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Hospital de la Santa Creu | Sant Pau,

Barcelona
* University Hospital
* 650 Inpatient beds
« 180 Outpatient patient positions
 Research Institute
« Faculty of Medicine
e Covers 400.000 inhabitants plus referrals

 Hematology Dpt: Patients > 18 years of age.
Clinical Hematology & Haemostasis
Translational Research
24 beds + 15 Outpt positions

* Pediatrics: Patients up to 18 years of age
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Aspectos a considerar para
decidir el tratamiento
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LMA es una enfermedad heterogénea
Clasificacion de la WHO 2008

AML (megakaryobiastic) with 1(1;22)(p13;q13); RBM15-MKL1
Provisional entity: AML with mutated NPM1
Provisional entity: AML with mutated CEBPA

Acute myeloid leukemia with myelodysplasia-related changes
Therapy-related myeloid neoplasms
Acute myeloid leukemia, not otherwise specified

AML with minimal differentiation

5

" Acute myeloid leukemia with recurrent genetic abnormalities

=23 AML with t(8;21)(q22;q22); RUNXI-RUNXIT1

N AML with inv(16)(p13.1q22) or t{(16;16)(p13.1;q22); CBFB-MYH11
=3 i APL with t(15;17)(q22;q12); PML-RARA

- g AML with t(9; 11)(p22;q23); MLLT3-MLL

=5 A AML with t{6;9)(p23;q34); DEK-NUP214

o TS AML with inv(3)(q21q26.2) or t(3;3)(q21;q26.2); RPNI1-EVII

i 100 1 1 10

WO o UL

B 1 M3 W R o

-gi- g',, glg %:J-ze % & AML without maturation
& 1 | “  onoow AMYL with maturation
# W || Acute myelomonocytic leukemia

Acute monoblastic/monocytic leukemia
Acute erythroid leukemia
Pure erythroid leukemia
Erythroleukemia, erythroid/myeloid
Acute megakarvoblastic leukemia
Acute basophilic leukemia
Acute panmyelosis with myelofibrosis
Myeloid Sarcoma
Myeloid Proliferations related to Down Syndrome
Transient abnormal myelopoiesis
Myeloid leukemia associated with Down syndrome
Blastic Plasmacytoid Dendritic Cell Neoplasm



Moderador
Notas de la presentación
The progress in the biologic characterization of AML, with the introduction of new diagnostic techniques, has emphasized the diversity of this disease. This diversity has been recognised in the recently published new WHO classification of AML. This classification takes into account clinical characteristics as the fact of being primary or therapy related AML, morphologic features, cytogenetic findings and especific molecular abnormalities. 
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Ratio de supervivencia relativa*

0-18 afnos

19-40 anos
41-60 afos
61-70 anos
71-80 anos
80+ anos

16-29 30-39 40-49 50-59 60-69 70-7980-89 90+ 1973-80 1981-88 1989-96 1997-2005

Years of age

Juliusson G, et al. Blood 2009:113:4179-87

(modificado)

Calendar period

*Supervivencia observada en el grupo de
pacientes/Supervivencia esperada de un grupo
comparable en la poblacion general


Moderador
Notas de la presentación
Compared to other tumors, AML is not a frequent disease. The overall incidence is 3 to 5 new cases per 100.000 inhabitants and year. For a EU population of almos 500 million people, this incidence translates into fifteen to 25,000 new cases per year in Europe, a remarkable number. It is well known that AML incidence varies according to population age. A recent report from Sweden illustrates how there is a rapidly increasing incidence in the 60, 70 and eighties. This age distribution makes that, in practice, median age of AML patients is around 70 years, in contrast to the median age of patients included in trials that is in the order of 50 to 55. Another interesting finding from the Swedish study is that survival of AML patients up to 60 has substantially improved over the years, whereas the outcome of elderly patients han not made any progress.
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Opciones terapéuticas en la LMA
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]

rescate

>

No / Medidas soporte
Tratamiento en dosis baja
QT Intensiva

Estandar (3x7)
Induccion adaptada al riesgo

Dosis Intermedia / alta de QT
Trasplante autologo

Trasplante alogénico (familiar o
no emparentado)

