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R E S E A R C H  L E T T E R

Clinical outcomes and safety in patients with lower-risk 
myelodysplastic syndromes treated with imetelstat: Substudy of the 
phase 3 IMerge trial

To the Editor,
Imetelstat is a first-in-class, direct and competitive inhib-

itor of telomerase enzymatic activity approved in the United 
States and Europe for adult patients with lower-risk myelo-
dysplastic syndromes (LR-MDS) and red blood cell (RBC) 
transfusion-dependent (TD) anaemia (defined as requiring 
≥4 RBC units over 8 weeks) who have relapsed or are refrac-
tory to or ineligible for erythropoiesis-stimulating agents 
(ESAs) based on the results of the pivotal phase 3 IMerge trial 
(NCT02598661).1–3 In IMerge, imetelstat demonstrated sig-
nificant improvements in ≥8- and ≥24-week RBC transfusion 
independence (TI) rates versus placebo, with a median dura-
tion of RBC-TI of 51.6 weeks among imetelstat responders.1

In accordance with International Conference on 
Harmonization guidance,4,5 a series of nonclinical and clini-
cal assessments of cardiac parameters investigated the proar-
rhythmic risk of imetelstat. In  vitro analyses showed that 
imetelstat did not inhibit human ether-a-go-go–related gene 
channel current.6 In vivo analyses in monkeys showed that 
imetelstat did not have an effect on cardiac parameters, in-
cluding corrected QT interval (QTc). Clinical cardiac safety 
was evaluated in a separate, prespecified, double-blind, 
randomised, placebo-controlled ventricular repolarisation 
substudy of the phase 3 IMerge trial, which concluded no ev-
idence of QTc prolongation effects.6 Here, we report the clin-
ical outcomes and safety results from this IMerge substudy.

The substudy differed from the phase 3 IMerge population 
by including patients with del(5q) MDS, overlapping myelo-
dysplastic/myeloproliferative neoplasm (MDS/MPN) with 
ring sideroblasts (RS) and thrombocytosis and those previ-
ously treated with lenalidomide or hypomethylating agents 
(HMA). Furthermore, patients in the substudy could cross 
over from placebo to imetelstat after two cycles at the in-
vestigator's discretion. Adult patients were randomised (2:1) 
to 7.1 mg/kg imetelstat active dose (equivalent to 7.5 mg/kg 
imetelstat sodium) or placebo, both administered as 2-h in-
travenous infusions every 4 weeks. Patients provided prior 
written informed consent, and the study followed the ethical 
standards of the responsible committees on human experi-
mentation and the Declaration of Helsinki (October 1996).

The substudy comprised 53 treated patients (imetelstat, 
n = 35; placebo, n = 18). As of the data cut-off (10 May 2024), 
16/18 placebo recipients crossed over to receive imetelstat. 
For this entire imetelstat-treated population (N = 51), base-
line characteristics were generally consistent with the pri-
mary IMerge population (Table S1).1 Of all imetelstat-treated 
patients (N = 51), 57% (n = 29) were receiving >6 U 
RBC/8 weeks; the median pretreatment haemoglobin level 
was 7.5 g/dL; 76% (n = 39) had RS+ LR-MDS; 69% (n = 35) and 
31% (n = 16) were International Prognostic Scoring System 
(IPSS)  risk category low and intermediate-1, respectively; 
and 78% (n = 40) and 22% (n = 11) were classified as having 
a high transfusion burden and low transfusion burden, re-
spectively, as per International Working Group (IWG) 2018 
criteria. Eighty-eight percent (n = 45) had prior ESA ther-
apy, 27% (n = 14) had prior HMA therapy, 45% (n = 23) had 
prior luspatercept and 25% (n = 13) had prior lenalidomide. 
Median treatment duration on imetelstat, including cross-
over (N = 51), was 29 weeks; 37 weeks in the imetelstat group 
(n = 35); and 28 weeks in the crossover group (n = 16).

