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Background

Objective: To investigate the effects of prior therapies on the clinical activity of imetelstat using pooled data 
from the 3 parts of IMerge (phase 2,  phase 3, and QTc substudy)3,4

ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; LR-MDS, lower-risk myelodysplastic syndromes; QTc, QT correction; RBC, red blood cell; TD, transfusion dependent; TI, transfusion independence.
1. Germing U, et al. Hemasphere. 2019;3(6):e314. 2. Komrokji RS, et al. Blood. 2023;142(suppl 1):2440. 3. Platzbecker U and Santini V, et al. Lancet. 2024;403(10423):249-260. 4. Steensma DP, et al. J Clin Oncol. 2021;39(1):48-56.

• Treatment options for patients with RBC-TD LR-MDS have limited efficacy and durability, and  there is a need 
for evidence to inform optimal treatment sequencing in these patients1-3

• Imetelstat is a first-in-class, direct, and competitive inhibitor of telomerase enzymatic activity approved for the 
treatment of adult patients with RBC-TD LR-MDS relapsed or refractory to or ineligible for ESA based on positive 
efficacy and safety results from the IMerge trial (NCT02598661)3

— A significantly higher proportion of patients who received imetelstat achieved ≥8-week, ≥24-week, and 
≥1-year RBC-TI compared with patients who received placebo; patients who received imetelstat also had a 
greater increase in Hb concentrations and a greater reduction in transfusion burden

• The effect of  prior use of other LR-MDS treatments on the clinical activity of imetelstat is currently unknown



Methods

Patient population (all treated)
• IPSS low- or INT-1–risk MDS
• Relapsed or refractory to ESA or EPO >500 mU/mL
• Transfusion dependent: ≥4 RBC U/8 weeks over 16-week 

prestudy period
• Inclusion of del(5q) and allowance of prior LEN and HMA

Imetelstat
7.1 mg/kg active dose 

(equivalent to 7.5 mg/kg imetelstat sodium) 
IV every 4 weeks

(n=57) 

Phase 2 IMerge1

Single-arm, open-label

Patient population (ITT)
• IPSS low- or INT-1–risk MDS
• Relapsed or refractorya to ESAs or EPO >500 mU/mL 

(ESA ineligible)
• Transfusion dependent: ≥4 RBC U/8 weeks over 16-

week prestudy period
• Non-del(5q), no prior treatment with LEN or HMAs

Imetelstat
7.1 mg/kg active dose 

(equivalent to 7.5 mg/kg imetelstat sodium) 
IV every 4 weeks 

(n=118)

Phase 3 IMerge2

Double-blind, randomized 2:1

Patient population differed from that of phase 3 
IMerge as follows: 
 Inclusion of patients with del(5q) MDS 
 Allowance of prior LEN and HMA use 
 Option to cross over from placebo to imetelstat after 

2 cycles at the investigator’s discretion

Crossover from placebo to imetelstat
(n=16) 

Imetelstat
7.1 mg/kg active dose 

(equivalent to 7.5 mg/kg imetelstat sodium) 
IV every 4 weeks 

(n=35)

QTc Substudy of Phase 3 IMerge
Double-blind, randomized 2:1

Placebo

• A total of 226 patients with LR-MDS who were treated with imetelstat were included in this analysis

Data cutoff date: October 13, 2023 Data cutoff date: October 13, 2023 Data cutoff date: October 13, 2024

EPO, erythropoietin; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HMA, hypomethylating agent; INT, intermediate; IPSS, International Prognostic Scoring System;  ITT, intention-to-treat; IV, intravenous; LEN, lenalidomide; LR-MDS, lower 
risk myelodysplastic syndromes; MDS, myelodysplastic syndromes; QTc, QT correction; RBC, red blood cell.
aReceived ≥8 weeks of ESA treatment (EPO alfa ≥40,000 U, EPO beta ≥30,000 U, or darbepoetin alfa 150 µg or equivalent per week) without Hb rise ≥1.5 g/dL or decreased RBC transfusion requirement ≥4 U  every 8 weeks or transfusion 
dependence or reduction in Hb by ≥1.5 g/dL after hematologic improvement from ≥8 weeks of ESA treatment. 
1. Steensma DP, et al. J Clin Oncol. 2021;39(1):48-56. 2. Platzbecker U and Santini V, et al. Lancet. 2024;403(10423):249-260.



