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• Discuss new and updated classification systems for AML and MDS

• Learn about new and updated prognostic systems for AML and MDS

• Review new treatment approaches for AML and MDS

Learning Objectives



New/Updated Classification Systems for AML and MDS



• 2022 Update to the WHO Classification System (WHO 2022)

• The International Consensus Classification of Myeloid Neoplasms and 
Acute Leukemia (ICC)

• ELN 2022 AML Recommendations

New/Updated Classification Systems



ELN 2022 Recommended Work Up 

Dohner et al, Blood 2022



Khoury et al, Leukemia 2022

WHO 2022 - MDS



Arber et al, Blood 2022

ICC - MDS



Khoury et al, Leukemia 2022

WHO 2022 – MDS/MPNs and CHIP/CCUS



Arber et al, Blood 2022

ICC - CMML



Khoury et al, Leukemia 2022

WHO 2022 – AML



Arber et al, Blood 2022
Dohner et al, Blood 2022

ICC - AML



Arber et al, Blood 2022
Dohner et al, Blood 2022

ICC – TP53 AML/MDS



Arber et al, Blood 2022
Dohner et al, Blood 2022

ICC – AML/MDS Summary



New/Updated Prognostic Systems for AML and MDS



Dohner et al, Blood 2017

ELN 2017 Risk Stratification



Dohner et al, Blood 2022

ELN 2022 Risk Stratification

*

*

*

*
*

*

*

* Changes from ELN 2017



Revised International Prognostic Scoring System

Greenberg et al, Blood 2012.



International Prognostic Scoring System – Molecular

Bernard et al, NEJM Evidence 2022.



IPSS-M, Continued

Bernard et al, NEJM Evidence 2022.



IPSS-M, Continued

Bernard et al, NEJM Evidence 2022.



IPSS-M – Therapy-Related MDS

Bernard et al, NEJM Evidence 2022.



New Treatment Approaches for AML and MDS



Montesinos et al, ASH 2021, Abstract #697.
Montesinos et al, NEJM 2022.

AGILE: Ivosidenib+Azacitidine vs PBO+Aza
for Newly Diagnosed AML with mIDH1

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Montesinos et al, ASH 2021, Abstract #697.
Montesinos et al, NEJM 2022.

AGILE: OS and EFS



Montesinos et al, ASH 2021, Abstract #697.
Montesinos et al, NEJM 2022.

AGILE: Responses

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Montesinos et al, ASH 2021, Abstract #697.
Montesinos et al, NEJM 2022.

AGILE: AEs

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Patient DISPOSITION / SCHEMA

*Still receiving study drug at data cutoff (July 15, 2019).
†Became eligible for hematopoietic stem cell transplant during treatment.
Requirement of ANC >/= 500 and and Plt >/= 20 at the time of screening

Screened: 
N = 555

Randomized
N = 472

Placebo
QD x 14 days

n = 234

CC-486
QD x 14 days

n = 238

Treatment 
ongoing*

n = 26

Treatment 
ongoing*

n = 45

Discontinued treatment: n = 208
Disease relapse 77%
Withdrew consent 6%
Adverse events 5%
Other 1%
Death 1%
Physician decision† 0%

Discontinued treatment: n = 193
Disease relapse 60%
Adverse events 12%
Withdrew consent 4%
Physician decision† 3%
Other 2%
Death 0.4%

Screened but 
not randomized

n = 83

Screening

Key eligibility criteria:
• First CR / CRi with 

IC ± consolidation 
• Age ≥55 years
• de novo or secondary 

AML
• ECOG PS score 0-3
• Intermediate- or poor-risk 

cytogenetics
• Ineligible for HSCT at the 

time of screening

Randomization (1:1) 

Within 4 months (±7 
days) of CR/CRi

Stratified by:
• Age: 55–64 / ≥ 65
• Prior MDS/CMML: Y / 

N
• Cytogenetic risk:  

Intermediate / Poor
• Consolidation: Y / N

Wei et al, ASH 2019. Abstr LBA 3.
Wei et al, NEJM 2020.

Primary Endpoint: OS; Secondary Endpoints: RFS, QoL and Safety.

QUAZAR AML-001 Maintenance Trial
CC-486 (Oral Azacitidine) 



Wei et al, ASH 2019. Abstr LBA 3.
Wei et al, NEJM 2020.

