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Abstract 

Background  Olutasidenib is a potent, selective, oral, small molecule inhibitor of mutant IDH1 (mIDH1) which 
induced durable remissions in high-risk, relapsed/refractory (R/R) mIDH1 AML patients in a phase 1/2 trial. We present 
a pooled analysis from multiple cohorts of the phase 1/2 trial of patients with R/R AML who received combination 
olutasidenib and azacitidine therapy.

Methods  Adult patients with mIDH1R132 AML received 150 mg olutasidenib twice daily plus standard-of-care azaciti-
dine (OLU + AZA) and were evaluated for response and safety.

Results  Sixty-seven patients with R/R mIDH1R132 AML received combination OLU + AZA. Median age was 66 years 
(range 28–82) and 54% were male. Most patients (83%) had 2 + prior regimens, including a hypomethylating agent 
in 40%, IDH1 inhibitor therapy in 31% (olutasidenib in 24%), and hematopoietic stem cell transplant in 10%. Cytoge-
netic risk was intermediate in 72%, poor in 18% and unknown in 10%. CR/CRh was achieved in 21/67 (31%; 95% CI 
21–44) patients, with a median duration of 14.7 months (95% CI 4.6-not reached). CR was achieved in 18/67 (27%; 95% 
CI 17–39) patients, with median duration of 20.3 months (95% CI 3.7-not reached). Overall response (partial remission 
or better) was achieved in 34/67 (51%; 95% CI 38–63) patients. Median overall survival was 12.9 months (95% CI 18.7–
19.3). In a subset analysis excluding patients who had prior OLU exposure (N = 51), CR/CRh was achieved in 19/51 
(37%; 95% CI 24–52) patients, CR was achieved in 16/51 (31%; 95% CI 19–46), and overall response was achieved 
in 30/51 (59%; 95% CI 44–72). In patients who achieved CR/CRh and were transfusion-dependent at baseline, transfu-
sion independence (RBC and platelets) was achieved in 64% (7/11) and 57% (4/7) of patients, respectively. The most 
common Grade 3 or 4 adverse events (> 20% patients) were decreased platelet count (37%), red blood cell count 
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(25%), and neutrophil count (24%). Six patients (9%) experienced differentiation syndrome. Four (6%) discontinued 
treatment due to an adverse event.

Conclusions  Olutasidenib plus azacitidine induced high response rates and durable remissions with a tolerable side 
effect profile in patients with R/R AML with diverse treatment histories. The results represent another therapeutic 
option for patients with mIDH1 AML who may benefit from a targeted therapy.

Trial registration  NCT02719574.

Keywords  Isocitrate dehydrogenase-1, Hypomethylating agent, Mutant IDH1 inhibitor, Relapsed, Refractory, AML, 
Combination therapy

Background
Effective and well-tolerated treatments remain an area 
of need for patients with acute myeloid leukemia (AML), 
particularly in the relapsed/refractory (R/R) setting. The 
majority of patients with AML have inadequate response 
to available therapies or become refractory to first-line 
treatment or experience relapse after initial response [1]. 
Patients with R/R AML have a poor prognosis and lim-
ited treatment options. Additionally, as myeloid cancers 
mainly affect older adults, many patients with AML are 
unfit for intensive induction regimens due to age, comor-
bidities, or medical frailty [2]. Targeted treatments may 
provide an option for selected patients with AML, par-
ticularly in the R/R setting. Furthermore, targeted treat-
ments may be appropriate for use in combination with 
other standard therapies and studies are underway to 
determine if combining targeted therapy with standard-
of-care regimens may improve clinical outcomes.

About 7–14% of patients with AML have mutations in 
the isocitrate dehydrogenase 1 (IDH1) gene [3]. Muta-
tions in IDH1 lead to gain-of-function enzymatic activity 
that reduces α-ketoglutarate (α-KG) to the oncometabo-
lite 2-hydroxyglutarate (2-HG). Abnormal accumula-
tion of 2-HG blocks normal differentiation of stem and 
progenitor cells and promotes tumorigenesis. Inhibition 
of mIDH1 can prevent 2-HG production and restore 
normal cellular differentiation. Therefore, the oncogenic 
mIDH1 has been validated as a target for therapeutic 
intervention [4].

