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ABSTRACT 
Aim: To assess trea tmen t pa tt erns and out c omes in pa tien ts with non-del(5q) lower-risk 
my elodysplastic syndr omes. 
M etho ds: Pa tien t medical r ecor ds w er e r eview ed in the USA, Canada (CAN), UK and the EU. 
Results: Analysis included 119 pa tien ts in the USA/CAN (median age, 61.5 years) and 245 pa tien ts 
in the UK/EU (median age, 67.3 years). Most pa tien ts r eceiv ed erythr opoiesis-stimula ting agen ts 
(ESAs) as first-line (1L) therapy (USA/CAN: 89.0%; UK/EU: 90.2%). A substantial proportion of 1L 
erythropoiesis-stimula ting agen t-trea ted pa tien ts were transfusion dependent before 1L (USA/CAN: 
37.1%; UK/EU: 51.2%); a small percen tage of these pa tien ts achieved transfusion independence 
during 1L therapy (USA/CAN: 2.8%; UK/EU: 14.4%). 
Conclusion: These findings highlight an unmet need for more effective trea tmen ts among pa tien ts 
with non-del(5q) lower-risk myelodysplastic syndromes. 
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. I ntro duction 

y elodysplastic syndr omes (MDS) ar e a gr oup of clonal
emat opoietic st em c ell malig nancies charact eriz ed b y

neffective hematopoiesis, peripheral blood cytopenias
nd variable risk of pr ogr ession to acute myeloid

eukemia (AML) [ 1 ]. Most patients with MDS have
ower-risk MDS (LR-MDS), which comprises the Very
o w, Lo w and In termedia te risk ca tegories defined by
he Revised In terna tional Prognostic Scoring System
IPSS-R) [ 2 ]. These pa tien ts carry less risk of AML
r ogr ession compar ed with pa tien ts with higher-

isk MDS and are primarily affected by symptomatic
nemia, requiring them to receive frequent red blood
ell transfusions (RBCTs) [ 3 , 4 ]. Although RBCTs are an
ssen tial componen t of supportive care and symptom
anagement, transfusion dependence is associated
ith reduced survival and has a substantial impact on
uality of life [ 5–8 ]. Ther efor e, the primary goal of LR-MDS
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trea tmen t is to manage anemia and reduce transfusion
burden [ 3 ]. 

Approximately 85%–90% of patients with LR-MDS
ar e r eport ed t o have the non-del(5q) karyotype [ 9 , 10 ].
Erythropoiesis-stimula ting agen ts (ESAs) are an estab-
lished trea tmen t for the non-del(5q) LR-MDS associa ted
anemia in pa tien ts who ar e ESA-naiv e, alone or in com-
bination with g ranulocyt e c olony -stimula ting factor (G-
CSF) [ 3 ]. Chelation therapy is also common in this pa tien t
population for the treatment of iron overload due to
frequent RBCTs [ 11 ]. Trea tmen t options are relatively lim-
ited for pa tien ts with non-del(5q) LR-MDS who ar e unr e-
sponsive to ESAs. Curr ent tr eatments include erythroid
ma tura tion agen t luspa t erc ept, lenalidomide and oral
azacitidine [ 3 , 12 , 13 ]. Luspat erc ept was shown t o reduc e
the severity of anemia in pa tien ts with LR-MDS with ring
sider oblasts (RS) who w er e transfusion dependent (TD)
and refract ory, int olerant or ineligible to r eceiv e ESAs [ 13 ].
Furthermore, in the phase 3, randomized controlled
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OMM ANDS trial , luspater cept demonstrated clinically
eaningful and statistically significant impr ov ements

n RBC transfusion independence (TI) and hemat olog ic
mpr ov ement-erythr oid rates compared with ESAs, in
SA-naive pa tien ts with LR-MDS who r equir e RBCTs

ClinicalTrials.gov Identifier: NCT03682536) [ 14 , 15 ]. 
R eal-wor ld trea tmen t pa tt erns and clinical out c omes

n pa tien ts with non-del(5q) LR-MDS have not been well
ocumented. Understanding how patients are managed

n routine clinical practice is essential to identifying best
ractices and opportunities for further investigation. This
tudy investigated real-world trea tmen t pa tterns and
emat olog ic out c omes in pa tien ts with non-del(5q) LR-
DS across North America and Europe. 

. M etho ds 

.1. Study design 

his r etr ospectiv e, noninterv entional study used
ata c ollect ed from a review of medical r ecor ds of
a tien ts diagnosed with non-del(5q) LR-MDS. Data
 er e abstracted betw een June and Nov ember 2021 by
racticing hemat olog ists, onc olog ists and hemat olog ist-
nc olog ists recruit ed in the USA, Canada (CAN), UK and

hree countries in the EU (France, Germany and Spain)
hr ough an electr onic case r eport f orm. To be eligible f or
tudy inclusion, physicians must have treated at least five
a tien ts with MDS in the y ear befor e data abstraction,
racticed for at least 3 years after completion of their

ormal training or board certification and acted as a
rimary decision-maker r egar ding the pa tien t’s LR-MDS

rea tmen t. Phy sicians were recruit ed via a fieldwork
artner agency who identified potential participants
sing phy sician direct ories maintained by local medical
ssociations (i.e., the American Medical Association
hysician database); in-house databases; and telephone
irectories when supplemental recruitment efforts were
eeded. Physicians who participated in the study w er e
 ompensat ed for their time spent on data abstraction
c c ording t o a usual and cust omary rat e. This study was
 eview ed by the RTI In terna tional Institutional Review
oard (IRB) (Federal-Wide A ssuranc e #3331). Countries

equiring a local IRB were subjected to additional review
y coun try - and site-specific IRBs, where applicable. 

.2. Patient selection criteria 

ligible pa tien ts w er e adults ( ≥18 y ears of age) with
 hist olog ically c onfirmed diag nosis of primary or de
ovo MDS, as documented in patient medical r ecor ds,
etween 1 July 2013 and 30 September 2018 ( Figure 1 ).
he diagnoses w er e limited to September 2018, as at the
ime of initial study designing, this ensured availability
of at least 24 months of potential follow-up duration to
adequately assess therapy lines and clinical outcomes.
Eligible pa tien ts w er e also r equir ed to hav e non-del(5q)
muta tion sta tus and lower-risk sta tus, as measured by
the In terna tional Prog nostic Sc oring Sy st em (IPSS) or the
IPSS-R at the time of diagnosis of MDS as follows: (1)
Low or In termedia te-1 IPSS risk level or (2) Very lo w, Lo w
or In termedia te IPSS-R risk lev el . Pa tien ts w er e excluded
from the study if they had a history of AML or evidence
of other malignant neoplasms prior to MDS diagnosis,
with the following exceptions: disease-free status for
≥5 years at the time of MDS diag nosis; presenc e of basal
or squamous cell carcinoma of the skin; presence of
carcinoma in situ of the c ervix; presenc e of carcinoma in
situ of the breast; or an incidental hist olog ic finding of
prostat e canc er (stage T1a or T1b). The earliest of death
or last available medical r ecor d defined the end of study
follow-up. 

