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Riesgo de recaida

Joint GIMEMA and PETHEMA study
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Muerte antes de tratamiento entre 3.819 pacientes del registro PETHEMA LPA
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Mejoria de los resultados segun protocolo PETHEMA

Supervivencia global a los 5 anos
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LPA2005 830 595 509 510 412 300 182 111 =1:] 42 24 LPAZ005 830 595 609 510 412 300 182 68 42 24

LPAQE 175 152 146 138 137 132 129 128 126 125 123 LPAZO12 222 134 100 52 15 2 0 0 0 o] o]

LPAQO 567 500 486 469 448 430 416 394 339 271 215

Limitacion: estudio de registro, no aleatorizado

Datos del registro PETHEMA/HOVON/PALG/GATLA (presentados en 7% International Symposium on APL)



ATRA + Quimioterapia

Lecciones aprendidas

Induccion Consolidacion
Tasa de RC: 90-96% 2-3 ciclos de tratamiento
ATRA + Dauno + Ara-C es similar a AIDA Antraciclinas, Ara-C + ATRA
No se contempla la resistencia Remisidon molecular en el 99%

CIRalos5anos: 11%
Consolidacion adaptada al riesgo

Maduracion retardada con persistencia de
blastos hasta 40-50 dias tras el inicio del
tratamiento

Reduccion de intensidad en los
pacientes mas mayores

ATRA debe continuar hasta la
diferenciacion terminal de los blastos




Opciones de tratamiento curativo en LPA

U @
Estrategia

convencional
u

Tercera opcion 1. Lo Coco F, et al. NEJM 2013
2. Burnett AK, et al. Lancet Oncol 2015

\ Estrategia
“alternativa”

Dos estudios aleatorizados
mostraron mejores
resultados que ATRA + QT




GIMEMA-AMLSG-SAL
Estudio APL 0406 (no alto riesgo)

Induction Consolidation
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Lo Coco F, et al. NEJM 2013;369:111-21




GIMEMA-AMLSG-SAL
Estudio APL 0406 (no alto riesgo)
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GIMEMA-AMLSG-SAL
Menos toxicidad con ATO + ATRA
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Figure 4. Hematologic Toxic Effects.

Lo Coco F et al. NEJM 2016;374:1197-8



GIMEMA-AMLSG-SAL
Estudio APL 0406 (no alto riesgo)
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ATO + ATRA vs AIDA
UK NCRI - Estudio AML 17 U weaktea

B EEEEN

ATRA a5mg/m?
d1 déo Week 1-2 5-6 9-10 13-14 1718 21-22 5-26

in 2 divided doses

N

. 0.3mcg/kg for 5 consecutive days

[J 0.25mcg/kg twice weekly
Best AIDA
(1 (talian) Induccion
APL patients B « ATO 0.3 mg/kg dias 1-5 en semana 1,
1 seguida de ATO 0.25 mg/kg dos veces por
semana durante 7 semanas
f::&:fg) « ATRA 45 mg/m?/dia 9 semanas
Consolidacion (4 ciclos)

ATO 0.3 mg/kg dias 1-5 en semana 1,
seguida de ATO 0.25 mg/kg dos veces por
semana durante 3 semanas

ATRA 45 mg/m2/d 2 semanas, 2 de
descanso

Burnett AK, et al. Lancet Oncol 2015;16: 1295-305
Russell N, Dillon R. Front Oncol. 2020;10:594129.



ATO + ATRA vs AIDA
UK NCRI - Estudio AML 17 U weaktea

B EEEEN

ATRA a5mg/m?
d1 déo Week 1-2 5-6 9-10 13-14 1718 21-22 5-26

in 2 divided doses

N

. 0.3mcg/kg for 5 consecutive days

[J 0.25mcg/kg twice weekly
Best AIDA
1 (taian) Induccion
APL patients n « ATO 0.3 mg/kg dias 1-5 en semana 1,
1 seguida de ATO 0.25 mg/kg dos veces por
semana durante 7 semanas
f::;z‘{?;) « ATRA 45 mg/m?/dia 9 semanas
Consolidacion (4 ciclos)

ATO 0.3 mg/kg dias 1-5 en semana 1,
seguida de ATO 0.25 mg/kg dos veces por
semana durante 3 semanas

Pacientes de alto riesgo

GO 6 mg/m2 como dosis Gnica ATRA 45 mg/m2/d 2 semanas, 2 de
dentro de los primeros 4 dias descanso

Burnett AK, et al. Lancet Oncol 2015;16: 1295-305
Russell N, Dillon R. Front Oncol. 2020;10:594129.



