asthenia occurred
in 20% of patients treated with luspatercept; 3%
had grade 3 asthenia and one case led to a dose re-
duction (Table 1). The most frequent incidences of
both AEs occurred during treatment cycles 1 to 4
and subsequently decreased (Fenaux et al., 2020).

Diarrhea (22%), nausea (20%), and dizziness
(20%) were most frequent during cycles 1 to 4. All
incidents of diarrhea and dizziness were grade 1 to
2, while one nausea case reached grade 3; no dose
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Common AEs With Luspatercept in the MEDALIST Trial

Luspatercept (n = 153)

AE, n (%)? Any grade
Fatigue 41(27)
Diarrhea 34 (22)
Asthenia 31(20)
NauseaP 31(20)
Dizziness 30 (20)
Back pain® 29 (19)

Placebo (n = 76)

Grade 3 Any grade Grade 3
7(5) 10 (13) 2(3)

0 7(9 0

4 (3) 9 (12) 6]

1 6 (8) 0

0 4 (5) 0]

3(2) 5 0]

Note. Information from Fenaux et al. (2020). AE = adverse event.

aAEs were not adjusted for treatment exposure.
bSerious AE occurred in 1 patient receiving luspatercept.
cSerious AE occurred in 3 patients receiving luspatercept.

adjustments were required. Back pain occurred
in 19% of patients receiving luspatercept; three
cases were grade 3 (Table 1) and one led to a dose
reduction. The occurrence of reported back pain
during cycles 1to 4 (9%) decreased slightly during
cycles 5 to 8 (6%) (Fenaux et al., 2020). Incidences
of grade 3 to 4 hypertension were similar between
the luspatercept and placebo arms (3%-4%).

Care should be taken to store and reconstitute lus-
patercept according to the package insert instruc-
tions (Bristol Myers Squibb, 2021). Luspatercept
is administered via subcutaneous injection into
the upper arm, thigh and/or abdomen at a start-
ing dose of 1 mg/kg every 3 weeks and a maximum
volume of 1.2 mL/injection site.

Dose adjustments based on insufficient re-
sponse and continued transfusion dependence
are detailed (Table 2). Dose adjustments should
not occur more frequently than every 6 weeks
and should not exceed 1.75 mg/kg. Modifications
should be made according to pretreatment hemo-
globin levels, with treatment interruption if levels
are > 11.5 g/dL or hemoglobin increases > 2 g/dL
within 3 weeks without RBCTs (Table 2). If a pa-
tient misses a dose or delays a visit, luspatercept
should be administered as soon as possible at the
same dose as previously received; the next dose
should be scheduled with at least 3 weeks in be-
tween doses (Bristol Myers Squibb, 2021).

Luspatercept treatment should be paused
if a grade 3 to 4 AE occurs and restarted at the
next lower dose level when the AE resolves to

J Adv Pract Oncol

< grade 1. Treatment should be discontinued if
a grade 3 to 4 hypersensitivity reaction occurs
(Table 2; Bristol Myers Squibb, 2021).

Patients who respond to luspatercept are likely
to require fewer clinic visits as RBCT burden
decreases. However, hemoglobin levels should
be checked prior to each luspatercept admin-
istration; if an RBCT occurs before dosing, the
pre-transfusion hemoglobin level should be
used for dose evaluation. Patients treated with
luspatercept should undergo routine monitor-
ing for complications, particularly during the
first 4 therapy cycles. To reduce treatment dis-
continuations, conversations with patients are
crucial before treatment begins to set the expec-
tation of transient decreases in QoL in favor of
long-term benefits.

Although the exact cause of luspatercept-
associated fatigue is unknown, fatigue commonly
occurs with treatment, and the impact and du-
ration will vary and may be short-lived. Fatigue
should be assigned a severity score (0 to 10) based
on evaluation (Butt et al.,, 2008; NCCN, 2022a).
The patient’s focused history should be reviewed
to determine underlying contributing factors,
such as pain, emotional distress, anemia, sleep dis-
turbances, and drug interactions (NCCN, 2022a).
Fatigue may be managed by addressing underlying
factors and educating patients and family/care-
givers on fatigue patterns and helpful behavioral
changes. Importantly, the practitioner should con-
vey that treatment-related fatigue is not necessar-
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Luspatercept Dosing Recommendations for Treatment of Anemia in Patients With LR-MDS

With RS
Luspatercept dose increase recommendations?
Starting dose

No RBC-TI after > 2 consecutive doses
(6 weeks) at the 1 mg/kg starting dose

No RBC-TI after > 2 consecutive doses
(6 weeks) at 1.33 mg/kg

No reduction in RBCT burden after > 3 consecutive doses
(9 weeks) at 1.75 mg/kg

1 mg/kg every 3 weeks

Dose increase to 1.33 mg/kg every 3 weeks

Dose increase to 1.75 mg/kg every 3 weeks

Discontinue treatment

Dose decrease recommendations for predose hemoglobin levels or rapid hemoglobin increase

