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Targeting PML/RARA
Current Treatment Options in APL

CHT ATRA ATRA ATO
Cure of 

APL

CHT ATRA ATO

Conventional approach Alternative approach

“Third Way”
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APL registry (n=4096)





APOLLO trial N=260
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Enrollment per year

PETHEMA AML registry



AML suspected

Central screening

3+7

Common induction

MRD guided

Post-CR
Preferable

Clinical trial

AML FLOWAML CBF AML NPM1

“Fit” patient

Assistential protocol

3-7 days

No trial

Urgency

Extracted from PETHEMA 
guidelines

7 central labs (PETHEMA)



Patients in PETHEMA clinical trial (2020-2021)



REALMOL study: NPM1 & FLT3 testing (2000-2021, n=6980)
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<65 ≥65

Age

≥65-year-old AML 

patients were 

characterized by a 

higher number of 

mutations than 

younger ones



Mutational frequency according to disease stage 

Blue bars: Diagnosis, green bars: Relapse and red bars: refractoriness. *P<0.05, **P<0.01, ***P<0.001. ITD: internal 

tandem duplication; TKD: tyrosine kinase domain.
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Mutational stability (refractory or relapse)



IDH1

p.Arg132Cys p.Arg132His p.Arg132Gly
p.Arg132Ser p.Arg132Leu

IDH2

p.Arg140Gln p.Arg140Trp p.Arg140Gly p.Arg140Leu p.Arg172Lys

R132CR132H R140Q

R172K

Analysis of IDH1 & IDH2 mutations in 
2461 patients

IDH1 mutado (NGS) 203

IDH1 mutado (otra técnica) 35

IDH2 mutado (NGS) 323

IDH2 mutado (otra técnica) 41

IDH mut: 595 (24%) 

6 double IDH1-

IDH2



OS as per IDH1 R132, IDH2 R140 & IDH2 R172

Normal karyotypeAll patients
IDH1_R132

IDH2_R140

IDH2_R172

IDH_3subtipos N total N de eventos

IDH1_R132 47 13

IDH2_R140 81 34

IDH2_R172 15 0

Global 143 47

P=0,001P=0,001

IDH_3subtipos N total N de eventos

IDH1_R132 194 37

IDH2_R140 254 55

IDH2_R172 51 3

Global 499 95



2007-2016 Front-line therapy for fit AML

Idarubicin + cytarabine [Ara-C] (3+7)

Assignment of risk category

Cytogenetics + Mutational status + MRD

Favourable Intermediate Unfavourable

HDAC +/-

Auto SCT
HDAC +/-

Allo SCT

Allo, allogeneic; auto, autologous; CR, complete remission; HDAC, histone deacetylase inhibitor; MRD, minimal residual disease;

PETHEMA, Programa Espanol deTratamientos en Hematologia; SCT, stem cell transplant



Impact of post-induction MRD (real-life evidence n=1076)

Paiva B, et al, Leukemia 2021
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2016: PETHEMA CBF AML protocol
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2017: PETHEMA NPM1 AML protocol



NPM1/CBF negative

CR

CEBPA b-zip INTERMEDIATE RISK HIGH RISK

HiDAC +/- Mido

Auto-HSCT BEA

HiDAC +/- Mido

HLA-id Sibling donor

NO YES

ALLO HSCT

Si no donante seguir con segunda 

consolidación HiDAC, PHSP y ATSP-BEA

HiDAC +/- Mido

HiDAC +/- Mido

Si no PHSP tras segunda 

consolidación dar 1-2 HiDAC

más

PR 3 + 7 +/- Mido

PHSP

RESISTANCE

FLAGIDA or Trial

MRD+ >0.05%

NO YES

NGS/PCR/Biobanc PLATAFO-LMA

MAintenance Mido si 

FLT3+

MRD PLATAFO-LMA

MRD PLATAFO-LMA

EMR PLATAFO-LMA

MRD PLATAFO-LMA

EMR PLATAFO-LMA

2021 PETHEMA LMA-FLOW
FLT3/NPM1/CBF negative + 60-75 yo + t-

AML or s-AML or MRC-AML (genetic only)

CR

CPX-351

PR

NGS/PCR/Biobanc

CPX-351IDA + ARA-C (3+7) +/- Mido

CR



2022 WHO Classification of Haematolymphoid Tumors

 Separation of AML into 2 families

– AML with defining genetic abnormalities

• Most may be diagnosed with <20% 

blasts (exception: CEBPA & BCR::ABL1)

– AML defined by differentiation

 AML NOS is no longer applicable

 AML with myelodysplasia-related changes 

now called AML-MR

– Mutation-based definition 

– 8 genes present in >95% of AML-MR 

cases: SRSF2, SF3B1, U2AF1, ZRSR2, 

ASXL1, EZH2, BCOR, STAG2

Khoury. Leukemia. 2022;36:1703.