Olutasidenib (FT-2102) is a potent, selective, oral, 
small molecule inhibitor of mIDH1 that is FDA-approved 
for treatment of patients with R/R AML harboring 
mIDH1 [5]. Olutasidenib is highly specific for mutant 
IDH1, leaving wild-type IDH1 function intact [5]. Inhibi-
tion of wild-type IDH1 is detrimental to cell viability and 
homeostatic functions [6, 7]. Studies have shown that 
blocking wild-type IDH1 induces oxidative stress, which 
may enhance sensitivity to infections, and causes lower 
viability of hematopoietic stem cells under stress condi-
tions [6, 7]. Furthermore, wild-type IDH1 catalyzes the 
conversion of isocitrate to α-KG and it has been shown 
that low levels of α-KG can block hemoglobin production 

and cause anemia linked to erythropoiesis disruption [8, 
9]. Olutasidenib also has a low molecular weight of FW 
355. A mechanism of IDH1 inhibitor resistance is the 
development of an in cis second-site mutation at S280F 
[10, 11]. However, the olutasidenib molecule retains the 
ability to bind and inhibit R132C/S280F and R132H/
S280F double-mutant IDH1 [10].

A phase 1/2 trial of olutasidenib was conducted to 
assess its safety, pharmacologic profile, and clinical activ-
ity, with or without azacitidine, in patients with MDS or 
AML harboring mIDH1. In the phase 1 dose escalation 
and expansion study, the dose of 150 mg BID was estab-
lished and no dose-limiting toxicities were reported [12]. 
The phase 2 trial included the pivotal cohort of patients 
with R/R AML treated with olutasidenib monotherapy, 
upon which the drug was approved by the US FDA in 
2022 [13]. In the pivotal cohort, 35% of patients had a 
complete remission (CR) or CR with partial hematologic 
recovery (CRh), and the duration of CR/CRh in these 
patients was 25.9 months [13]. The phase 2 portion was a 
multi-cohort trial and certain cohorts have not been pre-
viously published, such as patients treated with the com-
bination olutasidenib plus azacitidine regimen who were 
relapsed and/or refractory to diverse therapies at study 
entry.

Herein we report the results from a pooled analysis 
of the phase 1 and phase 2 studies of patients with R/R 
mIDH1 AML who were eligible to receive azacitidine 
treatment and were assigned to a combination regimen 
of 150 mg olutasidenib plus standard-of-care azacitidine.

Methods
Study design
The study was a multicenter, open-label, phase 1/2 
trial. The methodology and results for the phase 1 dose 
selection and dose expansion as well as the phase 2 piv-
otal cohort were previously reported [12, 13]. Phase 2 
included multiple cohorts, and herein we report pooled 
analyses of three phase 2 cohorts of patients with R/R 
mIDH1 AML and two cohorts of patients from phase 1 
with R/R mIDH1 AML who received combination ther-
apy with the same olutasidenib dose plus azacitidine 
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(OLU + AZA). The 3 different patient cohorts from phase 
2 were defined by prior treatment exposure: patients who 
had not been previously treated with either a hypometh-
ylating agent (HMA) or IDH1 inhibitor (IDH1i), patients 
who had previously been treated with an HMA, and 
patients who had previously been treated with an IDH1i 
(Supplemental Figure S1).

In all patients in the analysis, olutasidenib was adminis-
tered at 150 mg, twice daily, in continuous 28-day cycles. 
Azacitidine was given per standard-of-care at a starting 
dose of 75 mg/m2 daily, for 7 consecutive days, in 28-day 
cycles. The cohorts described were enrolled across 32 
sites in the United States, Canada, Europe, and Asia 
Pacific.

Patients
Adults (≥ 18y) with pathologically proven AML with 
confirmed IDH1R132 gene mutation, with an Eastern 
Cooperative Oncology Group (ECOG) performance sta-
tus of 0–2, adequate liver and renal function, and QTcF 
≤ 450  ms were included. The study analysis included 
only patients with relapsed/refractory (R/R) AML, with 
cohorts assigned by their treatment history, specifically 
whether they inadequately responded to or progressed 
on prior HMA, and whether they received prior single-
agent IDH1i therapy (ivosidenib or olutasidenib) as their 
last therapy prior to study enrollment. The latter cohort 
included patients who progressed on single-agent oluta-
sidenib for whom azacitidine was added and they entered 
this cohort.

Efficacy assessments
The primary objective of the study was to evaluate the 
clinical activity of olutasidenib in combination with 
azacitidine for treatment of R/R mIDH1 AML. For the 
patients who met the analysis criteria, the full analy-
sis set was used, which included all patients who were 
enrolled in the study and received at least one dose of 
olutasidenib.