No / Medidas de soporte
Tratamiento en dosis bajas
QT Intensiva /Alo TPH


Moderador
Notas de la presentación
This progress in the outcome of young and middle age adults with AML is in part due to a better selection of the treatment  option availables, based on classic and new prognostic indicators. The current status of both, prognostic parameters and risk adapted therapy for adults with non APL will be summarized in this lecture. 
This slide reflects the usual approach for AML patients including the different decission steps and the possible treatment choices.
At diagnosis the first decission is whether the patient is candidate for no therapy, low dose treatment or intensive chemotherapy. If the latter is administered and a CR is achieved practically all the patients receive one consolidation course and further treatment that may be postremission intermediate or high dose chemotherapy or hematopoietic transplantation. Subsequently, in contrast to ALL, only a minority of the patients receive further low or moderate dose maintenance, usually in the setting of clinical trials.
If the patient unfortunately relapses, the options are no further treatment or low or high dose rescue therapy.
What aspects may guide us to take between all these options the most appropriate choice in particular patients? 
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Factores que influyen en la toma de
decisiones en la LMA

/

Paciente _ .
Estado general Citogenética

f ‘ Perfil Mol |
Comorbilidades ertil Molecular

\ /

Farmacogenética I Persistencia ERM

Expectativas del paciente



Moderador
Notas de la presentación
Age of the patients has been traditionally considered the most important factor to decide whether a patient is candidate for intensive chemotherapy. In the past, most patients above 65 or 70 years of age were considered unfit for induction treatment and received low dose therapy or supportive measures only. This concept in nowadays being revisited and age itself seems not to be a reason to decide. However, advanced age associates with impaired performance status, more frequent comorbidities and unfavorable cytogenetics,  aspects that increase treatment related mortality and resistance to chemotherapy, respectively. Recent reports indicate that within clinical trials, pharmacogenetic studies also may be helpful to predict toxicity ans sensitivity. In addition to all these aspects, in young and middle age adults, recent studies have emphasized that molecular characterization of AML provides useful information, particularly regarding postremission treatment. Also at this decission check point, MRD studies may also be informative. Last but not least patient expectations after receiving a comprehensive information are a key element to be considered.   
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Interaccion entre edad y estado general
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l/Holm WHO I WHO V

Juliusson G, et al. Blood 2009;113:4179-87


Moderador
Notas de la presentación
This slide from the before mentioned Swedish study further illustrates the interaction between age and Performance Status. As you may see, younger patients hawe lower WHO grades indicating that they were healthier, whereas the proportion of patients with high WHO grades reflecting impaired performance status is remarkably in the elderly population.
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La mortalidad precoz aumenta si se

Edad
(anos)

16-55
56-65
66-75
76-89

administran dosis paliativas

WHO/ECOG PS 0-2 WHO/ECOG PS 3-4
Intensivo Paliativo Intensivo Paliativo
N.Pts | % ED | N.Pts | % ED | N.Pts | % ED | N.Pts | % ED
491 4 12 25 38 26 4 50
344 6 22 27 43 28 19 63
435 8 131 21 62 34 92 54
211 14 397 17 56 36 271 52

Aungue,

Juliusson G, et al. Blood 2009:113:4179-87

» Indices comorbilidad mas precisos que PS
e Se debe valorar la citogenética
» Es esto cierto con tratamiento adaptado al

resgo?

En general, la QT
intensiva es la 12 opcion.

Considerar agentes
alternativos si
citogenética adversa.