Baseline Characteristics and Imetelstat Exposure in the Pooled 
Patient Population

Imetelstat treatment exposure 
Imetelstat

(N=226)

Imetelstat treatment duration, median (range), weeks 33.6 (0.1-260.1)

Number of imetelstat treatment cycles, n (%)
1-3 cycles
4-6 cycles
7-12 cycles
≥13  cycles

34 (15)
56 (25)
46 (20)
90 (40)

Baseline patient and disease characteristics
Imetelstat

(N=226)

Age, median (range), y
≥65 y, n (%)

71.0 (43-87)
174 (77)

WHO classification, n (%)
RS+
RS−

147 (65)
78 (35)

IPSS risk category, n (%)
Low
Intermediate-1

151 (67)
75 (33)

Prior RBC transfusion burden, n (%)
≤6 U/8 weeks
>6 U/8 weeks

112 (50)
114 (50)

Serum EPO level, n (%)
≤500 mU/mL
>500 mU/mL
Missing

155 (69)
64 (28)

7 (3)

Transfusion burden per IWG 2018, n (%)
LTB
HTB

38 (17)
188 (83)

EPO, erythropoietin; HTB, high transfusion burden; IPSS, International Prognostic Scoring System; IWG, International Working Group; LTB, low transfusion burden; RBC, red blood cell; RS, ring sideroblast; WHO, World Health Organization.



12%

89%

Prior LEN
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Prior LUSP
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90%

Prior HMA

90%

10%

Prior ESA Yes
No

Prior 
ESA

(n=204)

ESA 
ineligible 

(n=22)

Prior 
LEN

(n=26)

Prior 
LUSP

(n=36)

Prior 
HMA

(n=22)

Median time since 
initial diagnosis to 
imetelstat, y

3.7 1.4 5.4 3.8 5.8

Median transfusion 
burden at baseline, U 7.0 6.0 7.5 9.0 9.0

ESA, erythropoiesis-stimulating agent; HMA, hypomethylating agent; LEN, lenalidomide; LUSP, luspatercept. 
aPatients may have received >1 prior therapy. 

Most Patients Had Prior ESA and No Prior LEN/LUSP/HMAa
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Phase 3 IMerge results1

Hb, hemoglobin; HI-E, hematologic improvement-erythroid; HTB, high transfusion burden; IWG, International Working Group; LTB, low transfusion burden; n/m, number with event/number in population; RBC, red blood cell; 
TI, transfusion independence.
aLTB defined as 3-7 RBC U in 16 weeks in ≥2 transfusion episodes, and a maximum of 3 in 8 weeks. bHTB defined as ≥8 RBC U in 16 weeks, or ≥4 RBC U in 8 weeks.
1. Platzbecker U and Santini V, et al. Lancet. 2024;403(10423):249-260.

Clinical Activity Was Observed With Imetelstat in Pooled Patients Regardless 
of Prior Treatment; Results Were Consistent With Phase 3 IMerge
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EPO, erythropoietin; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HI-E, hematologic improvement-erythroid; n/m, number with event/number in population; RBC, red blood cell; TI, transfusion independence. 
a Two patients with prior ESA but missing best response to ESA were excluded. bResponse included RBC-TI and HI-E response. cReceived ≥8 weeks of ESA treatment (EPO alfa ≥40,000 U, EPO beta ≥30,000 U, or darbepoetin alfa 150 µg or 
equivalent per week) without having achieved an Hb rise ≥1.5 g/dL or decreased RBC transfusion requirement by ≥4 U every 8 weeks or having transfusion dependence or reduction in Hb by ≥1.5 g/dL after hematologic improvement 
from ≥8 weeks of treatment with therapies.