The primary efficacy endpoint was CR/CRh rate, 
defined as bone marrow blasts < 5% with complete 
(CR) or partial (CRh) hematologic recovery, assessed 
by investigators. The modified response criteria of the 
International Working Group in AML were used [14]. 
Secondary efficacy endpoints included overall response, 
56-day transfusion independence, time to response, 
duration of response, and overall survival (OS).

Safety assessments
Safety data were summarized descriptively for all patients 
who received at least one dose of olutasidenib. Patients 
were monitored for adverse events from the time of first 
dose until 28  days after the last dose of study drug or 

until resolution or stabilization of an adverse event. All 
adverse events were coded using MedDRA version 19.1 
and graded for severity via the NCI-CTCAE version 4.03. 
Laboratory safety assessments, vital signs, ECG, and 
physical examinations were summarized by visit.

Statistical analysis
Descriptive statistics are provided and summarized. 
Median time to event was analyzed using Kaplan–
Meier (K-M) methods for each cohort.

Results
Patients
A total of 67 enrolled patients with R/R mIDH1 AML 
received combination olutasidenib plus azacitidine treat-
ment in the trials (20 from phase 1, 47 from phase 2). All 
67 patients received at least one dose of their assigned 
treatment and were included in both efficacy and safety 
analyses. Overall, 12 (18%) patients became eligible for 
post-remission HSCT and discontinued treatment. Other 
reasons for discontinuation of treatment were disease 
progression (n = 25), adverse event (n = 4), investigator 
decision (n = 10), death (n = 6), withdrawal by subject 
(n = 1), or an unspecified reason (n = 9).

Demographics and baseline characteristics are sum-
marized in Table 1 for the full safety set. Median age was 
66  years, 54% of the study population were male, 58% 
were white, 6% were black or African American, and 4% 
were Asian, while 31% of patients did not report race or 
selected “other”. Patients were predominantly recruited 
from North America (48%) and Europe (43%), with a 
small percentage (9%) from Asia.

All patients in the analysis entered the study with the 
diagnosis of R/R AML and the median time from diag-
nosis to study entry was 10.2  months. Fifty-seven per-
cent of patients (38/67) had relapsed disease, 9% had 
over 12-months time since relapse, and 43% (29/67) had 
refractory disease. Patients had received a median of 
2 prior regimens (range 1–6) and 46% (31/67) had 3 or 
more prior regimens. All patients (100%) received induc-
tion therapy prior to study entry. Other prior regimens 
included HMA in 40% (27/67) (of whom 17 had azac-
itidine, 11 decitabine, 1 guadecitabine), IDH1 inhibitor 
therapy in 31% (21/67) (including 24% [16/67] who had 
received prior olutasidenib monotherapy and 7% [5/67] 
who received prior ivosidenib), HSCT in 10% (7/67) and 
venetoclax in 6% (4/67) of patients. Of the 4 patients with 
prior venetoclax treatment, 2 had received prior vene-
toclax and HMA regimens, and 2 had received prior 
venetoclax, IDH1i, and HMA. No patient in the study 
had a favorable cytogenetic risk classification at base-
line. A total of 12 patients (18%) had poor cytogenetic 
risk and 48 patients had intermediate risk (72%). Seven 
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patients (10%) had unknown risk classification. One 
to 3 co-mutations were identified in 39 (58%) patients 
and 4–7 co-mutations were found in 13 (19%) patients, 
with DNMT3A in 22 (33%), NPM1 in 18 (27%), FLT3 in 
13 (19%), and TP53 in 4 (6%) patients. Among patients 
with a FLT3 co-mutation, 6 (46%) received a prior FLT3 
inhibitor.

Study drug exposure
The combination therapy cohort (N = 67) received a 
median of 5 cycles (range 1–61) over a median treatment 
duration of 120 days (95% CI 86–144). A median of 262 
(range 4–2974) and 35 (3–471) doses of olutasidenib and 
azacitidine, respectively, were received.

