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Quali opzioni dopo il fallimento con HMA e 

prima del trapianto?



Bridge al trapianto



Role of intensive CHT before HSCT (1-2 ICE, 1 HDARAC/Ida) 

De Witte et al, Haematologica 2010

v 341 patients (113 MDS, 131 RAEB-T, 20 CMML, 77sAML), median age: 51 years 

(range, 16-67 years). 

v CR achieved in 173 patients after 1 course and in 194 (57%) after 1-2 courses. HSCT

was administered to 56 pts (16%).

v Median survival was 1.3 years (95% CI, 1.0 - 1.7 years) and the 4-year OS was 28% 

(SE=2.5%)

CR



v Prospective observational study, on 162 MDS, mostly Int-2/high risk
v 4/2007 to 1/2013, median age 60 yrs (range 50-70)
v 89% of patients received a treatment as bridge to HSCT, including IC (28%), HMT (76%) or both (17%).
v No differences in CR rates

vThe early transplant-related mortality and the delay in HSCT explain the absence
of significant difference between the 2 groups in the first two years

Biologic Randomization, Donor vs No Donor

Robin et al, Leukemia 2015

n=112n=50

p=0.02



Upfront
(n=67, 41%)

CHT 
(n=64, 39%)

HMT 
(n=34, 20.5%)

p

Age 52 (21-68) 57 (26-72) 62 (42-72) *0.0451
** < 0.0001
***0.0073

WHO 2008 RAEB-II
RAEB-II
CMML I+II
MDS/MPN
AML-MRC

28 (42%)
19 (28%)
13 (19%)
2 (3%)
5 (8%)

8 (12%)
20 (31%)
5 (8%)
1 (2%)
30 (47%)

7 (21%)
21 (61%)
1 (3%)
1 (3%)
4 (12%)

signif

Therapy-related yes
no

22 (33%)
45 (67%)

6 (9%)
58 (91%)

7 (21%)
27 (79%)

signif

CR 59% 18% <0.0001

Retrospective study, 1999-2016
MDS-EB (n=126, 76%), sAML (n=39, 24%)

Schroeder et al, Biol Blood BM Transplant, 2019

Upfront HSCT vs CHT vs HMT



Schroeder et al, Biol Blood BM Transplant, 2019

Upfront
CHT
HMA

After HSCT



Multivariable analysisAZA

Schroeder et al, Biol Blood BM Transplant, 2019
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Ann Oncol 2017

74% of pts with a donor

CR: 22%
PR: 12%
HI: 9%

SD: 29%
PD: 20%

Overall survival

HR-MDS: 70
AML: 19
CMML: 8



Survival according to AZA response

Voso et al, Ann Oncol 2017

OS ITT OS after HSCT

PFS ITT

Multivariate analysis including HSCT as time-dependent
covariate: confirmed AZA response as independent

prognostic factor for survival



VAF≥1.1%
Ø 95.4% of patients had at least 1 mutation

Ø 50% of patients had >1 mutation in the same gene
Ø The median number of mutated genes wass 3 per patient (range, 0-6)

Mutations identified before AZA treatment start

1 mutation present > 1 mutation present

n=65 pts with available samples before and after AZA

Falconi G et al., Leukemia 2019



 OS: UNIVARIATE ANALYSIS OS: MULTIVARIATE ANALYSIS 
PARAMETER HR (95%CI) p-value HR (95%CI) p-value 

FEMALE VS MALE 0.784 (0.36-1.708) 0.541   
R-IPSS 1.728 (1.011-2.955) 0.0455   
AGE 1.013 (0.973-1.054) 0.5431   
WBC 1.024 (0.987-1.064) 0.2069   

KAR GOOD VS POOR 0.588 (0.266-1.301) 0.1901   
KAR INTERMEDIATE VS 

POOR 0.831 (0.276-2.499) 0.7415   

CR/PR/HI VS SD/PD 0.373 (0.175-0.796) 0.0108 0.344 (0.159-0.745) 0.0068 
ASXL1 WT VS MUT 0.715 (0.348-1.472) 0.3628   
CEBPA WT VS MUT 4.155 (0.565-30.546) 0.1618   
CSF3R WT VS MUT 1.051 (0.367-3.01) 0.9256   

