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Summary
Acute myeloid leukaemia (AML) commonly affects the elderly and is associated with a high risk of 
relapse and poor overall survival.1 AML patients who are ineligible for standard therapy based on 
advanced age and/or comorbidities have poor prognosis and limited treatment options;2,3 therefore, 
there is an unmet clinical need for certain subgroups of AML patients. 

Isocitrate dehydrogenase 1 (IDH1) is a metabolic 
enzyme which catalyses the oxidative 
decarboxylation of isocitrate to α-ketoglutarate, 
while the mutant IDH1 (mIDH1) enzyme 
catalyses the reduction of α-ketoglutarate to 
the oncometabolite D-2-hydroxyglutarate.4,5 
Accumulation of D-2-hydroxyglutarate results 
in myeloid differentiation arrest and epigenetic 
dysregulation, promoting leukaemogenesis.6-8 

Somatic mutations in the IDH1 gene occur in 
6–14% of patients with AML.9

In an ongoing Phase Ib study,10 23 newly 
diagnosed patients with mIDH1 AML were 
treated with ivosidenib 500 mg once daily, in 
combination with azacitidine 75 mg/m2 for 7 days 
(in a 28-day schedule). The spectrum of adverse 
events has been consistent with monotherapy 
experiences with ivosidenib or azacitidine. The 
investigators of the study reported four cases 
of IDH differentiation syndrome: three were  
deemed to be serious adverse events, but all four 
cases resolved. 
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Figure 1: AGILE study schema. 

*CRh is defined as CR with partial recovery of peripheral blood counts (<5% bone marrow blasts, platelets  
>50,000 /μL, and ANC >500 /μL) and will be derived by the sponsor.

†Includes CR, CRi/CRp, partial response, and morphological leukaemia-free state.

AML: acute myeloid leukaemia; ANC: absolute neutrophil count; CR: complete remission; CRh: complete remission 
with partial haematologic recovery; CRi: complete remission with incomplete haematologic recovery; CRp: complete 
remission with incomplete platelet recovery; ECOG: Eastern Cooperative Oncology Group; EORTC QLQ-C30: 
European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire; EQ-5D-5L: 
EuroQol-5 dimension 5-level health-related quality of life questionnaire; LVEF: left ventricular ejection fraction;  
HMA: hypomethylating agent; IDH1: isocitrate dehydrogenase 1; IV: intravenous; MDS: myelodysplastic syndrome; 
mIDH1: mutant IDH1; MPN: myeloproliferative neoplasms; SC: subcutaneous; WHO: World Health Organization; QD: 
once daily. 

Adapted from Montesinos et al.12
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The overall response rate was 78.3% (18 patients) 
and 60.9% (14 patients) achieved a complete 
remission (CR). Median time to response was 1.8 
months (range: 0.7–3.8 months) and median time 
to CR was 3.7 months (range: 0.8–15.7 months). 
Overall survival probability (12-month rate) was 
82%. In patients with CR, mIDH1 clearance (<0.02–
0.04%) in bone marrow mononuclear cells was 
observed in 71% (10 out of 14) of patients. These 
data provided the rationale for the design of the 
AGILE Phase III clinical trial.11 

The authors report protocol amendments of key 
inclusion criteria and study design of the ongoing 
AGILE study of the ivosidenib plus azacitidine 
combination regimen in adults with mIDH1 newly 
diagnosed AML. AGILE is a global, double-blind, 
randomised, placebo-controlled, Phase III trial 
with a total of 166 participating study centres in 
North America, South America, Asia, and Europe. 
The study schema is shown in Figure 1.12 Enrolled 
patients were randomised 1:1 to receive either a 
combination of ivosidenib 500 mg once daily 
plus azacitidine 75 mg/m2 for 7 days in 28-day 
cycles, or a matched placebo plus azacitidine. 
Randomisation was stratified by region and by de 
novo versus secondary AML. Key eligibility criteria 
included patients with previously untreated  
mIDH1 AML, who were not candidates to receive 