QUAZAR Trial – Patient Characteristics



Preferred term

CC-486
n = 236

Placebo
n = 233

All Grades Grade 3–4 All Grades Grade 3–4
n (%)

Patients with ≥1 AE 231 (98) 169 (72) 225 (97) 147 (63)
Gastrointestinal

Nausea 153 (65) 6 (3) 55 (24) 1 (0.4)
Vomiting 141 (60) 7 (3) 23 (10) 0
Diarrhea 119 (50) 12 (5) 50 (22) 3 (1)
Constipation 91 (39) 3 (1) 56 (24) 0

Hematologic
Neutropenia 105 (45) 97 (41) 61 (26) 55 (24)
Thrombocytopenia 79 (34) 53 (23) 63 (27) 50 (22)
Anemia 48 (20) 33 (14) 42 (18) 30 (13)

Other
Fatigue 70 (30) 7 (3) 45 (19) 2 (1)
Asthenia 44 (19) 2 (1) 13 (6) 1 (0.4)
Pyrexia 36 (15) 4 (2) 44 (19) 1 (0.4)
Cough 29 (12) 0 39 (17) 0

• Median treatment durations:
– CC-486: 12 cycles (range 1–80)
– Placebo: 6 cycles (range 1–73) 

• CC-486 safety profile was generally 
consistent with that of injectable 
AZA1

• Gastrointestinal adverse events 
(AEs) in the CC-486 arm were most 
common during the first 2 treatment 
cycles

• Serious AEs were reported for 34% 
and 25% of patients in the CC-486 
and placebo arms, respectively

• No treatment-related deaths

1. Dombret et al. Blood. 2015;126(3):291-9.
AE, adverse event; AZA, azacitidine; GI, gastrointestinal.

Wei et al, ASH 2019. Abstr LBA 3.
Wei et al, NEJM 2020.

QUAZAR Trial – Safety
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CC-486 (n = 238)
Placebo (n = 234)

Data cutoff: July 15, 2019
OS was defined as the time from randomization to death by any cause. Kaplan-Meier estimated OS was compared for CC-486 vs. placebo by stratified log-rank test. HRs and 95%CIs were generated using a 
stratified Cox proportional hazards model.

• Median follow-up: 41.2 months
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Months after randomization

Stratified P value: 0.0009
Stratified HR: 0.69 [95%CI 0.55, 0.86]

14.8 months
[95%CI 11.7, 17.6]

24.7 months 
[95%CI 18.7, 30.5]

Δ 9.9 months

Patients at risk:
CC-486 238 213 169 133 115 87 59 37 26 18 15 5 1 0
Placebo 234 183 128 96 82 58 34 27 19 15 11 6 1 0

CC-486 Placebo Difference

1-year OS, % [95%CI] 73% [67–78] 56% [49–62] 17% [8–26]
2-year OS, % [95%CI] 51% [44–57] 37% [31–43] 14% [5–23]

Wei et al, ASH 2019. Abstr LBA 3.
Wei et al, NEJM 2020.

QUAZAR Trial – Primary Endpoint OS
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Data cutoff: July 15, 2019
RFS was defined as the time from randomization to relapse or death by any cause, whichever occurred first. Kaplan-Meier estimated RFS was compared for CC-486 vs. placebo by stratified log-rank test. HRs and 
95%CIs were generated using a stratified Cox proportional hazards model.

• 1-year relapse rate was 53% in the CC-486 arm [95%CI 46, 59] and was 71% in the placebo arm [65, 77]

R
el

ap
se

-fr
ee

 S
ur

vi
va

l P
ro

ba
bi

lit
y

Months after randomization

Stratified P value: 0.0001
Stratified HR: 0.65 [95%CI 0.52, 0.81]

4.8 months
[95%CI 4.6, 6.4]

10.2 months
[95%CI 7.9, 12.9]

Δ 5.3 months

Patients at risk:
CC-486 238 143 92 68 47 30 8 5 3 2 1 1 0
Placebo 234 96 55 37 29 23 6 4 3 1 0

Wei et al, ASH 2019. Abstr LBA 3.
Wei et al, NEJM 2020.

QUAZAR Trial – Secondary Endpoint RFS



Döhner et al, EHA 2021. Abstr S131.

QUAZAR AML-001 Trial:
Effects of NPM1 and FLT3-ITD mutations

NPM1 mutational status at AML Dx was prognostic 
for OS and RFS, and predictive of a survival benefit 
for pts treated with Oral-AZA (vs. PBO).

Presence of FLT3-ITD at Dx had a negative prognostic influence, as suggested by differences in OS 
results in the PBO arm
Oral-AZA prolonged OS vs. PBO in pts with NPM1mut + FLT3-ITDneg (48.6 vs. 18.0 mo, respectively), and 
in pts with both NPM1mut + FLT3-ITD (46.1 vs. 11.5 mo)



QUAZAR AML-001: MRD Responses

Roboz et al, ASH 2020 Abstract #692

• Oral AZA was associated with a higher rate of 
MRD response (BL MRD+, became MRD- on-
study) vs. PBO: 37% vs. 19%, respectively

aTime from MRD assessment at screening.
95%CI, 95% confidence interval; AZA, azacitidine; BL, baseline; HR, hazard ratio; mo, months; MRD, measurable residual disease; PBO, placebo.