Response to combination therapy
In the full combination therapy cohort, the over-
all response rate (ORR; partial remission or better), 

Table 1  Patient demographic and baseline disease 
characteristics in the full analysis population

Parameter Total
(N = 67)

Age, median years (range) 66 (28–82)

 < 65, n (%) 29 (43)

65 to < 75, n (%) 21 (31)

≥ 75, n (%) 17 (25)

Sex, n (%)

Male 36 (54)

Female 31 (46)

Race, n (%)

Asian 3 (4)

Black 4 (6)

White 39 (58)

Not reported 21 (31)

Region, n (%)

North America 32 (48)

EU 29 (43)

Asia Pacific 6 (9)

ECOG performance status score, n (%)b

0 23 (34)

1 32 (48)

2 12 (18)

Prior number of regimens, n (%)c

1 11 (16)

2 25 (37)

3 or more 31 (46)

Prior inductiond 67 (100)

Prior venetoclax treatment 4 (6)

Prior HMA treatment, n (%)e 27 (40)

Prior IDH1i therapy, n (%) 21 (31)

Prior olutasidenib therapy, n (%) 16 (24)

Prior HSCT, n (%) 7 (10)

AML type, n (%)

Primary de novo 44 (66)

Secondary 23 (34)

AML cytogenetic risk category, n (%)f

Favorable 0

Intermediate 48 (72)

Poor 12 (18)

Unknown/Missing 7 (10)

Hematologic laboratory parameters, median (range)

Percentage of bone marrow blasts 50 (4, 98)

Percentage of peripheral blood blasts 60 (1, 97)

White blood cells × 109/L 2.3 (0, 90.7)

Absolute neutrophil count × 109/L 0.41 (0, 17.2)

Renal function (creatinine clearance), n (%)

Normal (≥ 90 mL/min) 36 (54)

Mildly impaired (60–89 mL/min) 22 (33)

Moderately impaired (30–59 mL/min) 9 (13)

Severely impaired (15–29 mL/min) 0

Table 1  (continued)

Parameter Total
(N = 67)

AML IDH1 mutation type, n (%)g

R132C 40 (60)

R132H 19 (28)

R132G/L/S 8 (12)

AML number of co-mutations, n (%)

None 6 (9)

1 to 3 39 (58)

4 to 10 13 (19)

Unknown 9 (13)

Co-mutations in > 10% overall patients, n (%)

DNMT3A 22 (33)

NPM1 18 (27)

FLT3 13 (19)

SRSF2 9 (13)

ASXL1 9 (13)
a Patient did not identify as American Indian or Alaskan Native, Asian, Black or 
African American, Native Hawaiian or other Pacific Islander
b There were no patients with ECOG performance status score of 3 or 4
c Most common (> 5% of total patients) prior treatments included cytarabine 
(81%), idarubicin (36%), daunorubicin (30%), fludarabine (30%), investigational 
antineoplastic drugs (27%), azacitidine (25%), decitabine (16%), granulocyte 
colony stimulating factor (12%), midostaurin (10%), busulfan (9%), ivosidenib 
(7%), venetoclax 6%)
d 2 patients (3%) had missing regimen type in the medical history provided 
by the investigator; however, both patients had azacitidine as their induction 
regimen
e Of the 27 patients with prior HMA treatment, 17 had azacitidine, 11 had 
decitabine, 1 had guadecitabine; there was an overlap of 2 patients who had 
both prior azacitidine and prior decitabine
f Cytogenetic risk was assessed by investigators, according to National 
Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines for AML or 
European Leukemia Network guidelines
g Mutation type as reported by investigator
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was 51% (34/67; Table  2). The median time to over-
all response was 2  months (range 0.9–7.6). CR/CRh 
was achieved in 31% (21/67) of patients, with a median 
time to CR/CRh of 3 months (range 1–9.5) and median 
duration of 14.7  months (95% CI 4.6-NR; Fig.  1a). The 

rate of CR alone was 27% (18/67), with a median dura-
tion of 20.3 months (95% CI 3.7-NR) and time to CR of 
3 months (range 1–7.6) (Table 2). Among twelve patients 
(18%) who achieved remission and went on to receive 
HSCT, 9 had a best response of CR, 2 were CRi and 1 had 

Table 2  Response rates to olutasidenib and azacitidine combination treatment

NR not reached, CR complete remission, CRh CR with partial hematologic recovery, CRi CR with incomplete recovery, MLFS morphologic leukemia-free state, PR partial 
remission, SD stable disease (failure to achieve at least a PR but not meeting criteria for progressive disease)
a 11 patients censored
b 14 patients censored
c 10 patients censored
d 13 patients censored
e Includes 2 patients considered to have clinical benefit by the treating physician, defined as having SD for a period of ≥ 8 weeks

Response rates R/R AML
(N = 67)

R/R AML excluding 
prior olutasidenib
(N = 51)

CR rate

Response rate, n (%) [95% CI] 18 (27%)
[95% CI 16.8 - 39.1]

16 (31%)
[95% CI 19.1 - 45.9]