Moderador
Notas de la presentación
However, despite the higher frequency of impaired PS in the elderly population, early death occuring in the first month after diagnosis was significanlty more frequent with palliative measures than with intensive treatment, across all age groups and WHO grades, in exception of very old patients with good PS. Although these findings would favor intensive treatment in all cases, these data have some limitations: first, we have now comorbidity scores developed for transplantation that may be more precise than PS, second, cytogenetic categories were not considered and it is well know the poor chemosensitivity of AML with poor risk cytogenetics, particularly in the elderly. In contrast, encouraging results have been communicated in patients with abnormalities in chromosome 7, 5 and complex karyotype with demethylating and antiangiogenic agents. Also, investigational targeted therapy deserves to be investigated in the old and fragile patients. 
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Tratamiento de induccion



% Hospital de la Santa Creu i Sant Pau

80
70
60
50
40
30
20
10

QT de induccion de la LMA

Protocolos CETLAM: LMA de novo en adultos < 60 afnos

72

AML-94

73

AML-99

74

AML-03

CR
m Refract
m Death

>60 anos:
Tasa RC: 35-50%

No incremento en la tasa de RC: Etoposido, IDAC, HDAC, FLAG-IDA, G-
CSF priming*, Gemtuzumab Ozogamicina*, moduladores de PGP, tipifarnib

En investigacion: 90 mg/m? daunorubicina, Lomustine, Clofarabina, ATRA,
Amonafide, inhibidores FLT3, inhibidores Aurora A cinasa, Plerixafor

*probabilidad de recaida inferior en LMA de riesgo intermedio (HOVON, MRC).


Moderador
Notas de la presentación
If the decission is to administer intensive chemotherapy, the probability to achieve a CR is 65 to 80% in young and middle age adults and 40 to 50% in older patients. No substantial progress has been made over the last 15 years regarding the CR rate, as this figure of the Spanish CETLAM group reflects in patients up to 60 years of age. Dose modifications of cytarabine, the addition of etoposide, tioguanine or fludarabine, new strategies such as PGP modulators, gemtuzumab ozogamycin and G-CSF have not improved the results in terms of complete remissions. Of note, GO and G-CSF priming improved the quality of remissions in some experiences since relapse incidence was decreased in patients with intermediate-risk AML. 
Further strategies for increasing the CR rate are actively being investigated. These strategies are addressed to decrease chemoresistance and toxic deaths. This mainly consist of the increase of daunorubicin from 60 to 90 mg/m2, the addition of lomustine (GOELAM), the use of new drugs as clofarabine, amonafide, voreloxin, the combination with targeted therapy or new strategies of priming with the use of the anti-CXCR4 antibody plerixafor. 
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% alive

AML15: Resultados (n=1113)

No mylotarg
Mylotarg

Tasa global RC 86%
Mylotarg: 85%, no Mylotarg: 87% (p=0.3)
Mortalidad en induccion 7% v 7% (p=0.6)
Refractariedad 8% v 6% (p=0.3)

AML15: Overall survival (favourable/intermediate)

No. No. Events
25 A Patients Obs. Exp.
2P = 0-01
No mylotarg 384 158 1370
Mylotarg 376 118  139.0
0 L) L) T L
0 1 2 3 4

Years from entry

54%

42%

Burnett, ASH 2007
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QT + ATRA en el tratamiento de induccion

% alive

100 -

75 -

50 A

25 A

MRC AML12: Overall survival

< 50 anos

No. No. Events

Patients Obs. Exp.
NoATRA 535 363 3602 2P =08
ATRA 540 355 357-8
0 1 2 3 4 5 6 7 8

Years from entry

Burnett AK et al. Blood 2010; 115: 948-56
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A All Patients

P=0.003

Probability of Overall Survival
(=]
T

17-60 anos

Standard dose

0.0 T T T T
0 10 20 30 40

Months

Total
330
Yy

Deaths
199
163

Induction Treatment
Standard dose (45 mg/m?/day)
High dose (90 mg/m?/day)

50 60 70

Median
Survival
15.7 mo
237 mo

Censored
131
159

Incremento de dosis de
antraciclinas en induccion?