induction chemotherapy (IC) treatment, and 
who had not received prior treatment with a 
hypomethylating agent or mIDH1 inhibitor. The 
recent amendment further specified criteria for  
IC-ineligibility as ≥75 years of age or reduced 
Eastern Cooperative Oncology Group 
performance status ([ECOG PS]: 2), or significant 
organ dysfunction (i.e., severe cardiac or 
pulmonary disorder, or impaired renal or liver 
function). The primary endpoint has been 
changed to event-free survival, defined as the 
time from randomisation until treatment failure, 
relapse from remission, or death from any cause 
(whichever occurs first). Treatment failure was 
defined as failure to achieve CR by Week 24. Key 
secondary efficacy endpoints were amended 
to overall survival, CR rate, CR plus CR with 
partial haematologic recovery rate, and overall  
response rate. 

The favourable safety profile and encouraging 
clinical activity observed in the Phase Ib 
ivosidenib plus azacitidine combination study for 
the treatment of IC-ineligible mIDH1 AML warrant 
a timely and accurate assessment of the clinical 
benefit in this difficult-to-treat population with 
the Phase III AGILE clinical trial. AGILE is currently 
open for enrolment globally. 

References

1.	 Almeida AM, Ramos F. Acute myeloid 
leukemia in the older adults. Leuk Res 
Rep. 2016;6:1-7.

2.	 Pettit K, Odenike O. Defining and 
treating older adults with acute 
myeloid leukemia who are ineligible 
for intensive therapies. Front Oncol. 
2015;5:280.

3.	 Walter RB et al. Resistance prediction 
in AML: analysis of 4601 patients from 
MRC/NCRI, HOVON/SAKK, SWOG 
and MD Anderson Cancer Center. 
Leukemia. 2015;29(2):312-20.

4.	 Dang L et al. Cancer-associated 
IDH1 mutations produce 
2-hydroxyglutarate. Nature. 
2009;462(7274):739.

5.	 Ward PS et al. The common feature 
of leukemia-associated IDH1 and IDH2 
mutations is a neomorphic enzyme 
activity converting α-ketoglutarate 

to 2-hydroxyglutarate. Cancer Cell. 
2010;17(3):225-34.

6.	 Lu C et al. IDH mutation impairs 
histone demethylation and results in 
a block to cell differentiation. Nature. 
2012;483(7390):474-8.

7.	 Saha SK et al. Mutant IDH inhibits 
HNF-4α to block hepatocyte 
differentiation and promote biliary 
cancer. Nature. 2014;513(7516):110-4.

8.	 Xu W et al. Oncometabolite 
2-hydroxyglutarate is a competitive 
inhibitor of α-ketoglutarate-
dependent dioxygenases. Cancer Cell. 
2011;19(1):17-30.

9.	 DiNardo CD et al. Characteristics, 
clinical outcome, and prognostic 
significance of IDH mutations in AML. 
Am J Hematol. 2015;90(8):732-6.

10.	 Celgene. A safety and efficacy study 
of oral AG-120 plus subcutaneous 

azacitidine and oral AG-221 plus 
subcutaneous azacitidine in subjects 
with newly diagnosed acute myeloid 
leukemia (AML). NCT02677922. 
https://clinicaltrials.gov/ct2/show/
NCT02677922.

11.	 Agios Pharmaceuticals, Inc. Study 
of AG-120 (ivosidenib) vs. placebo 
in combination with azacitidine in 
patients with previously untreated 
acute myeloid leukemia with an IDH1 
mutation (AGILE). NCT03173248. 
https://clinicaltrials.gov/ct2/show/
NCT03173248.

12.	 Montesinos P et al. AGILE: Phase III, 
double-blind, randomized, placebo-
controlled study of ivosidenib in 
combination with azacitidine in adults 
with newly diagnosed acute myeloid 
leukemia and an IDH1 Mutation. 
Abstract PB1862. 25th European 
Hematology Association (EHA) 
Virtual Congress, 11-21 June, 2020.