Time to CR, median months (range) 2.95 (1-7.6) 3.3 (1-7.6)

Duration of CR, median months [95% CI] 20.3
[95% CI 3.7 - NR]a

20.3
(95% CI 5.6 - NR)c

CR/CRh rate

Response rate, n (%) [95% CI] 21 (31%)
[95% CI 20.6 - 43.8]

19 (37%)
[95% CI 24.1 - 51.9]

Time to CR/CRh, median months (range) 3 (1-9.5) 3.6 (1-9.5)

Duration of CR/CRh, median months [95% CI] 14.7 [95% CI 4.6 - NR]a 14.7 [95% CI 4.6 - NR]c

Overall response rate

Response rate, n (%) [95% CI] 34 (51%)
[95% CI 38.2–63.2]

30 (59%)
[95% CI 44.2 - 72.4]

Time to first OR, median months (range) 1.95 (0.9-7.6) 1.9 (0.9-7.6)

Duration of OR, median months [95% CI] 6.5 [95% CI 3.7 - 21.2]b 8 [95% CI 4.5 - 21.2]d

Best overall response, n (%)

CR/CRh/CRi 26 (39) 23 (45)

CR 18 (27) 16 (31)

CRh 3 (4) 3 (6)

CRi 5 (7) 4 (8)

MLFS 4 (6) 4 (8)

PR 4 (6) 3 (6)

Stable disease 24 (36)e 15 (29)e

Progressive disease 2 (3) 2 (4)

Not evaluable/not done 7 (10) 4 (8)

Fig. 1  Duration of response for patients with CR/CRh compared to other responders. a Kaplan–Meier plot of duration of response comparing 
patients with best overall response (BOR) of CR/CRh (n = 21) vs other responders (n = 13). Other responders include patients with BOR of CRi, 
MLFS, and PR. b Swimmer plot of individual patients by responder (PR or better) or non-responder with their duration of treatment represented 
by the colored bar and duration of follow-up represented by the line. The color of the bar denotes the best overall response. The open circle 
is the time of first response, the diamond represents a progressive disease event and the closed circle represents a death event. Prior exposure 
to a hypomethylating agent (HMA) or IDH inhibitor (IDH1i) therapy is marked with an X in the corresponding column next to the lane. Other 
responders are patients with a best overall response of CRi, MLFS, or PR. CR, complete remission; CRh, CR with partial hematologic recovery; CRi, CR 
with incomplete recover; MLFS, morphologic leukemia-free state; PR, partial remission; NE, not evaluable; PD, progressive disease; SD, stable disease

(See figure on next page.)
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Fig. 1  (See legend on previous page.)
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a PR. Seven of the 12 (58%) patients who proceeded to 
transplant were censored for duration of response prior 
to transplant.

Best response by AML cytogenetic risk classification 
and co-mutation profile are presented in Supplemen-
tal Table  S2. Of patients in the full cohort who had a 
co-mutation in the FLT3 gene, the ORR was 54% (7/13) 
and the rate of CR/CRh was 23% (3/13). Four of the 7 
responders and all CR/CRh responders with FLT3 co-
mutation were previously treated with a FLT3 inhibitor. 
Of patients who had a co-mutation in TP53, the ORR was 
50% (2/4) and one patient (25%) achieved a CR.

Overall, 6 patients had CR duration longer than 
20  months, including 2 with CR duration longer 
than 40  months. Of the patients with CR dura-
tion > 20 months, 3 (50%) entered the study with no prior 
HMA and no prior IDH1i, 1 (17%) had received prior 
IDH1i but no prior HMA, 1 (17%) had received prior 
HMA but no IDH1i, and 1 (17%) had prior treatment 
with both an IDH1i and HMA, as well as prior veneto-
clax. There were 9 patients (50%) who achieved CR and 
discontinued treatment to undergo HSCT. Duration of 
CR was censored at the last recorded adequate response 
assessment, which occurred prior to discontinuation 
for transplant in 5 (56%) of the patients who proceeded 
to post-remission HSCT. In a post hoc analysis of the 9 
patients (50%) who achieved CR but did not discontinue 
treatment to undergo HSCT, the median duration of CR 
was 27.9 months (95% CI 1.7-NR).