2.3. Patient characteristics & clinical outcomes 

Pa tien t demographic and clinical characteristics w er e
assessed at or within 12 months before the study index
da te, which w as defined as the date of LR-MDS diagnosis.
Demogr aphic char acteristics included pa tien ts’ coun try
of residence, age at MDS diagnosis, sex and race/ethnicity.
T he follo wing clinical charact eristics at MDS diag nosis
w er e c ollect ed: risk status as measured by the IPSS or the
IPSS-R, hemoglobin lev els, pr esence of the splicing factor
3b subunit 1 ( SF3B1 ) cytogenetic muta tion, RS sta tus
and serum erythropoietin (EPO) levels. Hemoglobin levels
w er e classified as very low (male: < 9 g/dl; female: < 8
g/dl), low (male: 9–10.9 g/dl; female: 8–11.9 g/dl), or near
nor mal/nor mal (male: ≥11 g/dl; female: ≥12 g/dl), and RS
sta tus w as defined as positive with the presence of ≥15%
RS, or ≥5% (but < 15%) RS in pa tien ts with the SF3B1
mutation. 

Trea tmen t characteristics were assessed during the
follow-up period after the study index date, including
the number of lines of therapy, all agents r eceiv ed within
each line of therapy, regimen start and st op dat es,
rationale for prescribing each trea tmen t line and reasons
for discon tinua tion of each ther apy line. W hen reporting
the rationale for pr escribing tr ea tmen t, physicians w er e
asked to select all reasons that applied among the
following options: c omplianc e with national guidelines;
c omplianc e with local guidelines; trea tmen t efficacy;
pa tien t’s overall health; disease characteristics; safety;
pa tien t’s r equest; conv enience of administration; or other
or unknown. Similarly, physicians w er e asked to select all
r easons for tr ea tmen t discon tinua tion and w er e pr ovided
the following options: adverse even t, pa tien t decision,
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Date of MDS diagnosis
(Index date)July 2013 Sept 2018

End of follow-up

Case selection windows

Baseline characteristics Follow-up period
Treatment patterns (e.g., ESA, G-CSF)
Clinical outcomes (e.g., RBCT needs, hemoglobin levels)

•

••

•

(measured at or before index date)

Patient demographics

Clinical characteristics (e.g.,
genetic risk factors)

(i.e., date of chart abstraction
starting June 2021)

Figure 1. Overview of study design. 
ESA: Erythropoiesis-stimulating agent; G-CSF: Granulocyte colony-stimulating factor; MDS: Myelodysplastic syndromes; RBCT: Red 
blood cell transfusion. 
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r ogr essiv e disease, completion of planned course of
rea tmen t or lost to follow-up. 

All hemat olog ic measur es w er e assessed at the time
f initial LR-MDS diagnosis in order to understand the
urden of disease at the baseline. Hemat olog ic out c omes
uring the post-index follow-up period w er e ev alua ted

or each line of therapy as measured from initiation
f the trea tmen t line through discon tinua tion or, if

he trea tmen t w as ongoing, through end of follow -up.
emat olog ic out c omes of int erest included: transfusion
ependency status, RBCT reduction, hemoglobin levels
nd serum EPO levels. Transfusion dependence was
efined as requiring ≥2 RBC units and was measured
ithin the 8-week period [ 16 ]. Transfusion independence
as defined as requiring < 2 RBC units and was measured
uring any 8-week period over the course of a therapy

ine. Thresholds for hemat olog ic improvement were
efined as a decrease of ≥50% in the need for RBCT or
n increase in hemoglobin level of ≥1.5 g/dl or 15 g/l
t any point during the therapy line as compared with
he corresponding values recorded at the initiation of the
herapy line. 

.4. St atistical analy sis 

a tien t demographics, clinical characteristics, trea tmen t
atterns and hemat olog ic out c omes w er e r eported
escriptiv ely. Aggr egated analyses w er e performed using
ooled US/CAN and UK/EU cohorts and for subgroups
f pa tien ts trea t ed with 1L ESA-c ontaining reg imens in
ach c ohort. Additionally, c oun try -specific analyses w er e
erformed to further characterize geographic v aria tions

n trea tmen t pa tterns and hema t olog ic out c omes. All
nalyses w er e performed in SAS sta tistical softw are,
ersion 9.4 (SAS Institute, Cary, NC, USA). 
3. Results 

3.1. Patient demo gra phics & clinical cha racteristics 

Medical r ecor d data w er e abstracted for 119 pa tien ts
with non-del(5q) LR-MDS in USA/CAN and 245 pa tien ts
in UK/EU. Data w er e abstracted by 77 physicians in the
USA/CAN and 136 physicians in the UK/EU. Participat-
ing physicians w er e pr imar ily hemat olog ist-onc olog ists
(USA/CAN = 83.1%; UK/EU = 50.0%) practicing in aca-
demic settings (USA/CAN: 57.1%; UK/EU: 70.6%); detailed
phy sician charact eristics ar e pr esen ted in Supplemen tary
Table S1 . 

The median age of pa tien ts w as 61.5 years in the
USA/CAN and 67.3 years in the UK/EU, and most w er e
male (USA/CAN = 71.4%; UK/EU = 71.4%). Pa tien ts
who identified as Black, African or African American
r epr esented 13.4% of the USA/CAN cohort and 0.8% in
the UK/EU, and those who identified as Asian, Native
Hawaiian or Other Pacific Islander r epr esented 4.2%
(USA/CAN) and 2.0% (UK/EU). The median follow-up time
from MDS diagnosis was 50.5 months (USA/CAN) and
67.8 months (UK/EU). Per the IPSS-R, 50.4% (USA/CAN)
and 53.5% (UK/EU) of pa tien ts w er e categorized as
being at Low risk of MDS at initial diagnosis, whereas
a smaller proportion of pa tien ts w er e categorized as
being at Very low (USA/CAN: 20.2%; UK/EU: 19.2%) or
In termedia te (USA/CAN: 26.1%; UK/EU: 20.8%) risk of
MDS. Additionally, 44.5% (USA/CAN) and 43.7% (UK/EU)
of pa tien ts w er e TD at initial diag nosis. Demog raphic
and clinical characteristics for the USA/CAN and EU/UK
cohorts, including the subgroups of pa tien ts trea ted
with ESA-c ontaining reg imens in the 1L, ar e pr esented
in Table 1 . Demographic and clinical characteristics by
country are reported in Supplementary Table S2 . 