B Favorable or Intermediate Cytogenetic Profile
1.0
0.9+
0.8
0.7
0.6
0.5
0.4+
0.3
0.2+
0.1
0.0 T T T T

P=0.004

Probability of Overall Survival

Bt High dose

Standard deose

Q 10 0 30 40
Months

Induction Treatment
Standard dose (45 mg/m2/day)
High dose (90 mg/m? day)

Total Deaths
180 a5
178 71

50 60 70

Median

Censored Survival
85 20.7 mo

107 343 mo

C Unfavorable Cytogenetic Profile
1.0
0.9
0.84
0.7
0.6+
0.5+
0.4
0.34
0.24
0.1

P=045

Probability of Overall Survival

Standard dose

High dose

0.0 T T T T
0 10 20 30 40

Months

Induction Treatment Total Deaths
Standard dose (45 mg/m?/day) 59 46
High dose (90 mg/m?/day) 63 45

T T 1
50 60 70

Median

Censored Survival
13 10.2 mo

18 104 mo

A FLT3-ITD-Positive Patients B FLT3-ITD-Negative Patients
1.0+ 1.0+
T 094 T 091
g 0.8 E 0.8
2 074 2 071
B
g 0.6 g 0.6
0.5 0.5 by .
5 o4l % oul My High dose
:'_E 0.3 High dose —%‘ 0.34
B =
5 o2 T 02
§ 1 p=009 8 o] P=0.01
o - Standard dose [ Standard dose
00 T T T T T T 1 OO T T T T T T 1
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Meonths Meonths
Median Median
Induction Treatment Total Deaths Censored Survival Induction Treatment Total Deaths Censored Survival
Standard dose (45 mg/m?/day) 83 65 18 10.2 me Standard dose (45 mg/mi/day) 215 119 96 18.9 mo
High dose (90 mg/m?/day) 64 39 25 15.Z2 mo High dose (90 mg/m?/day) 241 116 125 28.6 mo
E FLT3ITD Mutation
1.0 . . 2
3 oo Daunorubicina 90 mg/m
£ 084
=
2 o7+
=
g 0.6+
- 0.59 Megative
o 044
=
£ 03+
=
= 024 Positive
2 ;] P-o000
0.0 T T T T T T 1
0 10 20 30 40 50 60 70
Months
Median
FLT3-ITD Total Deaths  Censored  Survival
Megative 241 116 135 8.6 mo
Positive 64 39 25 15.2 mo

Fernandez et al. N Eng J Med 2009; 361: 1249-50
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1.0
LMA > 60 anos
0,8 _ o~
<60a, n=406, 47+3% a 3 anos
=
o o . b
g °° CETLAM: LMA 60-70 anos
s
=]
E 0.4
>60a, n=190, 15+4%
0.2
o1 P=<0,0001 DNR 45 vs 90: Léowenberg B et al,
0 20 40 60 N Eng J Med 2009; 361: 1235-1248
sgmeses
C Event-free Survival, Age 60—65 Yr D Overall Survival, Age 60-65 Yr
100- No. with 100— No. Who
Total No. an Event @ Total No. Have Died
% Conventional 149 132 = Conventional 149 128
s 737 Escalated 150 121 g 757 Escalated 150 109
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E 95 Escalated Z 25
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100
80
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40

20

Genética de la LMA y tasa de RC

Protocolo CETLAM LMA-03 de novo en <60 anos

- RC mRefractariedad = Exitus en ind.

Favorable

Intermedia

Desfavorable

p=<0.0001
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Quimioterapia post-remision y
factores que predisponen a las
recaidas
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LMA: Quimioterapia de consolidacion

Pacientes en 1° remision:

* Beneficio de ciclos repetidos de
HDAC en la LMA CBF

(probablemente también en la
NPM1+/FLT3-ITD-, CEBPA mut, RAS mut
AML)

e NO°de ciclos de consolidacion
incierto en la LMA de riesgo
intermedio.

* Agentes adicionales no parecen
mejorar los resultados de la
citarabina sola.

* Los ciclos repetitivos no han
demostrado efectividad en la
LMA de riesgo adverso

 Alo TPH precoz en pacientes
con riesgo alto de recaida

Probability of Relapse-Free Survival

Probability of Relapse-Free Survival

1.0

0.8

0.6

0.4

0.2

0.0

LMA t(8;21)
3-4 Cycles of HDAC (n= 21)

I_.L._I__.