Predose hemoglobin > 11.5 g/dL in the absence of RBCTs

Increase in hemoglobin > 2 g/dL within 3 weeks in the
absence of transfusions and current dose is:
1.75 mg/kg
1.33 mg/kg
1.00 mg/kg
0.80 mg/kg
0.60 mg/kg

Pause treatment until hemoglobin is <11 g/dL

Reduce dose to 1.33 mg/kg

Reduce dose to 1.00 mg/kg
Reduce dose to 0.80 mg/kg
Reduce dose to 0.60 mg/kg
Discontinue treatment

Note. Adapted from Bristol Myers Squibb (2021). LR-MDS = lower-risk myelodysplastic syndromes; RBC = red blood
cell; RBCT = RBC transfusion; RBC-TI = RBC transfusion independence; RS = ring sideroblasts.

2aDo not increase the dose if the patient experiences grade 3-4 hypersensitivity reactions (in which case discontinue
treatment) or other grade 3-4 adverse reactions (in which case interrupt treatment and restart treatment at the next
lower dose level per dose reductions above when the adverse reaction resolves to < grade 1; discontinue treatment if

the dose delay is > 12 consecutive weeks).

ily indicative of disease progression or that treat-
ment is not working (NCCN, 2022a).

For patients experiencing diarrhea, manage-
ment recommendations include hydration, elec-
trolyte replacement, and antidiarrheal medica-
tions such as diphenoxylate/atropine, loperamide,
or anticholinergic agents. Treatment for persistent
nausea and vomiting involves targeted titration of
dopamine-receptor antagonists, followed by con-
sideration of corticosteroids, 5-HT3 receptor an-
tagonists, antipsychotics, anticholinergic agents,
antihistamines, oral cannabinoids, or mirtazapine
(NCCN, 2022b). Dizziness should be managed
with improved hydration and behavioral changes
focused on careful movement and posture adjust-
ment (Cancer.Net, 2018).

For patients experiencing pain, a compre-
hensive assessment should be initiated to diag-
nose the etiology and pathophysiology of the pain
(NCCN, 2022c¢). The patient’s pain management
goals and expectations should be determined and
discussed with their family/caregivers. Treatment
must be individualized to clinical circumstances
and patient wishes, aiming to maximize function
and QoL. Pharmacologic analgesics, such as non-
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steroidal anti-inflammatory drugs (NSAIDs) or
acetaminophen, may be offered alongside psycho-
social support and education (NCCN, 2022¢). Pa-
tients treated with NSAIDs should be monitored
for stomach bleeding in association with throm-
bocytopenia and renal effects; both NSAIDs and
acetaminophen can mask fever in individuals with
severe neutropenia (FDA, 2016, Stephens, 2020).

In the MEDALIST trial, 38% of patients with LR-
MDS with RS in the luspatercept arm who had
been receiving regular RBCTs and whose dis-
ease was refractory to or unlikely to respond to
ESA achieved RBC-TI > 8 weeks during weeks 1
to 24, and 28% achieved RBC-TI > 12 weeks dur-
ing weeks 1to 24 (Fenaux et al., 2020). These data
suggest luspatercept treatment may improve pa-
tients’ QoL by reducing their transfusion burden,
number of hospital visits, and short-term and
long-term transfusion morbidity. Although lus-
patercept generally has a favorable safety profile,
early discussion and monitoring of AEs, especially
fatigue, should be undertaken, particularly during
the initial 4 treatment cycles.

Vol 14 = No 1= Jan/Feb 2023



TINSLEY-VANCE, DAVIS, and AJAYI

Disclosure

The authors received editorial and writing support
from Rachel Klukovich, PhD, from Excerpta Medi-
ca, funded by Bristol Myers Squibb, Princeton, NJ,
USA. The authors are fully responsible for all con-
tent and editorial decisions for this manuscript.

Dr. Tinsley-Vance has received support from
Gulf Coast Community Foundation Grant, National
Institute of Nursing Research-K23 Grant, and Mof-
fitt Cancer Center Foundation. She has served as a
consultant for AbbVie, Agios, Bristol Myers Squibb,
CTi, Incyte, Jazz, and Novartis; and on speakers
bureaus for Astellas, Bristol Myers Squibb, CTi, In-
cyte, and Jazz. Mr. Davis has served as a consultant
or on speakers bureaus for Bristol Myers Squibb,
GlaxoSmithKline, Incyte, Janssen, Karyopharm
Therapeutics, and Takeda. Dr. Ajayi has served as
a consultant for Bayer, Bristol Myers Squibb, and
Guidepoint; a speaker for Astellas; and received ad-
visory board funding from Integra Connect.