Hemoglobin levels at initial diagnosis were catego-
rized as very low in 47.0% of pa tien ts, low in 38.0% of
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Number of patients who received 1L ESA treatment in each country or pooled geographic region

US/CAN
pooled

UK Germany Spain France UK/EU
pooled

US CAN

25/67
37.3 36.7

11/30
37.1
36/97

69.2
36/52

33.3
14/42
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25/54
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Figure 2. Transfusion dependence before 1L treatment. 
Transfusion dependence before 1L treatment among a subgroup of patients with non-del(5q) LR-MDS treated with 1L ESA-containing 
reg imens. Tr ansfusion dependence w as defined as a RBCT r equir ement of ≥2 units and was measur ed within the 8-w eek period befor e 
trea tment initia tion. Sample sizes (n) refer t o the t otal sample size in each country or pooled geog r aphic reg ion. 
1L: First-line; CAN: Canada; ESA: Erythr opoiesis-stimulating agent; LR-MDS: Low er-risk my elodysplastic syndr omes; RBCT: Red blood cell 
transfusion; TD: Transfusion dependent. 
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a tien ts and near normal or normal in 15.0% of pa tien ts
n the USA/CAN cohort. In the UK/EU, hemoglobin levels
t diagnosis w er e Very low in 44.9% of pa tien ts, low in
1.1% of pa tien ts and near normal or normal in 14.0%
f pa tien ts. Of the 38 pa tien ts (31.9%) in the USA/CAN
nd 92 pa tien ts (37.6%) in the UK/EU who w er e t est ed for
S status, 13.2% and 27.2% w er e classified as RS positive,
 espectiv ely. For the SF3B1 mutation, 71 patients (59.7%)
n the USA/CAN and 123 pa tien ts (50.3%) in the UK/EU
 er e t est ed, and of these pa tien ts, 16.9% (USA/CAN) and

5.4% (UK/EU) t est ed positive. Demog raphic and clinical
haracteristics of the subsets of 1L ESA-treated pa tien ts
 er e generally c onsist ent with the charact eristics of the

arger cohorts ( Table 1 ). 

.2. Treatment characteristics 

ost pa tien ts initia ted 1L therapy (USA/CAN: 109 [91.6%];
K/EU: 225 [91.8%]) with a mean time from MDS diag-
osis to initiation of 1L treatment of 10.1 months in the
SA/CAN and 9.6 months in the UK/EU. When asked

o select all reasons for prescribing 1L trea tmen t, the
ost fr equently r eported r easons w er e c omplianc e with

ational guidelines (USA/CAN: 52 [47.7%]; UK/EU: 128
56.9%]), c omplianc e with local guidelines (USA/CAN:
6 [23.9%]; UK/EU: 95 [42.2%]) and trea tmen t efficacy

USA/CAN: 50 [45.9%]; UK/EU: 100 [44.4%]) ( Table 2 ).
upplementary Tables S3 & S4 present the rationale for
pr escribing tr ea tmen t by cohort and for the subgroups
treated with 1L ESA-containing regimens, r espectiv ely. 

Most pa tien ts w er e tr eat ed with ESA-c ontaining
regimens in 1L (USA/CAN: 97 [89.0%]; UK/EU: 203
[90.2%]). The most frequent 1L therapy regimen was
ESA monotherapy (USA/CAN: 84 [77.1%]; UK/EU: 174
[77.3%]); G-CSF was combined with ESAs for very few
pa tien ts across coun tr ies (USA/C AN: 4 [3.7%]; UK/EU: 16
[7.1%]) ( Table 3 ). A total of 62 pa tien ts (87.3%) in the USA
(n = 62) w er e tr eated with ESA monotherapy compared
with 57.9% of pa tien ts in CAN (n = 22). In the UK/EU, the
proportions of pa tien ts trea ted with ESA monotherapy
w er e as follows: 73.0% in the UK (n = 46), 71.2% in
Germany (n = 37), 87.0% in Spain (n = 47) and 78.6%
in France (n = 44). Similarly, the proportion of pa tien ts
treated with ESA combined with G-CSF in the UK/EU was
7.9% in the UK (n = 5), 3.9% in Germany (n = 2), 5.6% in
Spain (n = 3) and 10.7% in France (n = 6) ( Supplementary
Table S5 ). Among pa tien ts trea t ed with ESA-c ontaining
regimens in 1L, the mean time to initiation of treatment
was 10.4 months in the USA/CAN and 10.0 months in the
UK/EU, and the median duration of therapy was ≥2 years
( Table 2 ). 

More than a third of pa tien ts initia t ed a sec ond-line
(2L) therapy (USA/CAN: 45 [37.8%]; UK/EU: 89 [36.3%])
( Table 3 ). Among pa tien ts trea t ed with ESA-c ontaining
regimens in 2L (12 [26.7%] USA/CAN; 26 [29.2%] UK/EU),
most had been treated with ESA in the 1L (USA/CAN:
11 [91.7%]; UK/EU: 22 [84.6%]) (data not shown). In the
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Number of patients who were TD at treatment initiation in each country or pooled geographic region
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Figure 3. Hemat ologic impro vement achieved during 1L ESA therapy. (A) RBCT reduction. Hematologic improvement based on the 
threshold for RBCT reduction among a subgroup of patients with non-del(5q) LR-MDS treated with 1L ESA-containing regimens. The 
threshold for hematologic improvement was defined as a decrease of ≥50% in the RBCT need at any point during follow-up compared 
with diagnosis or treatment initiation. Sample sizes refer to the total sample size in each country or pooled geog r aphic reg ion. (B) 
Increased hemoglobin levels. Hemat ologic impro vement based on the threshold for increased hemoglobin levels among a subgroup of 
patients with non-del(5q) LR-MDS treated with 1L ESA-containing regimens. The threshold for hematologic improvement was defined 
as an increase in hemoglobin level of ≥1.5 g/dl or 15 g/l. Sample sizes refer to the total sample size in each country or pooled 
geog r aphic reg ion. Assessed among pa tients with known hemoglobin level a t trea tment initia tion. 
1L: First-line; CAN: Canada; ESA: Erythr opoiesis-stimulating agent; LR-MDS: Low er-risk my elodysplastic syndr omes; RBCT: Red blood cell 
transfusion. 
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ubgroup of pa tien ts who reinitia ted ESA in 2L, the
ost frequently reported reasons for discon tinua tion of

L ESA w er e pa tien t decision (42.9%, USA/CAN; 15.1%,
K/EU), completion of planned course of therapy (42.9%,
SA/CAN; 30.2%, UK/EU) and pr ogr essiv e disease (25.0%,
SA/CAN; 50.9%, UK/EU) ( Table 2 ). The most frequently
 eported r easons for r einitiating tr ea tmen t with ESAs in
L, other than c omplianc e with national and local guide-
 

lines, w er e tr ea tmen t efficacy (45.2%, USA/CAN; 40.2%,
UK/EU), overall health status (33.3%, USA/CAN; 23.2%,
UK/EU) and disease characteristics (31.0%, USA/CAN;
30.5%, UK/EU). 