ATO + ATRA vs AIDA
UK NCRI - Estudio AML 17
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Opciones de tratamiento curativo en LPA

Estrategia \ Estrategia

convencional alternativa

1. Hu J, et al. PNAS. 2009;106:3342-7

2. Powell BL, et al. Blood. 2010;116:3751-7

buenos resultados con 3. lland HJ, et al. Blood. 2012;120:1570-80
trip[e combinacion 4.7Zhu H-H, etal.JCO. 2013;31:4215-21

5, Zhu H, et al. BrJ Haematol. 2015;171:277-280

Varios estudios sugieren

Tercera opcion




ATO + ATRA + QT
US Intergroup

Co9710 - Treatment

ATRA 45 mg/m? PO d1—CR
Ara-C 200 mg/m? IV d3-9

Daunorubicin
50 mg/m? IV d3-6

ATRA 45 mg/m? PO d1CR
Ara-C 200 mg/m? IV d3-9
Daunorubicin

50 mg/m? IV d3-6

zcﬂdhmjm“mmm
MN=Z00Z>20

L Induction Therapy

TWO CYCLES OF:
As.,0, 0.15 mg/kg/d

5 days/wk for 5 wks
Cycle 2 after 2 wk rest

Powell B L et al. Blood 2010;116:3751-3757

TWO CYCLES OF:
ATRA 45 mg/m?
PO di1-7
Daunorubicin

50 mg/m? IV d1-3

Consolidation Therapy
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Arsenic N=244 Events=51 J Log-Rank
No-Arsenic N=237 Events=97 § P < .0001




ATO + ATRA + QT

Australasian Leukemia and Lymphoma Group

Induccion E> Consolidacion (2) E> Mantenimiento (5)
ATRA + ATO + QT ATRA + ATO ATRA + QT (bajas dosis)
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lland HJ, et al. Lancet Haematol. 2015 Sep;2(9):e357-66.




ATO + ATRA + QT
Shangai Group

Induccién E> Consolidacion (3) E> Mantenimiento (5)
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ATO + ATRA + QT (oral vs intravenoso)
Chinese APL Cooperative Group

Derivado de arsénico oral vs. ATO IV

Quimioterapia Cycle 1 Cycle 2
A A
fATRA RIF RI TRA RIF RIF
RIF + ATRA . . . . . [,
2 weeks on 2 weeks off
APL{(R) ik e

>
ATRA ATO ATO ATRA ATO ATO

Maintenance (8 cycles for 2 years)

ATO + ATRA

HA

MA

DA

Induction”™ Consolidation

* Mitoxantrone was added at a dose of 1.4 mg/m?/day on 5 days 4, 5, 6, 7, and 8 (if WBC >10 x 109/L start
on day 1).

ATRA = all-trans retinoic acid; ATO = arsenic trioxide; RIF = Realgar-Indigo naturalis formula; HA =
homoharringtonine and cytarabine; DA = daunorubicin and cytarabine; MA = mitoxantrone and cytarabine

Zhu H et al. J Clin Oncol. 2013 Nov 20;31(33):4215-21



ATO + ATRA + QT (oral vs intravenoso)
Chinese APL Cooperative Group

1.00 - 3-year OS 99.1% (95% ClI, 97.2% to 99.9%)

L 3-year OS 96.6% (95% ClI, 93.0% to 99.8%)

0.95 -

0.90 -

0.85 RIF n = 114; RC 113; Recaida: 1; Muerte en RC: 1
== ATO n=117; RC 114; Recaida 1

Overall Survival (probability)

P=.18

0.80 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70

Time (months)

Zhu H et al. JCO 2013;31:4215-4221



PETHEMA LPA2017 protocol

APL PML/RARa positive, de novo o secondary
Start ATRA if suspicions

///l_\.