MRD Response Oral AZA Placebo

MRD+ at screening, n 103 116

MRD responders,  n/N (%) 38/103 (37%) 22/116 (19%)

Time to MRD response,a n/N (%)

> 3 to ≤ 6 months 7/38 (18%) 6/22 (27%)

> 6 months 9/38 (24%) 1/22 (5%)

• The median duration of MRD negativity overall (BL 
MRD– and MRD responders) was extended with 
Oral AZA vs. PBO

No. at risk:
Oral AZA 221 112 79 62 33 15 2 0
Placebo 216 74 45 32 19 14 2 0
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Issa et al, Leukemia 2021.

Menin Inhibition for AML with MLL Rearrangements and 
NPM1c Mutations



Issa et al, Leukemia 2021.
Stein et al, ASH 2021 Abstract # 699.
Wang et al, ASH 2020 Abstract # 115.

Menin Inhibitors in Development

Early clinical experience:
Active in r/r AML with MLLr and 
NPM1c
ORR around ~50% (CR ~20-25%)
Potential AEs
Differentiation syndrome KO-539
QTc prolongation SNDX-5613



• Current HMA treatment poses significant patient burden due to 5‒7 days per month of parenteral 
administration in a clinic setting 

• Oral bioavailability of HMAs decitabine and azacitidine is limited due to rapid degradation by CDA in the 
gut and liver 

• Cedazuridine is a novel, potent, and safe CDA inhibitor 
– Large safety margin, with no adverse events at up to 200 mg/kg in monkeys

(~2400 mg/m2 human equivalent)
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CDA, cytidine deaminase.

Savona et al. Lancet Hematogy 2019.

Oral Decitabine + Cedazuridine (DEC-C)



(int/high risk MDS; 
CMML; AML 20–30% blasts) Sequence A

Sequence B

Cycle 1 Cycle 2 ≥3 Cycles
Oral ASTX727
1 tablet x 5 d

IV Decitabine
1 h IV infusion x 5 d

Oral ASTX727
1 tablet x 5 d

Primary endpoint 
• Total 5-d decitabine AUC 

equivalence (Oral/IV 90% CI 
between 80% and 125%)

Secondary endpoints
• Efficacy: Response rate; 

Transfusion independence; 
duration of response; Leukemia-
free and overall survival

• Safety of ASTX727
• Max LINE-1 demethylation

Major entry criteria
• Candidates for IV decitabine
• ECOG PS 0–1
• Life expectancy of ≥3 months 
• Adequate Organ Function 
• One prior cycle of HMA is allowed  

1:1

Randomization

IV Decitabine
1 h IV infusion x5 d

Oral ASTX727
1 tablet x 5 d

At least 118 evaluable 
patients with adequate PK 

in Cycles 1 and 2

Garcia-Manero et al. Abstract 846 ASH 2019

ASTX727-02 trial of DEC-C in MDS/CMML: 
Randomized Cross-Over Trial



• Study met its primary endpoint with high confidence: Oral/IV 5-day decitabine AUC ~99% 
with 90% CI of ~93-106%

• All Sensitivity and secondary PK AUC analyses confirmed findings from primary analysis

Decitabine
5-day AUC0-24 (h·ng/mL)

IV DEC Oral ASTX727 Ratio of Geo. LSM 
Oral/IV, % (90% CI)

Intrasubject
(%CV)N Geo. LSM N Geo. LSM

Primary 
Analysis Paired1 123 864.9 123 855.7 98.9 (92.7, 105.6) 31.7

1 Paired patient population: patients who received both ASTX727 and IV decitabine in the randomized first 2 cycles with adequate PK samples. 

ASTX727-02 Primary Endpoint:
5-day Decitabine AUC Equivalence

Garcia-Manero et al. Abstract 846 ASH 2019



ASTX727-01-B: DEC-C Responses in MDS/CMML

Garcia-Manero et al. Blood 2020.

• Comparable safety was seen between IV decitabine and PO DEC-C



• New classification and prognostic scoring systems have been 
introduced for AML and MDS
• Implications for clinical trials design and drug development
• Increased impact of molecular abnormalities

• It remains an exciting time for new treatments for AML and MDS
• Standards of care are rapidly evolving
• Clinical trials continue to advance new treatments

Summary and Future Directions