23Ayala R, et al, in press
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OS & RFS according to postremission therapy and FLT3-ITD ratio



AML patients (PETHEMA registry)

(n = 12426)

Non-intensive chemotherapy

• Attenuated (n = 975)

• BSC (n = 561)

• Aged <60 years (n = 4722)

• Aged >75 years (n = 2555)

• No data related to age (n = 59)

Therapeutic approach not available

(n = 1155)

AML patients treated with intensive therapy

(n = 2376)

No sAML or MRC-AML

(n = 1611)

AML patients

(n = 765) 

Event-free survival (EFS)

AML patients 

(n = 3935)

AML patients aged from 60 to 75

(n = 5090)

• t-AML (n = 155)

• MDS/CMML-AML (n = 235)

• MDS-related cytogenetic AML (n = 242)

• Multilineage dysplasia-AML (n = 82)

• Others (n = 51):

• MDS-related cytogenetics and no information about previous 

neoplasia or therapy (n = 41)

• Multilineage dysplasia and no information about cytogenetics or 

previous treatment (n = 10)Response available 

(n = 753)

Overall survival (OS)

Available data for EFS analysis

(n = 715)

CPX-351 (n = 23)

Martínez-Cuadrón D, et al, in press

Real life outcomes with IC in “vyxeos-like” patients
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OS according to induction chemotherapy and post-remission therapy



27Bernal T, et al, in press

Early access program with Vyxeos in Spain
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Martínez-Cuadrón D, et al. Blood Adv. 2022 Feb 22; 6(4): 1278–1295.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8864639/


t-AML



OS as per front-line therapy

P<0,001 P=0,17

Intensive HMAs



QUIWI trial: A 2:1 randomized phase II trial to compare the efficacy and safety of standard 
chemotherapy plus quizartinib versus standard chemotherapy plus placebo in adult patients 

with newly diagnosed FLT3 wild-type AML



QUIWI Interim Analysis (first 100 patients): Response rates

All patients Quizartinib group Placebo group P-value*

Response after Induction 1, n (%) 0.889

ORR (CR + CRi) 66/89 (74.2) 46/61 (75.4) 20/28 (71.4) 0.690

CR 57 39 18

CRi 9 7 2

CR/CRi with MRD neg. 39/89 (43.8) 28/61 (45.9) 11/28 (39.3) 0.559

PR 9 5 4

MLFS 2 2 0

Resistance 12 8 4

Response after 1 or 2 cycles of Induction, n (%)

ORR (CR + CRi) 74/89 (83.1) 50/61 (82) 24/28 (85.7) 0.768

CR/CRi with MRD neg. 46/89 (51.7) 31/61 (50.8) 15/28 (53.6) 0.809

CR/CRi with MRD neg. after Consolidation 2, n 

(%)

25/34 (73.5) 16/23 (69.6) 9/11 (81.8) 0.682

All patients Quizartinib group Placebo group P-value*

Early mortality (<60d) 9/96 (9.4) 3/64 (4.7) 6/32 (18.8) 0.056

Relapse 10/100 7/67 (10.4) 3/33 (9.1) 1.000

Relapse after maintenance 2/18 1/13 (7.7) 1/5 (20) 0.490

QUIWI Interim Analysis (first 100 patients): Early mortality and relapse rate



N
u

m
b

e
r 

o
f 

p
a

ti
e

n
ts

Year of diagnosis

Evolving treatment patterns in older AML (PETHEMA 2000-2014)

Leukemia 2021 Jun;35(6):1571-1585.
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Martínez-Cuadrón D, et al. Leukemia 2021 Jun;35(6):1571-1585.