Response by prior IDH1
In a subset analysis of patients who had prior treat-
ment with olutasidenib monotherapy (N = 16) prior to 
receiving combination OLU + AZA, the ORR was 25% 
(4/16), with 13% (2/16) achieving CR. In the analysis 
that excluded patients who had prior exposure to oluta-
sidenib (N = 51), overall response was achieved in 59% 
(30/51), CR/CRh was achieved in 37% (19/51), and CR 
was achieved in 31% (16/51) of patients (Table 2; Fig. 1b). 
The duration of CR/CRh for the subset of 51 patients 
was identical to that of the full group receiving combi-
nation therapy (Table  2). This subset analysis included 
5 patients who were R/R to prior ivosidenib, of whom 
40% (2/5) responded with a CR, including one who pro-
ceeded to HSCT after 3.1 months on OLU + AZA com-
bination therapy. The patient proceeding to transplant 
had 3 prior regimens (cytarabine, combination cyta-
rabine, etoposide, mitoxantrone, and ivosidenib). The 
other patient who achieved a CR on OLU + AZA had 2 
prior regimens (decitabine followed by ivosidenib), and 
experienced remission for 5.6  months before progress-
ing. The remaining patients with prior ivosidenib therapy 

included 2 patients with SD and 1 with PD when given 
combination therapy.

Response by Prior HMA
There were 27 patients (40%) who were R/R to prior HMA 
treatment at study entry. Among this subset, the ORR 
was 41% (11/27) and the CR/CRh rate was 30% (8/27), 
with 22% (6/27) patients experiencing CR (Fig. 1b). The 
median duration of CR/CRh to OLU + AZA combina-
tion therapy among patients who had prior HMA expo-
sure was 5.1 months (95% CI 1.7—NR). A subset analysis 
was also performed on patients who did not receive prior 
HMA (N = 40). The ORR was 58% (23/40) and CR/CRh 
was achieved in 33% (13/40), with 30% (12/40) attaining 
CR. The duration of CR/CRh in the patients who had 
no prior exposure to HMA was 24.1 months, which was 
longer compared to the full combination cohort as well as 
the subset with prior HMA.

Overall Survival
The median OS for all 67 patients in the full cohort was 
12.9 months (95% CI 8.7–19.3; Table 3). The median fol-
low-up time for OS was 36 months (95% CI 13.1–36.8). 
Among the patients who achieved CR/CRh, median 
OS was 30.6  months (95% CI 19.3-NR; Table  3). The 
24-month KM estimated probability of survival was 73% 
(95% CI 46–88) for patients who achieved CR/CRh on 
combination therapy (Table  3, Fig.  2a). Among patients 
who did not receive prior olutasidenib, the median 
OS was 18.1  months (95% CI 9.5–24.2) compared to 
7.5  months (95% CI 2.5–13.8) in patients who received 
prior treatment with olutasidenib (KM estimated prob-
ability in Fig. 2b). Furthermore, in patients who did not 
receive prior HMA, median OS was 18.1 months (95% CI 
9.3–30.6), compared to 9.5  months (95% CI 3–12.2) for 
patients who received prior HMA (KM estimated prob-
ability in Fig. 2c).

In a sensitivity analysis of OS whereby the 12 patients 
who achieved remission and went on to receive HSCT 
were censored at transplant, there was no effect on 
median overall survival.

Transfusion independence
In the combination cohort (N = 67), 56-day transfusion 
independence of red blood cells (RBC) and platelets was 
achieved in 29% (12/42) and 33% (13/39) of patients, 
respectively, who were transfusion-dependent at base-
line. In patients who achieved CR/CRh as their best over-
all response and were transfusion-dependent at baseline, 
56-day transfusion independence (RBC and platelets) 
was achieved in 64% (7/11) and 57% (4/7) of patients, 
respectively. Transfusion independence by best overall 
response is summarized in Fig. 3.
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Safety
At least one treatment-emergent adverse event (TEAE) 
occurred in 65 of 67 (97%) patients overall, 46 (69%) of 
whom experienced a treatment-related TEAE (Table  4). 
Serious TEAEs occurred in 47 patients (70%), 15 (22%) of 
whom had a serious treatment-related AE. Four patients 
(6%) experienced a TEAE as the primary cause of discon-
tinuation of study treatment. The AEs listed as the pri-
mary reason for discontinuation of drug were increased 
transaminases, increased gamma-glutamyltransferase, a 
cardiac arrest deemed probably not related to study drug 
that resulted in death, and a COVID-19 infection that led 
to death. Death during the treatment period or within 
28  days of the final dose was reported in 17 patients 
(25%); the majority were related to AML disease progres-
sion (n = 9; 13%). The only event that led to death in > 1 
patient was pneumonia (n = 2; 3%); none of the deaths 
were due to a TEAE related to study drug. 