References

Attie, K. M., Allison, M. J., McClure, T., Boyd, I. E., Wilson,
D. M., Pearsall, A. E., & Sherman, M. L. (2014). A phase
1 study of ACE-536, a regulator of erythroid differentia-
tion, in healthy volunteers. American Journal of Hema-
tology, 89(7), 766-770. https://doi.org/10.1002 /ajh.23732

Bristol Myers Squibb. (2021). Reblozyl (luspatercept) pack-
age insert. https://packageinserts.bms.com/pi/pi_reblo-
zyl.pdf

Butt, Z., Wagner, L. L., Beaumont, J. L., Paice, J. A, Peterman,
A. H., Shevrin, D.,...Cella, D. (2008). Use of a single-item
screening tool to detect clinically significant fatigue, pain,
distress, and anorexia in ambulatory cancer practice.
Journal of Pain and Symptom Management, 35(1), 20-30.
https://doi.org/10.1016/j.jpainsymman.2007.02.040

Cancer.Net. (2018). Cancer.Net: dizziness or lightheadedness.
https://www.cancer.net/coping-with-cancer/physical-
emotional-and-social-effects-cancer/managing-physi-
cal-side-effects/dizziness-or-lightheadedness

Carraway, H. E., & Saygin, C. (2020). Therapy for lower-
risk MDS. Hematology. American Society of Hematol-
ogy Education Program, 2020(1), 426-433. https://doi.
org/10.1182/hematology.2020000127

Celgene Corporation. (2021). Reblozyl (luspatercept): Sum-
mary of product characteristics. https://www.ema.eu-
ropa.eu/en/documents/product-information/reblozyl-
epar-product-information_en.pdf

European Medicines Agency. (2020). Summary of opinion:
Reblozyl (luspatercept). https://www.ema.europa.eu/
en/documents/smop-initial/chmp-summary-positive-
opinion-reblozyl_en.pdf

Falantes, J. F., Marquez-Malaver, F. J., Calder6n-Cabrera, C.,
Pedrote, B., Martino, M. L., Gonzdlez, J.,.. Pérez-Simon,
J. A. (2018). Evaluation of parameters related to the
probability of leukemic progression in patients with

J Adv Pract Oncol

lower-risk myelodysplastic syndrome. Clinical Lympho-
ma, Myeloma & Leukemia, 18(7), 469-474.el. https://doi.
org/10.1016/j.clm1.2018.05.004

Fenaux, P, Santini, V., Spiriti, M., Giagounidis, A., Schlag,
R., Radinoff, A.,...Platzbecker, U. (2018). A phase 3 ran-
domized, placebo-controlled study assessing the ef-
ficacy and safety of epoetin-o in anemic patients with
low-risk MDS. Leukemia, 32(12), 2648-2658. https://doi.
org/10.1038/s41375-018-0118-9

Fenaux, P., Platzbecker, U., Mufti, G. J., Garcia-Manero, G.,
Buckstein, R., Santini, V.,...List, A. F. (2020). Luspater-
cept in patients with lower-risk myelodysplastic syn-
dromes. New England Journal of Medicine, 382(2), 140-
151. https://doi.org/10.1056/NEJMoal908892

Gattermann, N. (2017). Iron overload in myelodysplastic syn-
dromes (MDS). International Journal of Hematology,
107(1), 55-63. https://doi.org/10.1007/s12185-017-2367-1

Germing, U, Oliva, E. N., Hiwase, D., & Almeida, A. (2019).
Treatment of anemia in transfusion-dependent and non-
transfusion-dependent lower-risk MDS: Current and
emerging strategies. Hemasphere, 3(6), e314. https://doi.
org/10.1097/HS9.0000000000000314

Hellstrom-Lindberg, E., Gulbrandsen, N., Lindberg, G., Ahl-
gren, T., Dahl, I. M., Dybedal, I.,.. Wisloff, F. (2003). A val-
idated decision model for treating the anaemia of myelo-
dysplastic syndromes with erythropoietin + granulocyte
colony-stimulating factor: Significant effects on quality
of life. British Journal of Haematology, 120(6), 1037-1046.
https://doi.org/10.1046/3.1365-2141.2003.04153.x

National Comprehensive Cancer Network. (2022a). NCCN
Clinical Practice Guidelines in Oncology (NCCN Guide-
lines®): Cancer-Related Fatigue. V2.2022. https://www.
ncen.org/professionals/physician_gls/pdf/fatigue.pdf.
Referenced with permission from the NCCN Clinical
Practice Guidelines in Oncology (NCCN Guidelines®)
for Cancer-Related Fatigue V1.2022. © National Com-
prehensive Cancer Network, Inc. 2022. All rights re-
served. Accessed November 17, 2022. To view the most
recent and complete version of the guideline, go online
to NCCN.org. NCCN makes no warranties of any kind
whatsoever regarding their content, use or application
and disclaims any responsibility for their application or
use in any way.