In this post hoc analysis, the proportion of patients with 
RBC-TI and other binary clinical end-points was summa-
rized with percentage and two-sided exact Clopper–Pearson 
95% confidence interval (CI). Kaplan–Meier methodology 
estimated the distribution of duration of RBC-TI.

In the total imetelstat population including cross-
over (N = 51), 41% (n = 21) achieved ≥8-week RBC-TI and 
25% (n = 13) achieved ≥24-week RBC-TI; haematologic 
improvement-erythroid as per IWG 2018 criteria was achieved 
by 41% (n = 21), 35% (n = 18) had a haemoglobin rise ≥1.5 g/dL 
lasting ≥8 weeks and 75% (n = 38) had a ≥4 U/8 weeks reduc-
tion in RBC transfusions (Figure 1). Achievement of ≥8-week 
RBC-TI with imetelstat was also observed in those with RS+ 
disease (46% [18/39]) and IPSS intermediate-1–risk disease 
(56% [9/16]; Figure S1). Of the eight patients with MDS/MPN, 
three achieved ≥8-week RBC-TI and two achieved ≥24-
week RBC-TI. Median duration of RBC-TI among ≥8-week 
RBC-TI responders (n = 21) was 52.6 weeks (95% CI, 40.9 to 
not estimable); only one patient progressed to acute myeloid 
leukaemia (AML), a placebo recipient before crossover.
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Figure S2 shows the percent of patients who had received 
prior therapy and achieved RBC-TI. Of those who had re-
ceived prior therapy with HMA (azacitidine or decitabine), 
luspatercept or lenalidomide, 21%, 30% and 38%, respec-
tively, achieved ≥8-week RBC-TI versus 49%, 50%, and 52%, 
respectively, of patients who had not received these therapies; 
and 14%, 22%, and 15%, respectively, achieved ≥24-week 
RBC-TI versus 30%, 29% and 29%, respectively. However, 
some prior therapy subgroups were small. For patients who 
received prior ESAs (n = 45), 47% (n = 21) achieved ≥8-week 
RBC-TI and 29% (n = 13) achieved ≥24-week RBC-TI, and 
of the six patients who had not received ESA therapy due to 
erythropoietin >500 mU/mL, no patients achieved ≥8-week 
RBC-TI. ESA therapy is the most commonly used first-line 
treatment for LR-MDS, but many patients do not respond 
and responses are often transient.7,8 Furthermore, the 5-year 
cumulative incidence of transformation to AML has been 
found to be 13% in patients with LR-MDS who experience 
primary or secondary ESA failure, with median survival of 52 
and 60 months for those with primary refractory disease or 
relapsed disease, respectively.9 Data on first-line luspatercept 
failure are limited, but in the pivotal phase 3 COMMANDS 
trial, 40% of patients did not meet the primary end-point 
(≥12-week RBC-TI with concurrent haemoglobin rise ≥1.5 g/
dL during Weeks 1–24).10 The overall objective response rate 
with HMAs in patients with LR-MDS is ~36%, and most pa-
tients discontinue therapy due to loss of response or primary 
resistance.11 After HMA failure, median overall survival 
is only ~17 months.11 Lenalidomide is the standard of care 
for del(5q) MDS; however, 30%–40% of patients either will 
not respond or do not tolerate the drug, and after lenalido-
mide failure, overall survival is only ~23 months, with a 5-
year probability of survival of 24%.12 Thus, the results of the 
present study are particularly important, since a meaningful 
proportion of patients who had previously received therapy 
with ESAs, luspatercept, lenalidomide, or to a lesser extent 
HMAs, achieved ≥8-week RBC-TI with imetelstat.