DNMT3A WT VS MUT 0.774 (0.334-1.798) 0.5519   
ETV6 WT VS MUT 0.636 (0.191-2.11) 0.4591   
EZH2 WT VS MUT 2.615 (0.356-19.223) 0.3448   
FLT3 WT VS MUT 1.116 (0.338-3.681) 0.8568   
IDH2 WT VS MUT 0.433 (0.151-1.247) 0.1209   
KRAS WT VS MUT 0.625 (0.189-2.067) 0.4411   
NRAS WT VS MUT 4.155 (0.563-30.638) 0.1624   

PTPN11 WT VS MUT 0.647 (0.225-1.859) 0.4185   
RUNX1 WT VS MUT 0.783 (0.358-1.709) 0.5388   
SETBP1 WT VS MUT 0.424 (0.201-0.893) 0.0239 0.420 (0.197-0.893) 0.0241 
SF3B1 WT VS MUT 2.156 (0.514-9.036) 0.2934   
SRSF2 WT VS MUT 0.701 (0.287-1.712) 0.4352   
TET2 WT VS MUT 2.861 (1-8.188) 0.05 3.573 (1.185-10.773) 0.0237 
TP53 WT VS MUT 0.38 (0.173-0.833) 0.0157 0.225 (0.094-0.537) 0.0008 

U2AF1 WT VS MUT 0.392 (0.15-1.026) 0.0563   
ZRSF2 WT VS MUT 0.351 (0.138-0.893) 0.0279   

 

Prognostic role of mutations

 PFS: UNIVARIATE ANALYSIS PFS: MULTIVARIATE ANALYSIS 
PARAMETER HR (95%CI) p-value HR (95%CI) p-value 

FEMALE VS MALE 1.131 (0.578-2.213) 0.7189   
R-IPSS 1.51 (0.935-2.44) 0.0921   
AGE 1.02 (0.983-1.058) 0.3003   
WBC 1.027 (1.001-1.053) 0.0397 1.042 (1.012-1.073) 0.0062 

KAR GOOD VS POOR 0.603 (0.289-1.258) 0.1778   
KAR INTERMEDIATE VS POOR 0.815 (0.323-2.057) 0.6644   

CR/PR/HI VS SD/PD 0.315 (0.158-0.628) 0.001 0.264 (0.129-0.541) 0.0003 
ASXL1 WT VS MUT 0.89 (0.465-1.704) 0.7254   
CEBPA WT VS MUT 2.194 (0.527-9.133) 0.2802   
CSF3R WT VS MUT 0.838 (0.35-2.009) 0.692   

DNMT3A WT VS MUT 0.53 (0.257-1.092) 0.085   
ETV6 WT VS MUT 0.704 (0.249-1.993) 0.5084   
EZH2 WT VS MUT 0.923 (0.283-3.01) 0.8943   
FLT3 WT VS MUT 1.222 (0.375-3.979) 0.7398   
IDH2 WT VS MUT 0.496 (0.206-1.195) 0.1179   
KRAS WT VS MUT 0.862 (0.264-2.812) 0.8059   
NRAS WT VS MUT 1.577 (0.482-5.154) 0.4511   

PTPN11 WT VS MUT 0.682 (0.265-1.756) 0.4279   
RUNX1 WT VS MUT 0.919 (0.454-1.862) 0.8148   
SETBP1 WT VS MUT 0.526 (0.268-1.031) 0.0612   
SF3B1 WT VS MUT 1.781 (0.547-5.797) 0.3377   
SRSF2 WT VS MUT 0.514 (0.235-1.122) 0.0948   
TET2 WT VS MUT 1.793 (0.749-4.293) 0.19   
TP53 WT VS MUT 0.463 (0.217-0.988) 0.0463 0.255 (0.111-0.585) 0.0013 

U2AF1 WT VS MUT 0.628 (0.245-1.614) 0.3342   
ZRSF2 WT VS MUT 0.426 (0.191-0.949) 0.0369   

 

PFS

Falconi G et al., Leukemia 2019

OS



TP53 (n=11 pts)

Role of mutation burden

(R132) (R172) (R882) (P95) (D868 & G870)

Ø Conversely, Aza treatment induced a statistically significant decrease in TP53 mutational burden.