1-2 Cycles of HDAC (n= 20)

P =0.03

1 2 3 4 5 & 7 8 ] 10 11 12

Time (Years)

1 Cycle of HDAC (n = 20)

P =0.06

2 4 6 8 10 12 14
Time (Years)

Byrd JC et al. J Clin Oncol 1999; 17:3767-3775
& J Clin Oncol 2004; 22:1087-1094.


Moderador
Notas de la presentación
In patients achieving a CR, it is clear that further treatment has to be administered to avoid leukemia recurrence. In young and middle age patients with CBF AML it is becoming evident that 3 or 4 courses of high dose cytarabine improves relapse-free survival compared to 1 or 2. Similar results were obtained with intermediate doses by the MRC group. This beneficial effect of high doses also seems to have an impact on patients with NPM1/FLT3 ITD, CEBPA mutations and RAS mutations.
In contrast, the number of intermediate or high dose consolidations in the remaining patients is unclear and repetititive cycles do not seem to favor patients with adverse cytogenetics. It is also unclear the role of additional drugs given often with cytarabine. In this setting the investigational agents used during induction are frequently used in one or more consolidation courses. 
If the patient is eligible for allogeneic transplantation and has high relapse of relapse, recent experiences support to perform the procedure soon instead of after a prolonged phase of consolidation CT.
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Factores asociados a recaida en la LMA

 Edad avanzada
 LMA secundaria
« Citogenética

e Leucocitosis

* Desaparicion lenta de los blastos
en SP /MO

« >2 ciclos de induccién

* Niveles altos de ERM post QT

1,07 CETLAM LMA-03
0,87
61-70 afos (n= 124)

§0,6— N 51-60 afios (n=119)
> 36-50 afios
® 047 (n=123)

02 16-35 afios (n= 81)

0.0- P< 0.001

0 20 40 60

Months

1,0

0.75 1

0.50 1

0.25 1

Overall Survival (%)

CETLAM
Adverso (n=124)

Estandar (n= 535)

Jr——————

R I - -+

UPTRR
Favorable (n= 139)

P< 0.001
C[] 5|0 1C|]0 1%0 260 2%0
Months
HOVON/SAKK
CBF (n= 254)
NK (n= 1002)

MK- (n=535)"

P< 0.001 MK+ (n=184)

12 24 36 48
Time (months)

Breems DA et al, J Clin Oncol 2008; 26:4791-4797


Moderador
Notas de la presentación
Despite the administration of an appropriate consolidation treatment, what are the factors that influence on the development of a leukemia relapse? Age is an important feature as you may see in the figure in the left bottom. Increased age associates to higher relapse rate even after controlling for cytogenetics. As an example, elderly patients with CBF AML had a survival probability of less than 40% a figure significantly lower than in the young population. Patient with secondary leukemia have also an increased relapse incidence.  As mentioned before, patients with adverse cytogenetics have very high relapse probability and very low survival, specially if a monosomal karyotype is present. In this regard, the HOVON-SAKK distinguises 4 prognostic categories, patients with CBF AML, those with normal cytogenetics, patients with a monosomal karyotype, and the remainder.
Other factors associated with increased relapse rate are a high blood cell count at diagnosis, with particular impact on CBF AMLs, a low clearance of blasts from the marrow, blood or both by morphological or flow cytometry examination, and the persistence of a significant ammount of minimal residual disease after CT.
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Genética Molecular y Prondstico

Gen Incidencia Impacto
en LMA-CN Prondstico
FLT3 ITD: 40 % Adverso*
TKD: 5-14%  Confuso
NPM1 46-62% Favorable”
MLL PTD 8-11%  Adverso
CEBPA 15-19% Favorable*!
N-RAS 9% Confuso
WT1 11% Adverso

Gen

BAALC
ERG
EVI1
MN1
WT1

PRAME

RHAMM

*Limitado a ratio alta ITD/germinal en algunos estudios

#*En ausencia de FLT3-ITD

*Doble mutacion en un estudio reciente (Erasmus Univ)

"TEn ausencia de FLT3-ITD (grupo ALFA)