3.3. Clinical outcomes in patients treated with ESAs 

Clinical out c omes in each c ohort w er e c onsist ent with
those in the subgroups of pa tien ts trea ted with ESA-
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Table 1. Demog r aphic and clinical characteristics of patients with non-del(5q) LR-MDS. 

Overall ESA-treated in 1L 

USA/CAN UK/EU USA/CAN UK/EU 

Total patients, n 119 245 97 203 
Demog r aphic char acteristics 
Age at initial diagnosis of primary MDS, median (Q1, 
Q3), y 

61.5 (53.5, 67.1) 67.3 (61.6, 73.2) 60.7 (54.5, 67.1) 67.8 (61.6, 73.2) 

Sex, n (%) 
Male 85 (71.4) 175 (71.4) 72 (74.2) 144 (70.9) 
Female 34 (28.6) 70 (28.6) 25 (25.8) 59 (29.1) 

Race, n (%) 
White 96 (80.7) 174 (71.0) 79 (81.4) 143 (70.4) 
Black/African American (USA only) 14 (11.8) NA 12 (12.4) NA 
Black/African (UK, CAN, Spain, and Germany) 2 (1.7) 2 (0.8) 1 (1.0) 2 (1.0) 
Asian, Native Hawaiian or Other Pacific Islander 5 (4.2) 5 (2.0) 3 (3.1) 2 (1.0) 
Unknown 2 (1.7) 1 (0.4) 2 (2.1) 1 (0.5) 

Ethnicity, a n (%) 
Hispanic 6 (5.0) NA 4 (4.1) NA 
Not Hispanic 70 (58.8) NA 61 (62.9) NA 
Unknown 2 (1.7) NA 2 (2.1) NA 

Clinical characteristics 
Total duration of follow-up, b median (Q1, Q3), mo 50.5 (36.1, 74.8) 67.8 (39.1, 79.9) 54.8 (36.2, 77.1) 68.1 (40.9, 80.1) 
IPSS-R risk status at MDS diagnosis, n (%) 

Very low 24 (20.2) 47 (19.2) 16 (16.5) 30 (14.8) 
Low 60 (50.4) 131 (53.5) 51 (52.6) 116 (57.1) 
Int ermediat e 31 (26.1) 51 (20.8) 27 (27.8) 45 (22.2) 
Unknown 4 (3.4) 16 (6.5) 3 (3.1) 12 (5.9) 

TD at baseline (i.e., ≥2 units per 8 wk), n (%) 53 (44.5) 107 (43.7) 48 (49.5) 100 (49.3) 
Low transfusion burden (2–5 units per 8 wk) 44 (83.0) 82 (76.6) 40 (83.3) 79 (79.0) 
High transfusion burden ( ≥6 units per 8 wk) 9 (17.0) 25 (23.4) 8 (16.7) 21 (21.0) 

TI at baseline, n (%) 66 (55.5) 138 (56.3) 49 (50.5) 103 (50.7) 
Hemoglobin at MDS diagnosis 

n (%) 100 (84.0) 214 (87.4) 83 (85.6) 177 (87.2) 
Very low (male: < 9 g/dl; female: < 8 g/dl), n (%) 47 (47.0) 96 (44.9) 41 (49.4) 89 (50.3) 
Low (male: 9–10.9 g/dl; female: 8–11.9 g/dl), n (%) 38 (38.0) 88 (41.1) 34 (41.0) 72 (40.7) 
Near normal/normal (male: ≥11 g/dl; female: ≥12 

g/dl), n (%) 
15 (15.0) 30 (14.0) 8 (9.6) 16 (9.0) 

RS sta tus c a t MDS diagnosis 
n (%) 38 (31.9) 92 (37.6) 30 (30.9) 81 (39.9) 
Positive, n (%) 5 (13.2) 25 (27.2) 5 (16.7) 24 (29.6) 
Negative, n (%) 33 (86.8) 67 (72.8) 25 (83.3) 57 (70.4) 

SF3B1 mutation at MDS diagnosis, n (%) 
Positive 12 (10.1) 19 (7.8) 11 (11.3) 15 (7.4) 
Negative 59 (49.6) 104 (42.5) 47 (48.5) 89 (43.8) 
Unknown 48 (40.3) 122 (49.8) 39 (40.2) 99 (48.8) 

Serum EPO d 

At MDS diagnosis, n (%) 50 (42.0) 105 (42.9) 40 (41.2) 94 (46.3) 
IU/l, median (Q1, Q3) 230.0 (160.0, 500.0) 200.0 (100.0, 400.0) 204.5 (140.0, 373.0) 200.0 (100.0, 400.0) 

At start of 1L, n/N (%) 30/109 (27.5) 61/225 (27.1) 26/97 (26.8) 56/203 (27.6) 
IU/l, median (Q1, Q3) 358.0 (200.0, 550.0) 150.0 (50.0, 350.0) 353.5 (200.0, 500.0) 169.5 (71.3, 367.5) 

At start of 2L, n/N (%) 12/45 (26.7) 21/89 (23.6) 12/42 (28.6) 18/82 (22.0) 
IU/l, median (Q1, Q3) 205.0 (160.0, 660.0) 50.0 (21.0, 250.0) 205.0 (160.0, 660.0) 34.0 (18.0, 250.0) 

a Ethnic origin only asked in the USA. 
b Length of follow-up is the duration of time between the date of initial diagnosis of MDS and death or end of patient r ecor d . 
c RS status defined as positive if ≥15%, or ≥5% but < 15% if SF3B1 mutation is present; otherwise defined as negative. 
d Includes values reported as IU-based units, g/dl, or mmol/l. 
1L: First-line; 2L: Second-line; CAN: Canada; EPO: Erythropoietin; IPSS-R: Revised International Prognostic Scoring System; LR-MDS: Lower-risk myelodysplastic 

syndromes; Q: Quartile; RS: Ring sideroblasts; SF3B1 : Splicing factor 3b subunit 1; TD: Transfusion dependent; TI: Transfusion independence; wk: Week; y: Year. 
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 ontaining reg imens in the 1L ( Table 4 ). Because the
ajority of pa tien ts w er e tr eat ed with ESA s in the 1L, the

ollowing clinical out c ome results focus on this subgroup
f pa tien ts. Prior to 1L trea tmen t, 37.1% (36/97) of
a tien ts trea t ed with 1L ESA-c ontaining reg imens w er e
D in the USA/CAN (USA = 37.3%; CAN = 36.7%); 88.9%
of these pa tien ts had a low transfusion burden (2–5
RBC units), while 11.1% had a high transfusion burden
( ≥6 RBC units). In the UK/EU 51.2% of pa tien ts w er e
TD (UK = 69.2%; Germany = 33.3%; Spain = 46.3%;
France = 52.7%) ( Figure 2 ); 77.9% had a low transfusion
bur den wher eas 22.1% had a high transfusion burden.
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Table 2. Treatment characteristics of patients with non-del(5q) LR-MDS. 