The most frequent TEAEs in patients overall were 
nausea (35/67, 52%), constipation (28/67; 42%), vom-
iting (27/67; 40%), decreased platelet count (26/67; 
39%), diarrhea (21/67; 31%), and fatigue (21/67; 31%) 
(Table  4). Grade 3/4 adverse events occurred in 43/67 
(64%) patients (Table 4). The most common grade 3 or 4 
adverse events (> 20% patients) were decreased platelet 

count in 37% (25/67), decreased red blood cell count in 
25% (17/67), and decreased neutrophil count in 24% 
(16/67) of patients. Six patients (9%) experienced dif-
ferentiation syndrome, of which 2 (3%) were grade 3. 
Of the patients experiencing differentiation syndrome, 
4 had their dose temporarily held; all recovered and 
resumed treatment. Grade 3 or 4 increases in serum ala-
nine transaminase (ALT), aspartate transaminase (AST), 
alkaline phosphatase (ALP), and transaminases were 
reported in 1 patient each. QT prolongation occurred in 
6 patients (9%) overall, of which 3 (4%) were grade 3 and 
none were higher than grade 3.

Discussion
Olutasidenib, in combination with the HMA azaciti-
dine, induced overall responses in 51% and a durable 
CR or CRh in 31% of adult patients with R/R mIDH1 
AML, including those who were R/R to prior HMA 
and/or mIDH1 inhibitor. To our knowledge, this is the 
first study reporting efficacy and safety of combination 
therapy with an mIDH1 inhibitor and HMA in the R/R 
AML setting. Transfusion independence was achieved 
in all response groups, including patients with non-CR/
CRh responses or no response. As expected, the subset 
of patients who were naïve to prior olutasidenib therapy 

Table 3  Overall survival

NR not reached
a 22 patients censored

R/R AML receiving 
combination 
therapy
N = 67

Overall survival

Median overall survival, all patients, months (range) [95% CI] 12.9 (0.1-55.3)a

[95% CI 8.7–19.3]

Median overall survival, CR/CRh responder, months (range) [95% CI] 30.6 (11–55.3)
[95% CI 19.3-NR]

OS Probability All Patients, % (95% CI)

12 months 53 (40-64)

24 months 33 (21-46)

OS Probability CR/CRh responder, % (95% CI)

12 months 90 (67-98)

24 months 73 (46-88)

(See figure on next page.)
Fig. 2  Overall survival probability by response. a Kaplan–Meier estimate of overall survival for patients with CR/CRh (n = 21), other responders 
(n = 13), and non-responders (n = 33). Other responders are patients with CRi, MLFS, or PR. Non-responders are patients in response assessment 
categories other than CR, CRh, CRi, PR, and MLFS. b Kaplan–Meier estimate of overall survival in patients who had prior olutasidenib (OLU) therapy 
or no prior olutasidenib therapy. c Kaplan–Meier estimate of overall survival in patients who had prior hypomethylating agent (HMA) or no prior 
HMA. CR, complete remission; CRh, CR with partial hematologic recovery; CRi, CR with incomplete recover; MLFS, morphologic leukemia-free state; 
PR, partial remission
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Fig. 2  (See legend on previous page.)
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had a higher response rate. Several patients in the study 
achieved remission and went on to HSCT. More evalu-
ation is needed to understand how patients may benefit 
from olutasidenib maintenance therapy post-transplant, 
and a phase 1 study is underway to evaluate olutasidenib 
treatment in such a setting (NCT06543381).

A doublet regimen combining ivosidenib (an mIDH1 
inhibitor) with azacitidine has been shown to have clini-
cal activity in newly diagnosed, treatment-naïve patients 
with mIDH1 AML [15]. However, there has been no pub-
lished study on this doublet therapy in the mIDH1 R/R 
AML population, which is more difficult to treat and typ-
ically has lower response rates compared to treatment-
naive AML. The safety of olutasidenib and azacitidine 
doublet therapy was in line with the safety profile of the 
individual therapies added together. There was no con-
cerning safety signal with olutasidenib plus azacitidine.