Incidencia Impacto
in LMA-CN  Prondstico
65 % Adverso

-- Adverso
14% Adverso
-~ Adverso
80-93% Adverso
30-64% Favorable
70% Favorable


Moderador
Notas de la presentación
In addition to these factors, several mutations and gene overexpression have impact on relapse rate, particularly in patients in the intermediat-risk cytogenetic category, mostly in those with a normal karyotype. The main abnormalities identified in the latter group appear in these two tables with their frequency and their prognostic impact. On the left, mutations associated to unfavourable prognosis such al FLT3-ITD, MLL PTD or WT1 and those confering a favorable outcome, NPM1 mut/FLT3ITD- and CEBPA mutations. The annotations on the botton indicate like the importance of allelic ratio in some studies, the need for double CEBPA mutations in others and the fact that, in some experiences, the favorable impact of CEBPA is resticted to AML without FLT3-ITD. 
In the table on the right we see those genes that when overexpressed in AML have prognostic impact. Increased expression of BAALC, ERG, EVI-1, MN1 and WT1 genes associate to decreased survival. In contrast, overexpression of genes such as PRAME or RHAMM lead to improved outcome. At this meeting, other molecular prognostic marker are presented, such as the antiapoptotic genes C-FLIP, Smac/DIABLO, survivin or the SETBP1 gene.
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Discriminaciéon Prondstica en la LMA con
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Citogenética Intermedia

+ —+ b +

Score 0; n=7

CEBPA mut (n=14)

| Citogenetica intermedia P<0.001

0,8— ERGalto
NPM1+ / FLT3- (n=54) EVilalto 1 punto
PRAME bajo
NPM1-/ FLT3- (n=72) 0,67 Score 1: n=29

04-
Score 2; n=36

FLT3ITD (n=84) 0,2- < . "
— + Score 3; n=

004 CN, no-favorable p=0.001

0

10

20 30 40 50 60 0 20 40 60 80
Months months
CETLAM PETHEMA

Santamaria C et al, Blood 2009:; 114: 148-152


Moderador
Notas de la presentación
These figures further illustrate the the impact of mutations and overxpression on the prognosis of AML with intermediate-risk cytogenetics. On the left the results of the CETLAM group with favorable outcome for patients with CEBPA and NPM1 mutations without FLT3-ITD, the bad prognosis of patients with FLT3-ITD and in between the curve for patients without mutations. On the right we see the survival of patients with a normal karyotype amd no favorable molecular profile, depending on the expression of EVI1, ERG and PRAME. As you can see, depending on this expression you can separate 4 categories with different outcome.
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Probability

Otros indicadores geneticos
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PEG and CBF AML

Bullinger L et al, Polimorfismos genémicos y recaida
Blood 2007 Monzé M et al, Blood 2006
grupo I Variable P value RR (95% Cl)
SULT1C2 (A+C) 0.004 4.1 (1.6-10.7)
’[(8;21) ITD-FLT3 0.003 3.3(1.5-7.3)
MDR1 (B+C) 0.02 2.4 (1.1-5.4)
VEGF2 (C) 0.04 2.8 (1-7.9)
I grupo i
I Impacto Prondstico de la Expresion de microRNA.
Marcucci G et al. NEJM 2008
Inv(16)
100
90
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50
40
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microRNA bajo (n=28)
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204
10
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[

1000 2000 3000

Overall Survival (days)
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Moderador
Notas de la presentación
Other recently introduced molecular studies may also contribute to discriminate the prognosis of intermediate risk AML patients. Gene expression profiling contributes to better characterise AML but also to differentiate prognostic subgoups in otherwise homogeneous molecular categories, like patients with CEBPA mutations. The study of single nucleotide polymorphisms on genes involved in DNA-repair, drug resistance and angiogenesis provides information on relapse probability. The study of microRNA expression may provide additional prognotic data intependent of mutational status of AML.
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Trasplante hematopoyetico
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Papel actual del TPH alogénico

