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RESULTS (cont.
( cont.
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– Data in the French Chart Review were collected at the time of initial AML
diagnosis and onwards; comparatively, patients in the AG221-C-001 trial
were enrolled at various times after their R/R AML diagnosis, and data
were only collected after enrollment
– To mimic the date of randomization in the AG221-C-001 trial, time origin
(baseline, the time at which a patient enters the study) for the French
Chart Review study was adjusted so that patients were followed from
the initiation date of their last treatment line after their initial R/R disease
diagnosis

• 4 clinical advisors from different geographical locations (USA, Canada,
Australia, and France) were consulted regarding the prognostic factors that
were expected to have the largest impact on treatment response in patients
with mIDH2+ R/R AML
• Covariates included in the primary analysis were based on aggregate
rankings from these clinicians and the availability of prognostic factors in
the AG221-C-001 trial and French Chart Review (Table 1)
Table 1. Overview of Group Demographic Balance Before and After Matching
Pre-matching Characteristics
Covariates
SoC Group

Enasidenib
Group

SMD

80

195

NA

n

Data sources
• AG221-C-001 trial: a phase 1/2, multicenter, open-label, single-arm, dose
escalation and expansion trial that investigated the efficacy and safety of
orally administered 100 mg of enasidenib in 214 patients with mIDH2+
R/R AML
• French Chart Review: a retrospective, observational, multicenter,
chart review study of 104 enrolled patients with mIDH2+ R/R AML
that investigated the efficacy of a variety of SoC therapies (i.e. BSC,
5-azacitidine, ‘7+3’ chemotherapy, clofarabine, decitabine, mercaptopurine,
and cytarabine-containing regimens)

b

Post-matching Characteristicsa
(Optimal 1:1 Matching)
SoC Group
78

c

Enasidenib
Group

SMDb

78

NA

Prior HSCT, %

24

14

0.26

24

21

0.092

≥ 2 Prior lines of AML therapy, %

33

53

0.42

33

35

0.03

Age ≥ 65 years, %

62

64

0.14

62

62

< 0.001

Cytogenetic risk profile, %
84

49

0.38

83

83

< 0.001

Poor

6

27

0.57

7

7

< 0.001

Failure / unevaluable

10

24

0.78

10

10

< 0.001

20

22

0.04

21

17

0.098

Prior MDS, %
Proportion with SMD ≥ 0.10

86%

0%

Mean SMD

0.37

0.032

PSM algorithm was based on five covariates (history of HSCT at baseline, prior lines of therapy, age, cytogenetic risk profile, and history
of MDS).
b
SMDs greater than 0.10 have been bolded.
c
2 patients from the standard of care group were removed due to missing covariate values.
AML, acute myeloid leukemia; HSCT, hemopoietic stem cell transplantation; MDS, myelodysplastic syndrome; PSM, propensity score
matching; SMD, standardized mean difference; SoC, standard of care.
a

• For the primary analysis, propensity scores were defined as the conditional
probability of each patient being assigned to the standard of care group
(i.e. group with the smaller sample size) and were estimated by fitting
a multivariable logistic regression that included the covariates and the
treatment patients received (i.e. enasidenib or SoC therapies) as the
dependent variable

Statistical Methods
• For the primary analysis, patients from the enasidenib group were matched
with patients from the SoC group based on their propensity scores using
optimal 1:1 matching (Figure 1)
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Primary Outcome
• The primary outcome of interest was OS, defined as time from baseline to
death from any cause

A
A

• The primary analysis population included patients with mIDH2+ R/R AML
• It excluded patients who underwent HSCT after baseline, due to label
expectations for enasidenib in Europe and the confounding effect of HSCT
on treatment outcomes

OBJECTIVE

METHODS

A

Primary Analysis Population

Intermediate

• To evaluate the relative effectiveness of enasidenib and current SoC
therapies in terms of OS among patients with mIDH2+ R/R AML who
are ineligible for hematopoietic stem cell transplantation (HSCT) using
propensity score matching (PSM) techniques leveraging data from the
AG221-C-001 trial and a real-world evidence study (the French Chart
Review)

AG221-C-001 studya
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Figure 2. Kaplan-Meier Plot of OS for Optimal 1:1 Propensity-Matched Sample of Patients
Receiving Enasideniba and SoC Therapiesb

Figure 1. Overview of Conventional PSM Methods

A

Estimate propensity score

A

A

A

A

A

C

B

B

C

B

∑

Generate 1:1 pairs such that the pairs
minimize the average within-pair
difference in propensity scoresb