Emerging clinical data have demonstrated potential for 
combination therapy with the BCL2-inhibitor venetoclax 
in patients who are unfit for intensive induction therapy 
[16]. Studies are underway to test many doublet and even 
triplet therapies using targeted treatments, HMA, and 
venetoclax, in order to address the limited options many 
AML patients have based on their age or medical fitness 
[17, 18]. In the VIALE-A trial of venetoclax and HMA 
combination treatment of newly diagnosed patients with 
AML who were unfit for intensive chemotherapy, there 
was a higher rate of CR/CRi with combination ther-
apy compared to HMA treatment alone (66.8% vs 29%, 
respectively; p < 0.001) [19]. Our study was designed 
before venetoclax-based treatments were widely used 
for AML. Four patients in the study had prior venetoclax 
treatment and one patient achieved a CR with a dura-
tion of > 20  months despite having been R/R to prior 
venetoclax, HMA, and olutasidenib. The potential use 
of sequential or triplet venetoclax with olutasidenib and 
an HMA in patients with mIDH1 needs to be addressed 
in future studies. A phase 1b/phase 2 study of decitabine 
and venetoclax in combination with olutasidenib is ongo-
ing and recruiting patients (NCT06445959).

Limitations to note include the small sample size, the 
fact that this analysis was conducted post hoc and was 
compiled from multiple patient cohorts with different 
disease histories reflecting a heterogeneous patient popu-
lation. Those factors may confound response to therapy. 
In addition, there was a potentially truncated duration 
of response due to patients achieving remission and dis-
continuing combination therapy to proceed onto HSCT. 
While that is a positive outcome, most patients undergo-
ing transplant had no response assessments conducted 
after discontinuing the study treatment, thus prematurely 
shortening the length of time their response could be 
tracked. Indeed, in a post hoc analysis that removed the 9 

Fig. 3  Patients who achieved 56-day transfusion independence. *The 
proportion of patients who were transfusion-dependent at baseline 
and achieved transfusion independence for at least 56 consecutive 
days after receiving at least one dose of olutasidenib plus azacitidine 
combination therapy. Other responders are patients with CRi, MLFS, 
or PR. Non-responders are patients in response assessment categories 
other than CR, CRh, CRi, PR, and MLFS. CR, complete remission; 
CRh, CR with partial hematologic recovery; CRi, CR with incomplete 
recover; MLFS, morphologic leukemia-free state; PR, partial remission

Table 4  TEAEs of all grades (in ≥ 20% patients) and grade 3/4 
severity (in ≥ 5% patients)

AE, n (%) All Grades
(N = 67)

Grade 3/4
(N = 67)

Patients with any AE 65 (97) 60 (90)

Hematologic AE

Platelet count decreased 26 (39) 25 (37)

Red blood cell count decreased 18 (27) 17 (25)

Neutrophil count decreased 17 (25) 16 (24)

White blood cell count increased 17 (25) 7 (10)

Febrile neutropenia 16 (24) 13 (19)

White blood cell count decreased 7 (10) 4 (6)

Non-hematologic AE

Nausea 35 (52) 3 (4)

Constipation 28 (42) 2 (3)

Vomiting 27 (40) 3 (4)

Diarrhea 21 (31) 1 (1)

Fatigue 21 (31) 7 (10)

Hypokalemia 18 (27) 4 (6)

Headache 17 (25) 1 (1)

Decreased appetite 16 (24) 0

Cough 15 (22) 1 (1)

Pyrexia 15 (22) 0

Hypertension 8 (12) 4 (6)

Pneumonia 8 (12) 4 (6)
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patients with CR who discontinued treatment to proceed 
to transplant, the duration of CR was longer.

The responses reported appear similar to those 
reported from the pivotal phase 2 single-agent cohort 
[13]. de Botton et  al. [13] reported an ORR of 48% and 
CR/CRh rate of 35% compared to 51% and 31%, respec-
tively in the combination therapy cohort. However, it is 
important to note that 31% of the combination cohort 
received prior IDH1i therapy compared to no prior IDH1i 
therapy in the monotherapy cohort. When excluding the 
patients who had prior olutasidenib, the ORR with com-
bination therapy was 59%, with a CR/CRh rate of 37%. In 
addition, the combination cohort was also more heavily 
pretreated overall, with 46% having 3 or more prior lines 
of therapy compared to 37% in the pivotal phase 2 mono-
therapy cohort. In light of those differences, the results 
obtained with the olutasidenib plus azacitidine combina-
tion in relapsed/refractory AML harboring mIDH1 are 
encouraging.

Conclusions
Olutasidenib in combination with azacitidine induced 
high response rates and durable remissions with a well-
characterized and manageable side effect profile in 
patients with R/R mIDH1 AML. The observed efficacy is 
clinically meaningful and represents a new molecularly 
targeted therapeutic option for a patient population that 
has a poor prognosis and limited treatment options.
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