 Las comparaciones globales

donante-no donante ya no
son utiles

e Segun la citogenetica, el alo-

TPH:

e Sin efecto en el subgrupo
de pronostico favorable

* Beneficia en el grupo de
pronaostico intermedio

* Beneficia a los pacientes
de prondstico adverso

 Laventaja de alo-TPH

convencional parece limitarse
a los pacientes jovenes

*Cornelissen JJ, et al. Blood 2007; 109:3658-3666

Sin embargo,

Resultados con QT no siempre
buenos en pacientes del grupo
favorable (leucocitosis,
mutaciones de c-kit, sobre-
expresion de BAALC)

La LMA de riesgo intermedio es
muy heterogénea

AIR disminuye la MRT en
pacientes de edad avanzada

Impacto de las comorbilidades y
desarrollo de indices
pronosticos de MRT

Tener en cuenta aspectos del
trasplante para indicarlo!


Moderador
Notas de la presentación
Considering all the burden of knowledge on the biologic and prognostic diversity of AML it is easy to understand that evaluation of transplantation efficacy in raw donor vs no donor comparisons are of limited value. More interest have the comparisons in the three cytogenetic subgroups. Recent meta-analyses allow to summarize that allogeneic SCT benefits patients with high risk cytogenetics, and in the majority of studies, also to those in the intermediate category . In contrast, no advantage is obtained with transplantation in the favorable group. Of note, the advantage observed with transplantation is frequently restricted to younger adults, mainly because of transplant related mortality.
These findings may nowadays be modulated by several circumstances: 1) it is now recognised that some patients in the favorable category have poor otcome if treated with CT only. These are CBF AMLs with high WBC counts and/or c-KIT mutations, 2) We have shown that intermediate-risk group is very heterogeneous, 3) RIC has decreased TRM mortality in old patients, and 4) It is becoming more and more important that donor and other transplant factors may be as important as disease factors to establish the indication for the procedure. 
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Schlenk R, et al. NEJM 2008; ;:358:1909-18


Moderador
Notas de la presentación
This slide shows how the role of allogeneic transplantation for AML has to be revisited in view of the current molecular knowledge. On the left side you may see that allogeneic transplantation does not improve relapse-free survival of AML patients with normal karyotype AML and NPM1 mutation without FLT3-ITD. In contrast, in the remaining karyotypically normal patients survival is improved. The figure on the right represents our own explerience with benefit form transplantation on the whole group without favorable molecular profile.  
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Notas de la presentación
More specifically, in recent transplants performed in the first CR the key prognostic factors are age, donor type and donor to recipient gender combination. These 3 parameters allow to separate three groups with significantly different prognosis. Gratwhol proposes additional factors to make the scoring system more precise in the future: to add additional points in case of older donors, CMV seropositivity of the recipient, or adverse polymorphisms predisposing to severe GVHD. On the other hand donors HLA-allele matched with the recipient should be considered as HLA-identical siblings.
This type of score systems may allow to exploit the benefits of allogeneic transplantation with the minimal risk for the patient, extending the indications of the procedure based on disease characteristics only. Therefore, in the short future even patients with low risk AML could be candidates to allogeneic transplantation if they have a very low transplant score. Patients in the intermediate risk disease category could be candidates in case of low or intermediate scores, whereas those with poor risk disease should be transplanted regardless of score, until new therapeutic options will be available. 
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Notas de la presentación
Substantial efforts have been make allogeneic transplantation accessible to all patients who potentially may benefit from graft vs leukemia effect.  One of the more relevant developments in this setting has been the introduction of reduced intensity conditioning regimens that make transplants feasible in patients up to the age of 70 or even more. Recent studies from the EBMT show that, however, mortality remains high in patients receiving RIC with high comorbidity scores and that relapses are common in patients with adverse cytogenetics, a frequent feature in elder patients. Although preliminary comparisons with chemotherapy are promising in favor of allotransplants, prospective randomized comparisons are needed. 
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Moderador
Notas de la presentación
A remarkable initiative in this regard has recently being launched by the ELN, the EBMT and important other European Cooperative groups. This initiative tries to clarify, in a prospective randomized study, the role of RIC transplants from related or unrelated donors vs no transplantation, for elderly patients with AML in first CR.  
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Porgue disminuyen los
auto-TPH en la LMA?