Low-intermediate risk (WBC < 10 x 10%L)
or age 2 70 years

l

Induction (ATO+ATRA)
ATRA 45 mg/m?/d VO day 1 until CR
ATO 0,15 mg/kg IV day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days
+
Consolidation (28 weeks)

ATRA 45 mg/m?/dx 14 d (weeks 1-2 y 5-6)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 1-4)

ATRA 45 mg/m?/dx 14 d (weeks 9-10 y 13-14)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 9-12)

ATRA 45 mg/m?/dx 14 d (weeks 17-18 y 21-22)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 17-20)

ATRA 45 mg/m?/d x 14 d (weeks 25-26)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 25-28)

High risk (WBC > 10 x 10°/L) and age < 70
years
l‘ — APOLLO trial if available

Induction (AIDA)
IDA 12 mg/m?/ddays 1,3,5,7 (= 60 years: days 1,3,9)
ATRA 45 mg/m?/d day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days

¥
Consolidation

|
v v

Age between 60 and 69 years Age < 60 years

IDA 5 mg/m?/d (days 1,2,3,4)
Ara-C 1000 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?/dx 15d

MTZ 10 mg/m?/d (days 1,2,3,4,5)
ATRA 45 mg/m?/dx 15 d

IDA 5 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?dx 15 d

MTZ 10 mg/m?/d (days 1,2,3)
ATRA 45 mg/m?/dx 15d

IDA 12 mg/m?/d (day 1)
IDA 12 mg/m?/d (day 1) A
ATRA 45 mg/m?dx 15 d Ara-C 500 mg/m?/d (days 1,2,3,4)

: ATRA 45 mg/m?/dx 15 d
Y

Maintenance (12 weeks)

ATRA 45 mg/m?/dx 14 d (weeks 1-2 y 5-6)
ATO 0,15 mg/kg/d lu-vi (weeks 1-4)

ATRA 45 mg/m?/dx 14 d (weeks 9-10)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 9-12)



PETHEMA LPA2017 protocol

APL PML/RARa positive, de novo o secondary
Start ATRA if suspicions

.—;_—{///l_\.

Low-intermediate risk (WBC < 10 x 10%L)
or age 2 70 years

l

Induction (ATO+ATRA)
ATRA 45 mg/m?/d VO day 1 until CR
ATO 0,15 mg/kg IV day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days
+
Consolidation (28 weeks)

ATRA 45 mg/m?/dx 14 d (weeks 1-2 y 5-6)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 1-4)

ATRA 45 mg/m?/dx 14 d (weeks 9-10 y 13-14)

ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 9-12)

ATRA 45 mg/m?/dx 14 d (weeks 17-18 y 21-22)

ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 17-20)

ATRA 45 mg/m?/d x 14 d (weeks 25-26)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 25-28)

I-I:>| Registro europeo I

High risk (WBC > 10 x 10°/L) and age < 70
years
l‘ — APOLLO trial if available

Induction (AIDA)
IDA 12 mg/m?/ddays 1,3,5,7 (= 60 years: days 1,3,9)
ATRA 45 mg/m?/d day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days

¥
Consolidation

|
v v

Age between 60 and 69 years Age < 60 years

IDA 5 mg/m?/d (days 1,2,3,4)
Ara-C 1000 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?/dx 15d

MTZ 10 mg/m?/d (days 1,2,3,4,5)
ATRA 45 mg/m?/dx 15 d

IDA 5 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?dx 15 d

MTZ 10 mg/m?/d (days 1,2,3)
ATRA 45 mg/m?/dx 15d

IDA 12 mg/m?/d (day 1)
IDA 12 mg/m?/d (day 1) A
ATRA 45 mg/m?dx 15 d Ara-C 500 mg/m?/d (days 1,2,3,4)

: ATRA 45 mg/m?/dx 15 d
Y

Maintenance (12 weeks)

ATRA 45 mg/m?/dx 14 d (weeks 1-2 y 5-6)
ATO 0,15 mg/kg/d lu-vi (weeks 1-4)

ATRA 45 mg/m?/dx 14 d (weeks 9-10)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 9-12)




PETHEMA LPA2017 protocol

APL PML/RARa positive, de novo o secondary
Start ATRA if suspicions
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Low-intermediate risk (WBC < 10 x 10%L)
or age 2 70 years
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Induction (ATO+ATRA)
ATRA 45 mg/m?/d VO day 1 until CR
ATO 0,15 mg/kg IV day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days
+
Consolidation (28 weeks)
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I-I:>| Registro europeo I

High risk (WBC > 10 x 10°/L) and age < 70
years
l‘ — APOLLO trial if available

Induction (AIDA)
IDA 12 mg/m?/ddays 1,3,5,7 (= 60 years: days 1,3,9)
ATRA 45 mg/m?/d day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days

¥
Consolidation

|
v v

Age between 60 and 69 years Age < 60 years

IDA 5 mg/m?/d (days 1,2,3,4)
Ara-C 1000 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?/dx 15d