Clinical Activity Was Observed With Imetelstat in Pooled 
Patients Regardless of Prior ESA Response Status (n=202a)
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aESA ineligibility per inclusion criteria was defined as EPO >500 mU/mL. bLTB defined as 3-7 RBC U in 16 weeks in ≥2 transfusion episodes, and a maximum of 3 in 8 weeks. cHTB defined as ≥8 RBC U in 16 weeks, or ≥4 RBC U in 8 weeks.

Imetelstat Showed Clinical Activity in ESA-Ineligiblea Patients (n=22) 
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1. Platzbecker U and Santini V, et al. Lancet. 2024;403(10423):249-260.

Results: Imetelstat Showed Clinical Activity in Patients 
With Prior Luspatercept (n=36)
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• One of 4 patients with 
del(5q) and prior LEN 
achieved ≥24-week TI

Hb, hemoglobin; HI-E, hematologic improvement-erythroid; HTB, high transfusion burden; IWG, International Working Group; LEN, lenalidomide; LTB, low transfusion burden; n/m, number with event/number in population; RBC, red 
blood cell; TI, transfusion independence.
aLTB defined as 3-7 RBC U in 16 weeks in ≥2 transfusion episodes, and a maximum of 3 in 8 weeks. bHTB defined as ≥8 RBC U in 16 weeks, or ≥4 RBC U in 8 weeks.

Imetelstat Showed Clinical Activity in Patients 
With Prior Lenalidomide (n=26)
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• One of 5 (20%) patients with prior 
HMA, prior ESA, and prior LUSP 
achieved ≥8- and ≥24-week TI

• Two of 6 (33.3%) patients with prior 
HMA, prior ESA, prior LEN, and prior 
LUSP achieved ≥8-week TI

ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HI-E, hematologic improvement-erythroid; HMA, hypomethylating agent; HTB, high transfusion burden; IWG, International Working Group; LEN, lenalidomide; LTB, low 
transfusion burden; LUSP, luspatercept; n/m, number with event/number in population; RBC, red blood cell; TI, transfusion independence.
aLTB defined as 3-7 RBC U in 16 weeks in ≥2 transfusion episodes, and a maximum of 3 in 8 weeks. bHTB defined as ≥8 RBC U in 16 weeks, or ≥4 RBC U in 8 weeks.

Imetelstat Showed Modest Clinical Activity in Patients 
With Prior HMA (n=22)
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Safety Results With Imetelstat Were Consistent With Those of 
Phase 3 IMerge, With No New Signals Identified

Total (N=226)

TEAEs, n (%)

Any grade 221 (97.8)

Serious 85 (37.6)

Grade ≥3 200 (88.5)

Most common TEAEs by preferred term in ≥15% 
of patients, n (%)

Neutropenia 163 (72.1)

Thrombocytopenia 161 (71.2)

Anemia 48 (21.2)

Diarrhea 36 (15.9)

Alanine aminotransferase increased 35 (15.5)

TEAE, treatment-emergent adverse event.

• Most cytopenia events occurred in earlier 
treatment cycles/months and were 
temporary and reversible, with most     
grade  ≥3 neutropenia (82.6%) and 
thrombocytopenia (86.4%) events resolved 
to grade ≤2 in <4 weeks



Conclusions

ESA, erythropoiesis-stimulating agent; HMA, hypomethylating agent; LEN, lenalidomide; LR-MDS, lower-risk myelodysplastic syndromes; LUSP, luspatercept. 
1. Platzbecker U and Santini V, et al. Lancet. 2024;403(10423):249-260. 