Falconi G et al., Leukemia 2019

Ø The allelic frequency of most mutations did not change upon Azacitidine treatment.



Protocollo ACROBAT

- AZACITIDINE 75mg/mq/day subcutaneously for 7 days every 28 days

- STANDARD CHEMOTHERAPY
1. cycle (induction): i.v. 3+7 (Citarabine 200 mg/m2 iv ci 7 d, Daunorubicine 60 mg/mq iv 3d
2. Cycle optional 3+7 (Citarabine 200 mg/m2 iv ci 7 d, Daunorubicine 45 mg/mq iv day 3 d

n=154

n=120



Fallimento della terapia ipometilante



Rigosertib + AZA 

Navada et al, ASH 2018



Navada et al, ASH 2018

HR-MDS: > 840 mg/day / HMA naive and HMA failure



Similar results for doses > 1120 mg/day

Navada et al, ASH 2018

HMA naive (> 840 mg/d) HMA failure (> 840 mg/d) 



Navada et al, ASH 2018

Duration of CR and PR Duration of OR



Mutated gene AML MDS

IDH1 7-14% 3%

IDH2 8–19% ~5%

Medeiros et al, Leukemia 2016

v IDH enzymes catalyze citrate to α-ketoglutarate (α-KG)

v α-KG catalyzes histone demethylases and TET hydroxylation of 5-methylcytosine

v Mutant IDH1/ IDH2 result in an increase of the oncometabolite, 2-hydroxyglutamate (2-HG)

v 2-HG induces a block of cell differentiation by inhibiting the chromatin-modifying enzymes, DNA

and histone demethylases, which results in hypermethylated DNA, blocking cell differentiation

AG-221 

Enasidenib

AG-120

Ivosidenib

IDH mutations in AML/MDS

Mitochondria Nucleus



Enasidenib: results in MDS

❖ Daily oral enasidenib 100 mg QD in 28-day cycles in16 MDS patients

Stein EM, et al ASH 2016



APR-246 is a prodrug that is converted to methylene quinuclidinone (MQ) and binds covalently to the 
mutant p53 core domain, restoring the upregulation of apoptotic transcriptional programs 

Anti-TP53 drugs: APR-246

v APR-246 esc-doses IV daily over 4 days in a lead-in 

phase (days -14 to -10) followed by the same dose of 

APR-246 (days 1-4) + AZA 75 mg/m2 SC/IV over 7 days 

(days 4-10 or 4-5 and 8-12) in 28 day cycles.

v 9 MDS, 3 AML

Sallman et al, ASH 2018

https://www.sciencedirect.com/topics/medicine-and-dentistry/prodrug
https://www.sciencedirect.com/topics/medicine-and-dentistry/carbene
https://www.sciencedirect.com/topics/medicine-and-dentistry/upregulation


TP53-mut MDS/AML: APR-246 + AZA 

v 11 of 12 pts were response evaluable with 1 pt discontinuing tx

prior  to 1st disease assessment. 

v ORR by IWG was 100% (11/11) with 9 CR (82%) and 2 mCR ( 

18%). 

v Median time to first response was 70 days (4-91) and 1 CR 

patient achieved mCR and partial cytogenetic response after 

APR-246 lead-in 

v All CR pts had high p53 positivity by IHC at baseline (25-80%) 

which  normalized on serial assessment with the 2mCR pts 

having <5% p53+ at baseline. 

v Serial NGS with a variant allele frequency (VAF) cutoff of 5% 

was  negative in 73% of patients (8/11). 

Sallman et al, ASH 2018

APR-246



Laboratorio di diagnostica avanzata oncoematologica
«Francesco Lo-Coco»
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