MTZ 10 mg/m?/d (days 1,2,3,4,5)
ATRA 45 mg/m?/dx 15 d

IDA 5 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?dx 15 d

MTZ 10 mg/m?/d (days 1,2,3)
ATRA 45 mg/m?/dx 15d

IDA 12 mg/m?/d (day 1)
IDA 12 mg/m?/d (day 1) A
ATRA 45 mg/m?dx 15 d Ara-C 500 mg/m?/d (days 1,2,3,4)

: ATRA 45 mg/m?/dx 15 d
Y

Maintenance (12 weeks)

ATRA 45 mg/m?/dx 14 d (weeks 1-2 y 5-6)
ATO 0,15 mg/kg/d lu-vi (weeks 1-4)

ATRA 45 mg/m?/dx 14 d (weeks 9-10)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 9-12)




PETHEMA LPA2017 protocol

APL PML/RARa positive, de novo o secondary
Start ATRA if suspicions
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Low-intermediate risk (WBC < 10 x 10%L)
or age 2 70 years
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Induction (ATO+ATRA)
ATRA 45 mg/m?/d VO day 1 until CR
ATO 0,15 mg/kg IV day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days
+
Consolidation (28 weeks)

ATRA 45 mg/m?/dx 14 d (weeks 1-2 y 5-6)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 1-4)

ATRA 45 mg/m?/dx 14 d (weeks 9-10 y 13-14)

ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 9-12)

High risk (WBC > 10 x 10°/L) and age < 70
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l — APOLLO trial if available
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IDA 12 mg/m?/ddays 1,3,5,7 (= 60 years: days 1,3,9)
ATRA 45 mg/m?/d day 1 until CR
Prednisone 0,5 mg/kg VO x 14 days

¥
Consolidation

|
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Age between 60 and 69 years Age < 60 years

IDA 5 mg/m?/d (days 1,2,3,4)
Ara-C 1000 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?/dx 15d

MTZ 10 mg/m?/d (days 1,2,3,4,5)

IDA 5 mg/m?/d (days 1,2,3,4)
ATRA 45 mg/m?dx 15 d

MTZ 10 mg/m?/d (days 1,2,3)
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ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 17-20)

ATRA 45 mg/m?/d x 14 d (weeks 25-26)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 25-28)

I-I:>| Registro europeo I

IDA 12 mg/m?/d (day 1)
IDA 12 mg/m?/d (day 1) A
ATRA 45 mg/m?dx 15 d Ara-C 500 mg/m?/d (days 1,2,3,4)

: ATRA 45 mg/m?/dx 15 d
Y

Maintenance (12 weeks)

ATRA 45 mg/m?/dx 14 d (weeks 1-2 y 5-6)
ATO 0,15 mg/kg/d lu-vi (weeks 1-4)

ATRA 45 mg/m?/dx 14 d (weeks 9-10)
ATO 0,15 mg/kg/d x 5 d (M-F) (weeks 9-12)




Cuestiones pendientes
Seguridad

Informacioén limitada en primera linea

» Toxicidad sinérgica - hepatica (reversible) > jPASABLE!
» Escasos pacientes en el esquema aprobado

Risk Management Plan

* Estudio de seguridad a largo plazo (long-term safety cohort study)
* Exposicion acumulada de ATO -2 riesgo carcinogénico de ATO




Registro europeo de LPA
Post authorisation safety study (PASS) - Phase 4

Post-Authorisation Long-Term Retrospective Safety Cohort Study of
Arsenic Trioxide in First Line Low- to Intermediate-Risk Acute
Promyelocytic Leukaemia (APL) Patients

Institution CRO
Transfer dataset to CRO
> R
Transform exported
Exported Dataset Exported Dataset dataset to study database Transformed Dataset
data structure
DataTExport Datallmport

Registry DB Study DB




Estudio aleatorizado paneuropeo en LPA de alto riesgo
APOLLO trial - NCT02688140

ARM A

Consolidation
(1) (2) (3) ()

||| .