No new safety signals emerged in this substudy. Of the 
51 total imetelstat-treated patients, 48 (94%) experienced a 

treatment-emergent adverse event (TEAE), of which the most 
common were neutropenia and thrombocytopenia, each oc-
curring in 69% (35/51) of patients (all grade; Table 1). Grade 
3/4 neutropenia and thrombocytopenia by laboratory eval-
uation occurred in 65% (33/51) and 49% (25/51) of patients 
respectively. Of these, 87% and 77%, respectively, resolved 
to grade ≤2 within 4 weeks. Of the 33 patients who experi-
enced grade 3/4 neutropenia, 5 (15%) had a grade 1/2 infec-
tion within 7 days and 3 (9%) had a grade 3/4 infection; of the 
25 patients with grade 3/4 thrombocytopenia, 1 (4%) had a 
grade 1/2 bleeding event within 7 days and none had a grade 
3/4 bleeding event. Incidences of these cytopenias were sim-
ilar to those in the overall phase 3 imetelstat-treated popu-
lation, where neutropenia and thrombocytopenia were also 
managed with dose delays and reductions, without any ap-
parent impact on clinical outcomes.1 Both neutropenia and 
thrombocytopenia with imetelstat are well characterized, are 

F I G U R E  1   Clinical outcomes in the total imetelstat population (n = 51). Hb, haemoglobin; HI-E, haematologic improvement-erythroid; IWG, 
International Working Group; RBC, red blood cell; TI, transfusion independence. aPer IWG 2006 criteria.

T A B L E  1   TEAEs occurring in ≥10% of the patients in the IMerge 
ventricular repolarisation substudy.

TEAE, n (%)

Imetelstat total (n = 51)

All grades Grade 3/4

Any TEAE 48 (94) 41 (80)

Neutropenia 35 (69) 33 (65)

Thrombocytopenia 35 (69) 25 (49)

Alanine aminotransferase increased 12 (24) 1 (2)

Diarrhoea 11 (22) 0

Leucopenia 9 (18) 6 (12)

Fatigue 9 (18) 0

Aspartate aminotransferase increased 9 (18) 0

Peripheral oedema 8 (16) 0

Nausea 6 (12) 0

Decreased appetite 6 (12) 0

COVID-19 6 (12) 0

Back pain 6 (12) 1 (2)

Abbreviation: TEAE, treatment-emergent adverse event.
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generally manageable and reversible and are associated with 
low risk of severe clinical consequences, including bleeding 
and infections. Both of these cytopenias with imetelstat are 
thought to be related to on-target effects on malignant stem 
and progenitor cells.13 A delay in normal megakaryocyte mat-
uration and thereby blood cell production may also contrib-
ute to the transient occurrence of thrombocytopenia.13,14

Adverse event-related dose reductions occurred in 22/51 
(43%) patients due to neutropenia (35% [18/51]), thrombo-
cytopenia (20% [10/51]), sepsis (2% [1/51]) and gamma-
glutamyltransferase increased (2% [1/51]). Dose delays 
due to a TEAE occurred in 39/51 (76%) patients, with the 
most common (occurring in >5%) due to neutropenia (55% 
[28/51]), thrombocytopenia (41% [21/51]) and urinary tract 
infection (6% [3/51]). TEAEs leading to treatment discontin-
uation occurred in three patients (thrombocytopenia, n = 2; 
pancytopenia, n = 1). One (2%) patient experienced a TEAE 
(pneumonia) that led to death.

In summary, results from this substudy build on the clin-
ical outcomes and safety of imetelstat observed in the phase 
3 IMerge population. Here, imetelstat resulted in durable 
RBC-TI (median duration 1 year), transfusion reduction and 
clinically meaningful increases in haemoglobin, regardless of 
baseline disease characteristics and inclusive of exposure to 
prior therapies. These results suggest that imetelstat has clini-
cal activity when used in early-line and later-line therapy.

Having efficacious treatment options with manageable 
safety across the spectrum of patients with LR-MDS is 
important, as it addresses the variability in patient and dis-
ease characteristics encountered in real-world practice.15 As 
the geographic availability and real-world use of imetelstat 
expands, future research will further characterize the clini-
cal outcomes, safety and potential disease-modifying capac-
ity of its novel mechanism of action in LR-MDS and beyond.

K E Y WOR D S
anaemia, clinical trial, efficacy, imetelstat, myelodysplastic 
syndromes, QTc, safety, transfusions
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