P=0,55

OS per period (N=3.637)





Incidencia de mortalidad precoz:

a 30d :                  a 60d :

-FLUGA: 15,6 % -FLUGA: 27,7% 

-AZA: 12,7 % -AZA: 19,7% 

P=0.480                    P=0.116

FLUGAZA trial

Median OS (95%CI) months, AZA (n=142): 9.8 (5.6, 14) 

Median OS (95%CI) months, FLUGA (n=141): 4.1 (2.7, 5.5) 

P=0.005

Vives S, et al. Cancer 2021;127:2003-2014. 
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PEVOLAM Study design

 N = 466

 Enrollment period: 24 months

 Follow-up: 19 months

 Number of institutions: 55

 Study periods

• Screening

• Treatment

• Post Treatment Follow-Up



PRELIMINARY RESULTS OF VEN-A-QUI STUDY: A PHASE 1-2 TRIAL TO ASSESS THE SAFETY 
AND EFFICACY OF THE COMBINATION OF AZACITIDINE OR LOW-DOSE CYTARABINE WITH 
VENETOCLAX AND QUIZARTINIB IN NEWLY DIAGNOSED

Juan Miguel Bergua-Burgues1, Rebeca Rodríguez-Veiga2, Isabel Cano2, Ferrán Vall-llovera3, Antoni García-Guiñon4, Joaquín Gómez-Estruch5, Mercedes Colorado6, Ignacio Casas-Avilés1, Jordi Esteve-Reyner7, María V Verdugo8,

Fernando Ramos9, Marta Valero10, Evelyn Acuña-Cruz2, Blanca Boluda2, Laura Torres-Miñana2, Joaquín Martínez-López11, Eva Barragán2, Rosa Ayala11, David Martínez-Cuadrón2, Pau Montesinos2

1Hospital San Pedro de Alcántara, Cáceres, 2Hospital Universitari i Politècnic La Fe, Valencia, 3Hospital Universitari Mútua Terrassa, Barcelona, 4Hospital Arnau de Vilanova, Lleida, 5Hospital Clinico Universitario Virgen de la Arrixaca, 

Murcia, 6Hospital Marqués de Valdecilla, Santander, 7Hospital Clinic Barcelona, Barcelona, 8Hospital de Jerez, Jerez de la Frontera, 9Hospital Clinico de León, León, 10Hospital Arnau de Vilanova, Valencia, 11Hospital 12 de Octubre, Madrid, 

Spain

INTRODUCTION
Venetoclax (VEN) combined with Azacitidine (AZA) or Low Dose Cytarabine (LDAC) has 

emerged as new therapeutic option for unfit acute myeloid leukemia (AML) patients (pts), but 

primary resistance is observed in roughly 40% of them, while relapses occur in the vast 

majority. We speculate that adding a FLT3-ITD inhibitor could improve the complete 

remission (CR) and overall survival (OS) rates in this setting.

OBJECTIVE
To explore the safety and efficacy of VEN-AZA or VEN-LDAC regimens in combination with 

Quizartinib (QUI) (VEN-A-QUI trial; EUDRACT2020-000406-28).

METHODS
The target population comprised newly diagnosed patients aged ≥ 60 years old unfit for 

intensive treatment, including those with secondary AML, with or without prior exposure to 

AZA. The Phase I consisted in two arms, one with AZA (Arm A) and the other with LDAC 

(Arm B) plus VEN combined with QUI to establish the recommended phase 2 dose (RP2D) 

of both triplets. Phase 1 scheme was based in 3+3 cohorts of patients observing cycle 1 

dose limiting toxicities.

Once established the RP2D the phase 2 comprised randomized 1:1 assignment of 60 

patients (48 FLT3 wild type and 12 FLT3-ITD mut) to VEN-AZA-QUI vs. VEN-LDAC-QUI, 

comparing the CR/CRi rate of both arms. Secondary objectives

were to evaluate the CR/CRi after cycle 1 and 4, compare OS and RFS between both 

triplets, quality of life, medical resources, exploration of biomarkers, and immune recovery.