Overall ESA-treated in 1L 

USA/CAN UK/EU USA/CAN UK/EU 

1L 2L 1L 2L 1L 2L 1L 2L 

Total patients, n 109 45 225 89 97 42 203 82 
Rationale for prescribing trea tment , n 
(%) a 

In c omplianc e with na tional 
guidelines (i.e., NCCN, ESMO) 

52 (47.7) 16 (35.6) 128 (56.9) 44 (49.4) 47 (48.5) 16 (38.1) 123 (60.6) 43 (52.4) 

In c omplianc e with local guidelines 
(i.e., institution/hospital guidelines) 

26 (23.9) 10 (22.2) 95 (42.2) 34 (38.2) 23 (23.7) 10 (23.8) 91 (44.8) 33 (40.2) 

Treatment efficacy (i.e., potential 
for extending overall survival) 

50 (45.9) 19 (42.2) 100 (44.4) 38 (42.7) 43 (44.3) 19 (45.2) 86 (42.4) 33 (40.2) 

Patient’s overall health 
(i.e., comorbidities) 

24 (22.0) 14 (31.1) 49 (21.8) 24 (27.0) 20 (20.6) 14 (33.3) 34 (16.8) 19 (23.2) 

Disease characteristics (i.e., rate of 
disease pr ogr ession) 

24 (22.0) 14 (31.1) 33 (14.7) 27 (30.3) 19 (19.6) 13 (31.0) 31 (15.3) 25 (30.5) 

Safety (i.e., minimize risk of 
adv erse ev ents) 

28 (25.7) 10 (22.2) 38 (16.9) 17 (19.1) 25 (25.8) 9 (21.4) 36 (17.7) 14 (17.1) 

Patient’s request (i.e., patient 
pr efer ence, financial reasons) 

7 (6.4) 3 (6.7) 14 (6.2) 7 (7.9) 5 (5.2) 2 (4.8) 10 (4.9) 7 (8.5) 

Convenience of administration 12 (11.0) 3 (6.7) 27 (12.0) 7 (7.9) 10 (10.3) 3 (7.1) 27 (13.3) 6 (7.3) 
Other or unknown 2 (1.8) 0 (0.0) 6 (2.7) 0 (0.0) 2 (2.1) 0 (0.0) 5 (2.5) 0 (0.0) 

Time from MDS diagnosis to initiation 
of treatment line, mean (SD), mo 

10.1 (16.9) 28.0 (18.4) 9.6 (17.5) 32.3 (20.7) 10.4 (17.1) 28.6 (18.2) 10.0 (17.7) 33.3 (20.8) 

Median (range), mo 1.3 
(0.0–72.2) 

26.3 
(2.7–68.6) 

1.6 
(0.0–86.9) 

30.4 
(1.3–78.4) 

1.7 
(0.0–72.2) 

26.6 
(2.7–68.6) 

1.9 
(0.0–86.9) 

30.7 
(1.3–78.4) 

Proportion of patients who 
disc ontinued trea tment , n (%) 

77 (70.6) 30 (66.7) 155 (68.9) 60 (67.4) 66 (68.0) 28 (66.7) 134 (66.0) 53 (64.6) 

Time to treatment discontinuation, 
Kaplan–Meier estimates, median 
(95% CI), mo 

23.9 (14.5, 
36.1) 

10 (3.9, 
24.1) 

28.6 (23.7, 
35.0) 

12.7 (9.3, 
20.7) 

25.8 (15.8, 
37.9) 

10.8 (4.2, 
24.1) 

31.8 (24.4, 
37.8) 

12.7 (9.3, 
23.9) 

Reason for treatment 
disc ontinua tion, n (%) a 

A dv erse ev ent 1 (1.3) 2 (6.7) 4 (2.6) 4 (6.7) 1 (1.5) 1 (3.6) 4 (3.0) 4 (7.6) 
Patient decision 15 (19.5) 13 (43.3) 25 (16.1) 9 (15.0) 13 (19.7) 12 (42.9) 22 (16.4) 8 (15.1) 
Pr ogr essiv e disease 32 (41.6) 7 (23.3) 55 (35.5) 28 (46.7) 30 (45.5) 7 (25.0) 53 (39.6) 27 (50.9) 
Completion of planned course of 

treatment 
27 (35.1) 13 (43.3) 46 (29.7) 21 (35.0) 20 (30.3) 12 (42.9) 33 (24.6) 16 (30.2) 

Lost to follow-up (only if last line) 2 (2.6) 0 (0.0) 6 (3.9) 2 (3.3) 2 (3.0) 0 (0.0) 3 (2.2) 2 (3.8) 
Death (only if last line and if 

patient is deceased) 
4 (5.2) 1 (3.3) 17 (11.0) 3 (5.0) 4 (6.1) 1 (3.6) 16 (11.9) 3 (5.7) 

Other or unknown b 4 (5.2) 2 (6.7) 13 (8.4) 4 (6.7) 4 (6.1) 2 (7.1) 12 (9.0) 3 (5.7) 
a Percentages may not add up to 100 as multiple reasons could be selected for rationale for prescribing treatment and treatment discontinuation. 
b Other reasons for treatment discontinuation included comorbidity and lack of efficacy. 
1L: First-line; 2L: Second-line; CAN: Canada; ESA: Erythropoiesis-stimulating agent; ESMO: European Society for Medical Oncology; LR-MDS: Lower-risk 

my elodysplastic syndr omes; MDS: My elodysplastic syndr omes; mo: Month; NCCN: National Compr ehensiv e Cancer Netw ork; NE: Not estimable; SD: Standard 
deviation. 
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mong these pa tien ts who w er e TD befor e 1L, only a
mall proportion (2.8% USA/CAN; 14.4% UK/EU) achieved
I during 1L. 