National Comprehensive Cancer Network. (2022b). NCCN
Clinical Practice Guidelines in Oncology (NCCN Guide-
lines®): Palliative Care. V1.2022. https://www.nccn.org/
professionals/physician_gls/pdf/palliative.pdf. = Refer-
enced with permission from the NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®) for Pal-
liative Care V1.2022. © National Comprehensive Cancer
Network, Inc. 2022. All rights reserved. Accessed May 9,
2022. To view the most recent and complete version of
the guideline, go online to NCCN.org. NCCN makes no
warranties of any kind whatsoever regarding their con-
tent, use or application and disclaims any responsibility
for their application or use in any way.

National Comprehensive Cancer Network. (2022¢). NCCN
Clinical Practice Guidelines in Oncology (NCCN Guide-
lines®): Adult Cancer Pain. V2.2022. https://www.nccn.
org/professionals/physician_gls/pdf/pain.pdf. Refer-
enced with permission from the NCCN Clinical Prac-
tice Guidelines in Oncology (NCCN Guidelines®) for
Adult Cancer Pain V1.2022. © National Comprehensive

AdvancedPractitioner.com



LUSPATERCEPT FOR MDS

Cancer Network, Inc. 2022. All rights reserved. Ac-
cessed November 17, 2022. To view the most recent and
complete version of the guideline, go online to NCCN.
org. NCCN makes no warranties of any kind whatso-
ever regarding their content, use or application and
disclaims any responsibility for their application or use
in any way.

Oliva, E. N,, Finelli C., Santini, V., Poloni, A., Liso, V., Cilloni,
D.,...Aloe Spiriti, M. A. (2012). Quality of life and physi-
cians’ perception in myelodysplastic syndromes. Ameri-
can Journal of Blood Research, 2(2),136-147.

Park, S., Hamel, J. F.,, Toma, A., Kelaidi, C., Thépot, S., Diez
Campelo, M.,...Fenaux, P. (2017). Outcome of lower-risk
patients with myelodysplastic syndromes without 5q de-
letion after failure of erythropoiesis-stimulating agents.
Journal of Clinical Oncology, 35(14), 1591-1597. https://
doi.org/10.1200/JC0.2016.71.3271

Park, S., Kelaidi, C., Meunier, M., Casadevall, N., Gerds, A. T.,
& Platzbecker, U. (2020). The prognostic value of serum
erythropoietin in patients with lower-risk myelodys-
plastic syndromes: A review of the literature and expert
opinion. Annals of Hematology, 99(1), 7-19. https://doi.
org/10.1007/s00277-019-03799-4

Pereira, A., Nomdedeu M., Aguilar, J. L., Belkaid, M., Carrio,
A., Cobo, F.,..Nomdedeu, B. (2011). Transfusion intensi-
ty, not the cumulative red blood cell transfusion burden,

AdvancedPractitioner.com

determines the prognosis of patients with myelodysplas-
tic syndrome on chronic transfusion support. Ameri-
can Journal of Hematology, 86(3), 245-250. https://doi.
0rg/10.1002/ajh.21959

Steensma, D. P. (2018). Myelodysplastic syndromes current
treatment algorithm 2018. Blood Cancer Journal, 8(5), 47.
https://doi.org/10.1038/s41408-018-0085-4

Stephens, R. S. (2020). Neutropenic fever in the intensive care
unit. In Nates, J. & Price, K. (Eds.), Oncologic Critical Care
(pp. 1297-1311). Springer. https://doi.org/10.1007/978-3-
319-74588-6_118

Suragani, R. N., Cawley, S. M., Li, R., Wallner, S., Alexander,
M. J., Mulivor, A. W,,.. Kumar, R. (2014). Modified activin
receptor IIB ligand trap mitigates ineffective erythropoi-
esis and disease complications in murine 3-thalassemia.
Blood, 123(25), 3864-3872. https://doi.org/10.1182/
blood-2013-06-511238

US Food and Drug Administration. (2016). Ibuprofen drug
facts label. https://www.fda.gov/drugs/postmarket-
drug-safety-information-patients-and-providers/ibu-
profen-drug-facts-label

US Food and Drug Administration. (2020). FDA approves lus-
patercept-aamt for anemia in adults with MDS. https://
www.fda.gov/drugs/resources-information-approved-
drugs/fda-approves-luspatercept-aamt-anemia-adults-
mds

Vol 14 = No 1= Jan/Feb 2023