RESULTS (Cont)
The safety committee recommended performing an early (day 14-21) bone marrow 

assessment in cycle 1, leading to VEN interruption in case of aplastic morphology with grade 4 

neutropenia or thrombocytopenia. No grade ≥3 related non-hematological adverse events 

(AEs) were noted during phase 1. The most frequent non-hematological serious AEs during 

phase 1 were infections (n=23), and gastrointestinal (n=20). No grade 3 QTc prolongation 

was observed.

Objective responses were CR+CRh+CRi 7 patients (44%), PR 1 (6%), death 4 (25%), and 

resistance/progression 4 (25%).

Twenty-nine patients (4 with FLT3-ITD mut) were enrolled in the phase 2 (15 in AZA and 14 in 

LDAC Arm). A median of 1 cycle (range 1-4) was administered at data cut-off, with best 

response among 24 evaluable patients: CR+CRh+CRi 10 (42%), MLFS in 3 (12%), PR 5 

(21%), death 4 (17%), and resistance/progression 2 (8%). The overall response 

(CR+CRh+CRi+MLFS) was 54%. The more frequent non-hematological AEs were infections 

(n=35) and gastrointestinal

(n=31). Two cardiac failures, 1 chest pain and 1 atrial fibrillation were noted in phase 2 (all of 

them unrelated to VEN or QUIZ). No grade 3 QTc prolongation was observed. 

CONCLUSION
This interim report shows an overall response rate of 54% using triplets (VEN-AZA-

QUI or VENLDAC-QUI) for newly diagnosed unfit AML patients. However, 

substantial toxicity and early death cases were observed. Of note, 59% of enrolled 

patients had secondary AML, and 48% was exposed to AZA before inclusion. Final 

analyses with more patients and follow-up will clarify the efficacy and tolerability of 

these triplets.
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Phase 1

N (%)

Phase 2

N (%)

Overall study

N (%)

CR + CRh + CRi 7 (44) 10 (42) 17 (43)

MLFS - 3 (12) 3 (8)

PR 1 (6) 5 (21) 6 (15)

Death 4 (25) 4 (17) 8 (20)

Refractory 4 (25) 2 (8) 6 (15)

Figure 1. Study design

Table 1. Response rates

Newly diagnosed AML 

(Previous HMA allowed)

Phase 1

Randomization 1:1

(n = 16)

LDAC-based schedule 

LDAC 20mg/m2 SC, days 1 to 10
Venetoclax 600 mg (ramp-up) 

daily oral, days 1-28

Quizartinib RP2D mg (doses 40 
and 60mg) daily oral, days 8 to 28

AZA-based schedule 

AZA 75mg/m2 SC, days 1 to 7
Venetoclax 400 mg (ramp-up) 

daily oral, days 1-28

Quizartinib RP2D mg (doses 40 
and 60mg) daily oral, days 8 to 28

Phase 2

Randomization 1:1

(n = 30) At least 12 with 

FLT3-ITD mutation

AZA-based schedule 

AZA 75mg/m2 SC, days 1 to 7
Venetoclax 400 mg (ramp-up) 

daily oral, days 1-28

Quizartinib 60 mg (RPD2) daily 
oral, days 8 to 28

LDAC-based schedule 

LDAC 20mg/m2 SC, days 1 to 10
Venetoclax 600 mg (ramp-up) 

daily oral, days 1-28

Quizartinib 40 mg (RPD2) daily 
oral, days 8 to 28

RESULTS
Data cut-off for preplanned interim analysis included 57 patients screened and 45 enrolled, 

16 in phase 1 and 29 in phase 2. 

Median age was 76,5 years (range 67-87), males/females (28/23). Previous MDS or MPN 

was present in 28 patients (59%); and 22 (48%) had previous treatment with AZA for MDS or 

MPN phase.

We included 16 patients in phase 1, 9 with AZA and 7 with LDAC. RP2D of QUI was 60 mg 

in AZA arm and 40 mg in LDAC arm. No DLT was observed in arm B, and in arm A a brain 

hemorrhage after more than 40 days of thrombocytopenia at dose of 60 mg. 

https://www.google.com/imgres?imgurl=https://pbs.twimg.com/profile_images/610116573693657089/ibM1-Ui__400x400.jpg&imgrefurl=https://twitter.com/_pethema&docid=SFLDeBIotTYtNM&tbnid=CkXL2QDUQXyBNM:&vet=10ahUKEwiTtMrovaTnAhUChlwKHTV1D8YQMwhBKAAwAA..i&w=256&h=256&bih=795&biw=1368&q=pethema&ved=0ahUKEwiTtMrovaTnAhUChlwKHTV1D8YQMwhBKAAwAA&iact=mrc&uact=8


AML unfit

No trial

Prior AZA IDH1 mut All other

LDAC+GLAS or AZA+VEN? IVO+AZA or

AZA+VEN?