The threshold for RBCT reduction (i.e., ≥50% reduc-
ion in RBCT) was met by 41.7% of 1L ESA-treated
a tien ts who w er e TD at tr eatment initiation in the
SA/CAN (n = 15/36; mean duration, 23.0 months),
ith a g reat er proportion of pa tien ts meeting the RBCT

 eduction thr eshold in CAN (n = 6/11; 54.6%) compared
ith the USA (n = 9/25; 36.0%) ( Figure 3 A). In the
K/EU, 52.9% of 1L ESA-trea ted pa tien ts who were TD at

rea tmen t initia tion met the threshold for RBCT reduction
n = 55/104; mean dura tion, 13.0 mon ths) (UK: 14/36
38.9%]; Germany: 8/14 [57.1%]; Spain: 12/25 [48.0%];
France: 21/29 [72.4%]) ( Figure 3 A). The mean time to
the first r ecor d of a ≥50% decrease in RBCT needs was
2.2 months in the USA/CAN and 3.7 months in the UK/EU.

The threshold for hemoglobin improvement
(i.e., hemoglobin level increased by ≥1.5 g/dl or 15
g/l) was achieved by 32.1% of 1L ESA-treated patients in
the USA/CAN (n = 27/84) (USA: 21/57 [36.8%]; CAN: 6/27
[22.2%]) and 44.8% in the UK/EU (n = 81/181) (UK: 26/51
[51.0%]; Germany: 10/38 [26.3%]; Spain: 23/43 [53.5%];
F rance: 22/49 [44.9%]) ( F igure 3 B). The mean time to the
first r ecor d of hemoglobin incr ease by ≥1.5 g/dl or 15
g/l was 5.8 months in the USA/CAN and 4.0 months in
the UK/EU. Median serum EPO levels generally decreased
over time as recorded at the start of each therapy line
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Table 3. Trea tment utiliza tion pa tterns of pa tients with non- 
del(5q) LR-MDS. 

USA/CAN UK/EU 

Total patients, n 119 245 
No systemic lines of therapy, n (%) 10 (8.4) 20 (8.2) 
1L, n (%) 109 (91.6) 225 (91.8) 

ESA 84 (77.1) 174 (77.3) 
ESA + G-CSF 4 (3.7) 16 (7.1) 
G-CSF 3 (2.8) 12 (5.3) 
Alemtuzumab 2 (1.8) 0 (0.0) 
Azacitidine 2 (1.8) 3 (1.3) 
Venetoclax + ESA 2 (1.8) 0 (0.0) 
Lenalidomide 1 (0.9) 2 (0.9) 
Alemtuzumab + azacitidine + ESA + G- 

CSF 
1 (0.9) 0 (0.0) 

Alemtuzumab + ESA 1 (0.9) 1 (0.4) 
Cyclosporine + azacitidine + luspater- 

cept + ESA + G-CSF 
1 (0.9) 0 (0.0) 

Cyclosporine 1 (0.9) 1 (0.4) 
Cyclosporine + ESA + G-CSF 1 (0.9) 0 (0.0) 
Cyclosporine + lenalidomide + luspa- 

tercept + ESA + G-CSF 
1 (0.9) 0 (0.0) 

Decitabine 1 (0.9) 1 (0.4) 
Decitabine + ESA + G-CSF 1 (0.9) 0 (0.0) 
Lenalidomide + luspater- 

cept + ESA + G-CSF 
1 (0.9) 0 (0.0) 

Nplate 1 (0.9) 0 (0.0) 
Venetoclax 1 (0.9) 1 (0.4) 

Lenalidomide + ESA 0 (0.0) 1 (0.4) 
Alemtuzumab + azacitidine + luspa- 

tercept + ESA + G-CSF 
0 (0.0) 0 (0.0) 

2L, n (%) 45 (37.8) 89 (36.3) 
Azacitidine 9 (20.0) 15 (16.9) 
G-CSF 6 (13.3) 28 (31.5) 
Lenalidomide 5 (11.1) 4 (4.5) 
ESA 4 (8.9) 6 (6.7) 
Luspa terc ept 4 (8.9) 7 (7.9) 
Decitabine 3 (6.7) 0 (0.0) 
ESA + G-CSF 2 (4.4) 7 (7.9) 
Azacitidine + ESA 2 (4.4) 2 (2.3) 
Azacitidine + ESA + G-CSF 0 (0.0) 3 (3.4) 
Azacitidine + G-CSF 1 (2.2) 0 (0.0) 
Alemtuzumab 1 (2.2) 0 (0.0) 
Luspa terc ept + ESA 1 (2.2) 1 (1.1) 
Venetoclax 1 (2.2) 1 (1.1) 
Alemtuzumab + agent 

unknown + ESA + G-CSF 
1 (2.2) 0 (0.0) 

Alemtuzumab + venetoclax + ESA + G- 
CSF 

1 (2.2) 0 (0.0) 

Cyclosporine + G-CSF 1 (2.2) 1 (1.1) 
Cyclosporine + lenalidomide + G-CSF 1 (2.2) 0 (0.0) 
Lenalidomide + agent 

unknown + SCT + ESA + G-CSF 
1 (2.2) 0 (0.0) 

SCT 1 (2.2) 1 (1.1) 
Cyclosporine + azacitidine + veneto- 

clax + ESA + G-CSF 
0 (0.0) 0 (0.0) 

1L: First-line; 2L: Second-line; CAN: Canada; ESA: Erythropoiesis- 
stimulating agent; G-CSF: Granulocyte colony-stimulating factor; 
LR-MDS: Lower-risk myelodysplastic syndromes; SCT: Stem cell 
transplant. 
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USA/CAN: 1L = 353.5 IU/l [n = 26, 26.8%]; 2L = 205.0
U/l [n = 12, 28.6%]; 3L = 110.0 IU/l [n = 3, 30.0%]; UK/EU:
 L = 169.5 IU/l [n = 56, 27.6%]; 2L = 34.0 IU/l [n = 18,
2.0%] ( Table 1 ); 3L = 31.5 IU/l [n = 4, 14.3%]) (data not
hown). 
4. Discussion 

This multinational , r etr ospectiv e study pr ovides valuable
insigh t in to the r eal-w orld tr ea tmen t pa tterns and out-
comes of adult pa tien ts with non-del(5q) LR-MDS. In both
the USA/CAN and the UK/EU, most pa tien ts w er e tr eated
with ESA-c ontaining reg imens in the 1L. The mean time
to initiation of 1L ESA therapy was 10.4 months in the
USA/CAN and 10.0 months in the UK/EU, indicating that
pa tien ts spen t a substan tial amoun t of time without any
therapy prior to trea tmen t initia tion, despite hemoglobin
levels being categorized as very low in approximately
half of these pa tien ts a t MDS diagnosis and trea tmen t
initiation. A considerable proportion of patients w er e
TD before initiating 1L ESA therapy, which aligns with
pr evious findings fr om a US r eal-w orld claims analysis of
pa tien ts with MDS; how ev er, giv en the limitations of the
da ta, the claims da tabase study w as not able to report
del(5q) status or IPSS-R risk status distribution [ 17 ]. In the
present study, the median duration of 1L ESA treatment
w as 25.8 mon ths in the USA/CAN and 31.8 months in
the UK/EU, which suggests a response duration of over
2 years, although only a small fraction of these pa tien ts
achieved TI, and almost half did not experience clin-
ically meaningful impr ov ements in transfusion burden
or hemoglobin levels. Finally, for those who w er e r e-
treated with ESAs in 2L, the most common reasons
for trea tmen t re-initia tion with ESAs were health status,
disease characteristics and reported trea tmen t efficacy. 