• Patients who were ESA ineligible or who had prior treatment with LUSP or LEN in IMerge 
experienced clinical benefit from imetelstat treatment, similar to prior results from the IMerge 
pivotal trial1

— Patients who had prior treatment with HMA showed modest clinical activity with imetelstat

• Clinical activity of imetelstat was evident across lines of therapy and regardless of prior ESA 
response status

— The analysis was limited by the small number of patients in each group

• These results have important clinical implications in the evolving therapeutic landscape for  
LR-MDS, suggesting that imetelstat demonstrates clinical activity regardless of number or type 
of prior therapies



Acknowledgments 
• The authors thank all the patients and caregivers for their participation in this study and acknowledge the collaboration and commitment of all 

investigators and their research support staff

• This study was funded by the Geron Corporation; writing and editorial assistance were provided by Jeremy J. Henriques, PhD, CMPP, of The 
Lockwood Group (Stamford, CT, USA), funded by the Geron Corporation

Marielle Maria Beckers
Koen Van Eygen
Ber Heyrman
Jan Lemmens
Dominiek Mazure
Stef Meers
Dominik Selleslag

Thomas Cluzeau
Pierre Fenaux
Marie-Pierre Gourin
Laure Goursaud
Agnes Guerci-Bresler
Emmanuel Gyan
Kamel LaribiSophie Park
Jose Miguel Torregrosa-Diaz
Sylvain Thepot

Martine Klausmann
Ulrich Germing
Thomas Illmer
Michael Lübbert
Uwe Platzbecker
Markus Radsak
Katja Sockel
Lino Teichmann

Kalman Filanovsky
Ilana Hellmann
David Lavie
Drorit Merkel
Moshe Mittelman
Doaa N Okasha
Meir Preis
Asher Winder
Ofir Wolach

Daniela Barraco
Michele Cavo
Matteo Giovanni Della Porta 
Esther Oliva
Francesco Passamonti
Giuseppe Pietrantuono
Antonella Poloni
Marta Riva
Valeria Santini
Agostino Tafuri
Maria Teresa Voso
Jae-Sook Ahn
June-Won Cheong
Jun Ho Jang
Inho Kim
Hawk Kim
Yoo-Jin Kim
Je-Hwan Lee
Ho-Jun Shin

Rob Fijnheer
Saski Langemeijer
Arjan Van de Loosdrecht
Edo Vellenga

Janusz Halka
Wojciech Homenda
Maciej Kazmierczak
Pawel Wiszniewski
Tomasz Wrobel

Natalia Chernova
Igor Davydkin
Andrey Garifullin
Dmitry Kirtbaya
Alexandr Pristupa
Irina Samarina
Olga Samoilova

María Diez-Campelo
Patricia Font Lopez
Emilio Ojeda Gutiérrez
Inmaculada Marchante Cepillo
Elvira Mora
Raquel de Paz Arias
María Sayas
María Vahi Sanchez de Medina
David Valcárcel
Miriam Vara Pampliega
Blanca Xicoy

Stefan Balabanov
Michael Daskalakis
Tobias Silzle
Gregor Stehle

Berksoy Sahin
Guray Saydam
Selami Kocak Toprak

Jennifer Byrne
Dominic Culligan
Manish Jain
Srinivasan Narayanan 

Zvenyslava Maslyak
Ganna Usenko
Larysa Nogaieva

Ashwani Agerwal
Bipinkumar Amin
Leslie Andritsos
Ralph Boccia
Uma Borate
Hetty Carraway
Pinkal Desai
Antonio Di Stasi
Meagan Jacoby
Rami Komrokji
Yazan Madanat
Carole Miller
Sanjay Mohan
Manuel Modiano-Revah
Azra Raza
Pradip Rustagi
Gary Schiller
Lewis Silverman
Bart Scott
Jason Tache
Amer Zeidan

Rena Buckstein
Marie Grace Christou
Michelle Geddes
April Shamy
Karen Yee
Nancy Zhu

Jiri Mayer
Petra Bělohlávková
Olga Cerna
Anna Jonášová


	Effect of Prior Treatments on the Clinical Activity of Imetelstat in Transfusion-Dependent Patients with Erythropoiesis-Stimulating Agent, Relapsed or Refractory/Ineligible Lower-Risk Myelodysplastic Syndromes
	Background
	Methods
	Baseline Characteristics and Imetelstat Exposure in the Pooled Patient Population�
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Safety Results With Imetelstat Were Consistent With Those of Phase 3 IMerge, With No New Signals Identified
	Conclusions
	Acknowledgments 