4 wilks omfd wiks off

2 wiks onZE wiks off ‘ ‘

ARM B

Consolidation Maintenance

(1) (2) (3)
Y | ipa

4!
l,l,,l,l, Arac ”,.I,u MTL 1uuArﬂC MTX + 6MF

Until CR 15 days 15 days 15 days 2 years

ATO is not indicated for the use in newly diagnosed high risk APL. NCT02688140. Disponible en: htips://clinicaltrials.gov/ct2/show/NCT02688140. Acceso Abril 2025.



https://clinicaltrials.gov/ct2/show/NCT02688140

Estudio fase 2 con ATRA + ATO + GO en pacientes con LPA de alto riesgo
SWOG 0535

100%

Induction

Consolidation 1 & 2 3
ATO - 0.15 mg/kg/d (day 10 - CR) = 80% -
- GO-emgm2yn =
o
=1
— 60% S
Consolidation 3 & 4 §
Consolidation 5 & 6 =
| —
@ 0
ATRA - 45 mg/m2/d (day 1-7) o 40% -
=
Maint (1 year) =
dintenance ear
Y s 20% -
- At Risk Events 3-year estimate
6-MP — 60 mg/m2/d 20 16 78%
L ——— 0% -
| 1 1 | |

0 1 2 3 4 5
Years after registration

Lancet JE, et al. Blood Adv. 2020 Apr 28; 4(8): 1683—-1689.



Mantenimiento vs no mantenimiento
Children’s Oncology Group AAML1331 Trial

B | Event-free survival for high-risk APL D | Overall survival for high-risk APL
1.0- T 10- L (L0 U (Ml (o Ul

— E. |: Wy v | l-— (T LU W |

> 0.8- — 0.8

= =

2 06 AAML 1331 c 06-

O 0.4- AAML 0631 2 04-

" o

T 0.2 < 0.2-

Q

p P=.05 for 2-year EFS o P=.02 for 2-year OS

w0 0-

0o 1 2 3 4 5 6 7 0o 1 2 3 4 5 6
Years from study entry Years from study entry

No. at risk No. at risk
AAMLO631 35, 30 29 26 14 1 0 0 AAMLO631 35 30 30 26 14 1 0
AAML1331 56 54 39 15 4 0 0 0 AAML1331 56 54 41 16 4 0 0

Kutny MA, Alonzo TA, Abla O, et al. JAMA Oncol. 2022 Jan 1;8(1):79-87.



ATO + ATRA vs. ATO + ATRA + QT en pacientes con LPA de alto riesgo

APL15 trial

1001_""11_..._,..»._‘,._- "

100
£ ac,.1_‘“'--1_'1 < 8-
© i i3 —_
= g
§ 60— é 60-
High risk High risk
3 40- oh ris Z 40 9
1.? —— non-CHT m ~ie non-CHT
e )
5 20 P04 — GHT 2 0 P08 e GHT
w
0 | | I I I l 0 T I I I I 1 1
0 12 24 36 48 60 72 0 12 24 36 48 60 72 84
Months Months
Number at risk Number at risk
non-CHT 21 20 13 1 8 4 4 l"lOl'l-CHT 21 20 13 11 8 4 4
LB L CHT 19 18 14 10 6 6 3

Wang HY, Gong S, Li GH, et al. Blood Cancer J. 2022 Nov 21;12(11):158.



Tratamiento complementario
Urgente y de soporte

Cuando hay sospecha diagnostica

* Iniciar ATRA* y medidas de soporte para contrarrestar la coagulopatia sin retraso

 Confirmar diagndstico genético

Management n" presentation Pacientes de alto resgo ‘

1.10. Cytoreductive CHETTHvase gip aried without delay, even if the molecular Updated
results are still pending: IV -C

¢ For patients to be {reated with ATRA plus chemotherapy, idarubicin or daunorubicin alone
or combined with cytarabine should be given.

¢ For patients to be treated with ATRA plus ATO, cytoreduction can be done with idarubicin
(12 mg/m?) or gemtuzumab ozogamicin (6-9 mgf 2),

1.11. Leukapheresis should be avoided due to risk of precipitating fatal hemorrhage. I -B Unchanged
1.12. Prophylactic corticosteroids can be given, which may reduce the risk of APL differentiation IV-C Unchanged
syndrome.

*ATRA: 45 mg/m?/dia hasta RC (25 mg/m?/dia en nifios)



Conclusiones

Futuro y cuestiones pendientes

e ATRA + ATO (+/- QT) sera el nuevo estandar
 Opcidon menos toxica
* Acceso limitado, de momento

e Arsénico oral como alternativa a arsénico intravenoso

e Margen de mejora en un porcentaje considerable de pacientes:
* Muerte antes de la induccion
* Muerte durante la induccion
* Muerte en RC: efectos a largo plazo del ATO aun no correctamente abordados
 Recaida: practicamente limitada a pacientes de alto riesgo
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Gracias

David Martinez Cuadron

Hospital Universitario y Politecnico La Fe, Valencia
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