In the overall sample of pa tien ts, approxima tely 90%
of pa tien ts w er e tr eat ed with ESA-c ontaining reg imens
in 1L. In contrast with this finding, a r eal-w orld study
of trea tmen t pa tterns among US pa tien ts with LR-MDS
reported that 56% of patients w er e tr eated with an
ESA [ 18 ]. These differences in ESA utilization may be, in
part, relat ed t o differenc es in the baseline charact eristics
of the sample, which included pa tien ts with del(5q)
LR-MDS [ 18 ]. Additionally, in this present study, only
31.9% of pa tien ts w er e t est ed for RS status and 40.3%
of pa tien ts had an unknown SF3B1 muta tion sta tus.
The most frequent therapy regimen in the USA/CAN
and UK/EU was ESA monotherapy; and only a small
proportion of pa tien ts r eceiv ed ESA combined with
G-CSF. The percentage of pa tien ts trea ted with ESA
and G-CSF appeared numerically lower in the USA/CAN
(3.7%) than in the UK/EU (7.1%). The trea tmen t pa tterns
observed in the USA/CAN and UK/EU cohorts may have
differed in some respects due to coun try - or region-
specific guidelines and differences in healthcare delivery
models and practices. Indeed, in an observ a tional study
of ESA-trea ted pa tien ts with LR-MDS fr om the Eur opean
LeukemiaNet MDS r egistry, Gar elius et al . [ 19 ] found that
ESA use varied widely across 17 European countries. The
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Table 4. Hemat ologic out comes in patients with non-del(5q) LR-MDS. 

Overall ESA-treated in 1L 

USA/CAN UK/EU USA/CAN UK/EU 

1L 2L 1L 2L 1L 2L 1L 2L 

Total patients, n 109 45 225 89 97 42 203 82 
TD before treatment initiation 
(i.e., ≥2 units/8 wk), n (%) 

40 (36.6) 20 (44.4) 109 (48.4) 42 (47.2) 36 (37.1) 19 (45.2) 104 (51.2) 41 (50.0) 

Low transfusion burden (2–5 
units/8 wk), n (%) 

35 (87.5) 20 (100) 84 (77.1) 33 (78.6) 32 (88.9) 19 (100) 81 (77.9) 32 (78.1) 

High transfusion burden ( ≥6 
units/8 wk), n (%) 

5 (12.5) 0 (0.0) 25 (22.9) 9 (21.4) 4 (11.1) 0 (0.0) 23 (22.1) 9 (22.0) 

A chiev ed TI a , n (%) 1 (2.5) 1 (5.0) 16 (14.7) 2 (4.8) 1 (2.8) 1 (5.3) 15 (14.4) 2 (4.9) 
RBCT needs decreased by ≥50% vs 

trea tment initia tion a , n (%) 
16 (40.0) 4 (20.0) 56 (51.4) 13 (31.0) 15 (41.7) 4 (21.1) 55 (52.9) 13 (31.7) 

Time to first r ecor d of ≥50% 

decrease, mean (SD), mo 
2.1 (1.8) 1.3 (1.5) 3.7 (5.7) 1.5 (1.5) 2.2 (1.8) 1.3 (1.5) 3.7 (5.7) 1.5 (1.5) 

Duration of maintenance for 
transfusion needs ≤50%, mean (SD), 
mo b 

21.6 (18.0) 10.9 (10.0) 12.8 (17.8) 15.1 (16.1) 23.0 (17.6) 10.9 (10.0) 13.0 (17.9) 15.1 (16.1) 

TI before treatment initiation (i.e., < 2 
units/8 wk), n (%) 

69 (63.3) 25 (55.6) 116 (51.6) 47 (52.8) 61 (62.9) 23 (54.8) 99 (48.8) 41 (50.0) 

Became TD b (i.e., ≥2 units/8 wk) 8 (11.6) 0 (0.0) 17 (14.7) 4 (8.5) 8 (13.1) 0 (0.0) 16 (16.2) 4 (9.8) 
Hb at treatment initiation, n (%) 93 (85.3) 38 (84.4) 200 (88.9) 80 (89.9) 84 (86.6) 35 (83.3) 181 (89.1) 73 (89.0) 

Very low (male: < 9 g/dl; female: 
< 8g/dl) 

50 (53.8) 20 (52.6) 88 (44.0) 40 (50.0) 47 (56.1) 19 (54.3) 85 (47.0) 38 (52.1) 

Low (male: 9–10.9 g/dl; female: 
8–11.9 g/dl) 

29 (31.2) 14 (36.8) 87 (43.5) 35 (43.8) 27 (32.1) 12 (34.3) 81 (44.8) 31 (42.5) 

Near normal/normal (male: > 11 
g/dl; female: > 12 g/dl) 

14 (15.1) 4 (10.5) 25 (12.5) 5 (6.3) 10 (11.9) 4 (11.4) 15 (8.3) 4 (5.5) 

Hb impr ov ement a 

Hb level increased by ≥1.5 g/dl or 
15 g/l, n/N (%) 

27/93 
(29.0) 

10/38 
(26.3) 

81/200 
(40.5) 

16/80 
(20.0) 

27/84 
(32.1) 

10/35 
(28.6) 

81/181 
(44.8) 

16/73 
(21.9) 

Time to first r ecor d of increase 
by ≥1.5 g/dl or 15 g/l, mean (SD), mo 

5.8 (10.0) 6.8 (10.9) 4.0 (4.5) 2.4 (1.6) 5.8 (10.0) 6.8 (10.9) 4.0 (4.5) 2.4 (1.6) 

a Between the start of current therapy line and the start of next therapy line, if r eceiv ed , or the end of follow-up if no subsequent therapy was r eceiv ed . 
b Defined based on the RBCT burden recorded at the start of next line of therapy as observed during the available study follow-up. 
1L: First-line; 2L: Second-line; CAN: Canada; ESA: Erythropoiesis-stimulating agent; Hb: Hemoglobin; LR-MDS: Low er-risk my elodysplastic syndr omes; NE: Not 

estimable; RBCT: Red blood cell transfusion; SD: Standard deviation; TD: Transfusion dependent; TI: Transfusion independence. 
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uthors attributed these variations, in part, to coun try -
pecific differences in financial restrictions placed on ESA
se and to differences in transfusion need r equir ements
rior to trea tmen t initia tion. Additionally, a r etr ospectiv e
naly sis c onduct ed in Eur ope found that appr oximately
5% of pa tien ts with MDS w er e tr eated outside treatment
uidelines [ 20 ]. 

