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Epigenetics

• Study of the events that regulates access to 
DNA template to facilitate transcription, DNA 
repair and DNA replication

• Many of the mutations found in AML are 
located in epigenetic regulators
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Both active and repressive histone
modifications are regulated by writers, 
readers or erasers proteins
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A large body of emerging evidence
suggests that DNA hypometilating agents 
can have direct or indirect effect on 
immuno-modulatory effect on malignant
cells through derepression of immune-
related genes signaling IFN, ERV with 
upregulation of apoptotic and  IFN 
response genes



Hypomethylating Agents and Immune Regulation

1. Sato. Cold Spring Harb Perspect Med. 2017;7. 2. Goodyear. Blood. 2010;116:1908. 
3. Li. Oncotarget. 2014;5:587. 4. Wang. PLoS One. 2013;8:e62924. 5. Yang. Leukemia. 2014;28:1280. 

++Upregulate 
antigen processing 
and presentation 

(MHC-1)[3]

++Upregulate tumor 
cell antigen (PRM1, 

NY-ESO, WT1) and ERV 
expression[1,2]

--Upregulate 
expression of PD1, 

PD-L1, and to lesser 
extent CTLA[5]

++Upregulate 
expression of 
costimulatory 

molecules 
(CD40L, CD28)[4]
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Combinations with immunotherapies



OS of Azacitidine + Nivolumab vs Historical HMA 
Combinations at MDACC; Censored for SCT

§ Salvage 1[1]

‒ Median age: 72 yrs

‒ Secondary AML: 42%

‒ Adverse cytogenetics: 35%

§ Expected survival in salvage 1/2: 
5-7 mos, 12-mo OS (N = 655): 
16%[2]

§ Survival with HMA + venetoclax in 
salvage (off protocol): 3-4 mos[3]

1. Daver. EHA 2017. Abstr S474. 2. Stahl. Blood Adv. 2018;2:923. 3. DiNardo. Am J Hematol. 2018;93:401.
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VIALE-A: Venetoclax + Azacitidine vs Azacitidine—OS

DiNardo. N Engl J Med. 2020;383:617.

Median follow-up: 
20.5 months 
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Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for AML V1.2021. © National Comprehensive Cancer 
Network, Inc 2020. All rights reserved. Accessed October 29, 2020. To view the most recent and complete version of the guideline, go online to NCCN.org. 



QUAZAR AML-001: Survival and RFS

Wei. ASH 2019. Abstr LBA_3. 

OS RFS
Aza
Placebo

Stratified P value: .0009
Stratified HR 0.69 [95% CI: 0.55-0.86]
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AG221-AML-005: Addition of Enasidenib to Azacitidine
in Newly Diagnosed AML with Mutated IDH2

• Dose-finding (3+3) phase Ib study followed by 
randomized phase II study

• Primary endpoint: ORR
• Key secondary endpoints: CR, safety, OS, EFS

DiNardo. ASCO 2020. Abstract 7501.

Adult patients with 
mutant IDH2 ND AML, 
ineligible for intensive 
CT and no history of 

treatment with 
hypomethylating agents

(N = 101)

Enasidenib 100 mg QD + 
Azacitidine 75 mg/m2/day SQ x 7 days/28-day cycle

(n = 68)

Azacitidine Monotherapy
75 mg/m2/day SQ x 7 days/28-day cycle

(n = 33)

2:1



AG221-AML-005: Response Rates

§ ORR and CR rates significantly higher with enasidenib + azacitidine vs azacitidine alone

DiNardo. ASCO 2020. Abstract 7501.

Endpoint
Enasidenib + 
Azacitidine

(n = 68)

Azacitidine 
Monotherapy

(n = 33)

P
Value

ORR, % (95% CI) 71 (58-81) 42 (26-61) .0064

CR, % (95% CI) 53 (41-65) 12 (3-28) .0001

CRi/CRp, n (%) 7 (10) 4 (12) --

PR, n (%) 3 (4) 4 (12) --

MLFS 2 (3) 2 (6) --

SD, n (%) 13 (19) 13 (39) --

Disease 
progression, n (%) 2 (3) 1 (3) --

Missing data or not 
evaluable, n (%) 5 (7) 5 (15) --

Endpoint
Enasidenib + 
Azacitidine

(n = 68)

Azacitidine 
Monotherapy

(n = 33)

P
Value

Median time to 
first response, 
mos (range)

1.9 (0.7-9.0) 2.0 (0.8-5.8) --

Median time to 
CR, mos (range) 5.5 (0.7-19.5) 3.7 (3.0-4.1) --

Median duration 
of response, mos 
(95% CI) 

24.1 
(11.1-NR)

12.1 
(2.8-14.6) .0548



Magrolimab + Azacitidine in Untreated AML: 
Preliminary OS

Sallman. ASH 2020. Abstr 330. Reproduced with permission.

Median OS, mos (range) 18.9 (2.7-27.9+)

95% CI, mos 4.34-NE

Median follow-up, mos 12.5
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Disrupting specific epigenetic programs



Conclusions

• Epigenetics therapies are not cytotoxic drugs
• Many of these drugs take months to exert their maximum 

effect
• Immune system may play a critical role in their clinical activity
• Appropriate combination therapies required

Grazie 