A

N

min

N–1 | Diffi |

Survival Probability

• Acute myeloid leukemia (AML) is a rare and life-threatening hematological
cancer that originates in the myeloid line of hematopoietic precursor
cells1,2
• A recent systematic literature review reported that the global prevalence
of AML ranges from 0.6 to 11.0 per 100,000 persons3
• Prognosis for patients with relapsed or refractory (R/R) AML is particularly
poor, with a median overall survival (OS) of 3–6 months and 5-year
survival of 5%–10%4,5
• The general treatment strategy for AML has changed little in the past
30 years
– Treatment may consist of lengthy and frequent blood transfusions,
hydroxyurea, antifibrinolytics, and antibiotics
– Best supportive care (BSC) is the only treatment option available for up
to 50% of patients with R/R AML6–10
• There remains a critical unmet need for new, effective, and well-tolerated
therapies for R/R AML
• A treatment option that promotes differentiation of myeloid precursors into
mature blood cells while avoiding the severe myelosuppressive effects of
cytotoxic chemotherapy could represent a novel, targeted mechanism of
action for treatment of R/R AML
– Benefits could include preventing disease progression, extending
survival, and improving quality of life
• IDHIFA® (enasidenib) is a first-in-class, selective, potent inhibitor of the
neomorphic function of isocitrate dehydrogenase 2 (IDH2) mutant protein
and is indicated for the treatment of adult patients with R/R AML with an
IDH2 mutation (mIDH2+) in the USA11
– The recommended dose is 100 mg taken orally once daily until disease
progression or unacceptable toxicity
• Efficacy and safety data for enasidenib in patients with mIDH2+ R/R AML
are available from the phase 1/2, single-arm AG221-C-001 trial12
• In that trial, overall response rate (ORR) was 38.8%, complete response
(CR) rate was 19.6%, and median OS was 8.8 months for enasidenibtreated patients with mIDH2+ R/R AML
– Enasidenib also reduced dependency on blood transfusions and had a
manageable safety profile
• Although results from the AG221-C-001 trial demonstrate that enasidenib
is associated with clinical benefits, studies have not directly compared
enasidenib with current standard of care (SoC) therapies among patients
with mIDH2+ R/R AML

METHODS (cont.
( cont.
cont.))

A

HR 0.67,
95% CI 0.47–0.97

• Propensity score techniques, such as matching and weighting, are a robust
and commonly used method for comparative effectiveness research when
head-to-head data are not available
• Findings from this study demonstrate that enasidenib offers a statistically
significant survival benefit compared with SoC therapies for patients with
mIDH2+ R/R AML who are not eligible for HSCT
• Future studies are needed to validate these findings using other data
sources and outcomes, such as event-free survival

0.25

j=1

Various shapes and sizes represent different patient characteristics.
b
Optimal 1:1 matching was used to allow for use of all controls.
Diff, difference; PSM, propensity score matching; SoC, standard of care.
a

• Standardized mean differences between treatment groups for each of
the selected covariates were compared before and after matching to
determine whether the PSM methods sufficiently balanced the
covariates
– A minimum mean difference threshold of ≥ 0.10 was considered to
indicate a remaining imbalance between groups of potential importance,
with smaller standardized mean differences indicating a better balance
between groups13
• Hazard ratios (HRs) were estimated from Cox proportional hazard models
that accounted for matching using robust variance estimators where the HR
was regressed based on the treatment received
• Robustness of results was assessed through a range of sensitivity analyses
that tested a variety of matching and weighting algorithms, as well as the
inclusion of different covariates and different population parameters

RESULTS
Before Matching
• After exclusion of patients who underwent HSCT after baseline, 195 patients
treated with enasidenib in the AG221-C-001 trial and 80 patients treated
with SoC therapies in the French Chart Review were included in the
pre-match population
• Considerable differences between patients receiving enasidenib and
standard of care were observed in terms of number of prior treatment lines,
age, prior HSCT, and cytogenetic risk profile (Table 1)
– Enasidenib was associated with numerically improved OS compared
with SoC therapies (HR 0.82, 95% confidence interval [CI] 0.61–1.11)

After Matching
• After matching on covariates and excluding patients with missing data,
a total of 156 patients were included in the primary analysis population
(n = 78 for each treatment group)
• Post-match groups were well-suited to derive a comparison of OS
between treatment groups, with all standardized mean differences
< 0.10 (Table 1)
– Enasidenib was associated with a statistically significant improvement
in OS compared with SoC therapies (HR 0.67, 95% CI 0.47–0.97)
(Figure 2)
Estimated survival rates for enasidenib and SoC therapies were
82% and 64% at 3 months, and 40% and 26% at 12 months,
respectively
• Results remained robust (either numerically or significantly in favor of
enasidenib) across sensitivity analyses (Figure 3)


– Certain covariates (e.g., duration of first response) could not be included
for propensity score estimation or subsequent statistical adjustments
due to unavailability
– Criticisms of analyses based on PSM techniques, such as incomplete
sampling from the treatment and control groups, have been reported
previously14
– Analyses employing multivariable modeling or matching techniques
cannot adjust for unknown confounding variables that may influence
patient outcomes

CONCLUSIONS
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AG221-C-001 Trial.
b
French Chart Review Study.
The reported HR and 95% CI (depicted by the shaded areas) were estimated from a Cox proportional hazards analysis of the matched sample
using a robust variance estimator to account for the presence of matching.
CI, confidence interval; HR, hazard ratio; OS, overall survival; SoC, standard of care.
a
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Figure 3. Comparison of OS Across Sensitivity Analyses
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DISCLOSURES

DISCUSSION
• Current treatment options for patients with R/R AML are limited, and there
is a substantial unmet need for effective, well-tolerated therapies
• This is the first study to compare enasidenib and SoC therapies for the
treatment of patients with mIDH2+ R/R AML
• The results of this study should be interpreted in the context of the following
limitations:
– Patients with missing data were excluded from the analyses
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