In the present study, in both the overall study sample
nd the subgroup of pa tien ts trea t ed with ESA s in the
L, less than 40% of pa tien ts in the USA/CAN w er e TD
efore 1L therapy compared with approximately half
f pa tien ts in the UK/EU. Consistent with this finding,
ar elius et al . [ 19 ] r eported that 54.3% of ESA-tr eated
R-MDS pa tien ts from the European LeukemiaNet MDS
 egistry r eceiv ed transfusions befor e tr ea tmen t initia tion.
n our study, Germany had the low est per centage of
a tien ts who w er e TD befor e 1L ther apy, and tr ansfusion
ependence was highest before 1L therapy in the UK.
mong pa tien ts trea t ed with ESA-c ontaining reg imens

n 1L who w er e TD at baseline, only a small proportion
chieved TI; additionally, approximately 40% of these
pa tien ts in the USA/CAN and over half of pa tien ts in
the UK/EU achieved the threshold for reduced RBCT
needs. The proportion of pa tien ts meeting the RBCT
r eduction thr eshold was low est in the USA and highest in
France. The proportion of pa tien ts meeting the increased
hemoglobin lev el thr eshold was highest in the UK
(50.0%), and less than half of pa tien ts trea t ed with ESA s in
the 1L achieved the threshold for improved hemoglobin
levels in all other countries. 

This study has several limitations common to observa-
tional studies using data abstracted from medical r ecor ds.
In Europe, the majority of participating physicians w er e
from academic c ent ers and data for the overall study
population w er e c ollect ed from a c onvenienc e sample
and not a random sample due to the shortage of eligible
pa tien ts, ther efor e, ther e is potential for selection bias
in this study. These results may not be generalizable
to the overall population of pa tien ts with LR-MDS in
each c ountry/reg ion or of phy sicians who trea t pa tien ts
with LR-MDS. For the majority of pa tien ts, the ra tionale
for pr escribing tr ea tmen t w as in c omplianc e with either
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ational or local guidelines. How ev er, it is likely that
rea tmen t guidelines were updated during the case
election window, which spanned over 5 years (1 July
013 to 30 September 2018), which ma y ha ve impacted
he trea tmen t pa tt erns report ed. Additionally, although
he electronic case report form included numerous data
hecks to assess and maximize int ernal c onsist ency, data
 er e enter ed by physicians and may ther efor e hav e
een subject to data entry errors, potentially resulting

n inaccuracies in reporting. In order to maintain patient
e-iden tifica tion, r esponses w er e not v alida ted against
a tien ts’ medical r ecor ds by an independent r eview er
xt ernal t o the study sit e. How ev er, a key str ength of
his study was the use of a customized , electr onic data
ollection form that allowed for the abstraction of data
n a uniform structure across all sites and geographic
oca tions. Measures tha t may be subject to a clinician’s
n terpreta tion and are not typically available in pre-
xisting coded data sources w er e also collected as part of
his study, c ontributing t o the robustness of the analysis,
nd adding another dimension of insight to the published

iterature on this topic. 

. Conclusion 

n this r eal-w orld study, ESA-containing regimens w er e
he most frequently used trea tmen ts for the management
f anemia in pa tien ts with non-del(5q) LR-MDS. The mean

ime to initiation of 1L ESA therapy was approximately
0 months in both the USA/CAN and the UK/EU, indi-
a ting tha t pa tien ts spen t a significan t amoun t of time
ithout any therapy prior to trea tmen t initia tion, despite
alf of pa tien ts experiencing sev er e anemia. A substantial
roportion of adults were TD before 1L ESA trea tmen t,
nd only a small percentage of these adults achieved TI
uring 1L. These findings highlight an unmet need in
nemia management among patients with non-del(5q)
R-MDS and a r equir ement for new and more effective
rea tmen t options. 

Article highlights 

• Patients with lower-risk myelodysplastic syndromes (LR-MDS) 
often present with anemia and frequently require red blood cell 
transfusions (RBCTs). Transfusion dependence is associated with 
reduced survival and poor quality of life. Therefore, the goal of 
LR-MDS treatment is to manage anemia and reduce transfusion 
burden. 

• In patients with non-del(5q) LR-MDS, erythropoiesis-stimulating 
agents (ESAs), with or without g r anulocyte c olony-stimula ting 
factor, are an established treatment for anemia in patients who are 
ESA-naiv e. Tr eatment options ar e limited for patients who ar e 
unr esponsiv e to ESAs. Currently, little is known about the 
r eal-w orld tr ea tment pa tt erns and clinical out c omes of pa tients 
with non-del(5q) LR-MDS. 

• This r etr ospectiv e medical r ecor d r eview aimed to describe patient 
characteristics, treatment patterns and hematologic outcomes 
among patients with non-del(5q) LR-MDS in the USA, Canada 
(CAN), UK and EU (France, Germany, Spain). 

• Data w er e abstracted for 119 patients with non-del(5q) LR-MDS in 
the USA/CAN and 245 patients in the UK/EU. 

• Most patients initiated first-line (1L) therapy (USA/CAN: 109 
[91.6%]; UK/EU: 225 [91.8%]) with a mean time from MDS 
diagnosis to initiation of 1L treatment of 10.1 months in the 
USA/CAN and 9.6 months in the UK/EU. 

• The majority of patients r eceiv ed ESAs as 1L therapy (USA/CAN: 97 
[89.0%]; UK/EU: 203 [90.2%]) and the median duration of 1L ESA 
treatment was 25.8 months in the USA/CAN and 31.8 months in 
the UK/EU. 

• Prior to 1L trea tment , 36 patients (37.1%) treated with 1L 
ESA-containing regimens were transfusion dependent (TD) in the 
USA/CAN, while 104 patients (51.2%) w er e TD in the UK/EU. 
Among these patients who w er e TD before 1L, only a small 
proportion (2.8% USA/CAN; 14.4% UK/EU) achieved transfusion 
independence during 1L. 

• An RBCT reduction was achieved by 41.7% and 52.9% of 1L 
ESA-trea ted pa tients who w er e TD at tr ea tment initia tion in the 
USA/CAN and UK/EU, r espectiv ely. A hemoglobin impr ov ement 
was achieved by 32.1% of 1L ESA-treated patients in the USA/CAN 
and 44.8% in the UK/EU. 

• These findings highlight an unmet need in anemia management 
among patients with non-del(5q) LR-MDS and a r equir ement for 
new and more effective treatment options. 
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