NGS/PCR/Biobanc PLATAFO-LMA

PETHEMA AML-UNFIT guidelines

Frail

AZA or BSC

AZA+VEN

P53 mut

AZA or AZA+VEN?

No frail



Prognostic scoring systems for patients 

with R/R AML: GOELAMS score1

Prognostic scoring systems for patients with

R/R AML: European Prognostic Index score2

Factor Points

CR1 duration

>18 months 0

7–18 months 3

≤6 months 5

Cytogenetics at diagnosis

t(16;16) or inv16 0

t(8;21) 3

Other 5

Age at relapse

≤35 years 0

36–45 years 1

>45 years 2

SCT before first relapse
No 0

Yes 2

Factor Points

CR1 duration ≥12 months 0

≤12 months

(refractory / early relapse)
1

FLT3-ITD status Negative 0

Positive 1

Cytogenetics* Favourable / intermediate 0

High risk 1

Factor Points

FLT3-ITD FLT3+ 1

Previous SCT

No SCT 1

Autologous SCT 1

Allogeneic SCT 0

Modified MRC cytogenetics

Favourable 0

Intermediate 2

Adverse 4

RFI

Resistant 2

RFI <1 year 4

RFI >1 year 0

*Defined according to MRC data; CR1, first complete remission; MRC, Medical Research Council; RFI, relapse-free interval; SCT, stem cell transplantation

1. Chevallier P, et al. Leukemia 2011;25:939–944; 2. Breems DA, et al. JCO 2005;23:1969–1978; 3. Bergua JM, et al. Br J Haematol 2016;174:700–710.

Prognostic scoring systems for patients 

with R/R AML: SALFLAGE score3



AML registry: Second line approach (n=2702)

3+7

9%

FLAG-based

21%

MTZ+Ara-C

2%

MEC

1%

Allograft

2%other intensive

13%

AZA/DEC

6%LDAC-based

3%

clinical trial

2%

Only supportive care

24%

NA

17%



OS of the entire cohort (4.9 months)



Response to second line (n=1596) 

Toxic death

11%

CR/CRi 

43%

PR

4%

Resistance

34%

Hematological improvement

1%

NA

7%



HSCT after second line (n=1596) 

No HSCT

71%

Allo

23%

Auto

6%



Median OS of treated patients = 8 months



CR vs no CR (<0.001)



Labrador J, et al Cancers (Basel). 2022 Mar 29;14(7):1734

Use of Venetoclax in Patients with Relapsed or Refractory Acute Myeloid Leukemia: 
The PETHEMA Registry Experience. 
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Martínez-Cuadrón D, et al. Annals of Hematology 2019



Martínez-Sánchez MP, et al. Annals of Hematology 2021



Placebo

First R/R FLT3-ITD-

WT AML

18-70 yo

ECOG 0-2

N= 68

Allo-SCT if possible

or

HiDAC (1-3 cycles)

+

Quizartinib

(day +6 at RP2D)

If HCST is not possible

FLAG-IDA

+

Quizartinib

(RP2D x 14 days)

Maintenance

(1 year)

P

H

A

S

E

2

Induction

(1 cycle)
Consolidation (1-3 cycles)

Quizartinib 60 mg 

continuously

12 cycles of 4 weeks

Standard PETHEMA protocol:

FLAG-IDA: Fludarabine 30 mg/m2 + Cytarabine 2 g/m2 

(1 g/m2 in older than 59 yo) + Ida 10mg/m2 + G-CSF 

Consolidation:

A. Allo-SCT with or without

B. Chemotherapy (3 cycles) HiDAC 3g/m2; 60 yo

1.5g/m2

Phase 2 trial:FLAG-QUIDA



& more….

 Mixed lineage national protocol (LA-MIX)

 BPDCN national registry (EPI-BLAS)
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