* Menos recaidas comparadas
con QT, pero igual SG

 Malos resultados en la LMA de
alto riesgo

 Los TPH de DNE han mejorado
Sin embargo,

La MRT del auto-TPH ha
disminuido

¢, Reevaluar el papel del auto-TPH
en la LMA de riesgo favorable /
Intermedio? (particularmente si
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Moderador
Notas de la presentación
It is not fair to discuss the treatment of AML without mentioning autologous transplants. The activity regarding this procedure for this disease is decreasing both in Europe, as shown in the EBMT survey on the left, and in the US. What may be the reasons for this decline? First, the fact that  athough in several studies relapses were decreased compared to CT, survival was not improved. Second, since it is clear that autologous transplant are not useful in patient with poor cytogenetic risk features. Third that the role of erradicating disease through GVL effect is becoming more and more evident. Therefore, there is a rapidly increasing tendency to perform URD transplants in patients without a compatible sibling, mainly because of the improvements in URD searches, HLA-matching and transplantation techniques.
However, TRM after autologous transplantation is now very low, below 5% if the procedure is performed in CR1, and comparable to that observed with high dose cytarabine. It has to be emphasized that in the mentioned comparisons with CT, TRM reported was in the order of 10-15%. It is possible that with the current mortality rates, autologous transplantation would be of benefit in some groups of patients like those with favorable or intermediate genotypes, particularly if allogeneic SCT scoring is high.
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Estrategias de mantenimiento
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Papel del mantenimiento en la LMA

* No suele utilizarse QT excepto ocasionalmente
(grupo Aleman).

e Las dosis bajas de IL2 no son de utilidad en
pacientes de edad avanzada en RC.*

e Dosis bajas de IL2 + histamina tienen efecto
favorable.*

* La noretandrolona protegio a pacientes de edad
avanzada de las recaidas tardias.”

e Se investigan agentes demetilantes + inhibidores
HDAC

*Baer MR et al J Clin Oncol 2008; 26:4934-4939
+Brune et al, Blood 2006; 108:88-96 and EHA 2009

# GOELAM, EHA 2009
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Tratamiento de la LMA
Refractaria/Recaida
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Tratamiento de la LMA Refractaria/Recaida

Factores a considerar:

Enfermedad
proliferativa o de lento
crecimiento?

Duracion de la 12 RC

PS, comorbilidades,
edad, citogenética?

¢,Candidato a TPH?

Cumulative Proportion Surviving
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o
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o
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o
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o
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Con LMA refractaria
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Schmid C et al. Blood 2006;108:1092-9.
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Nuevos agentes terapeuticos en la
LMA
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Nuevos agentes para la LMA
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Clofarabina

Nuevo analogo de las purinas

Resistente a la desaminacion,
fosforolisis e hidrolisis acida HO HO O

Inhibe la replicacion y reparacion
del ADN HO HO

Altera la Integridad mitocondrial lo < 54ribina Fludarabina
que origina apoptosis (Leustatin®) (Fludara ©)

Activa en celulas en division y en
reposo

a

incorporation
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' >

¥
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| HO
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Clofarabine Release .
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y v (Clolar ®)
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Clofarabina en mayores con LMA no tratada

Regimen N Poblacion RC+RCi %

lFase 2 (Biov-121) 66 Edad >65 44

Clo (30x5) “Unfit” 47 (Adv. K)
44 (edad 70+)

2Fase 2 (CLASSIC-II) 112 Edad >60 45

Clo (30x5) “poor risk” 58 (Adv. K)
32 (edad 70+)

3Fase 2 60 Edad >50 60

Clo+IDAC

4Fase 2 (R) 76 Edad >60 56

Clo (30x5)

Clo+LDAC (20x14)

>Fase 1 34 Edad >60 65

Clo(15-30)+D(50x3)+GO(3)

1Burnett et al, ASH 2006; 2Erba et al, ASH 2008; 3Faderl et al, Blood 2006; “Faderl et al,

Blood 2008; >Burnett et al, ASH 2006
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Terapia epigenética

H4 tail H3 tall

/s Y
G/) o

H3 tail \_/ H4 tail

DNA methylation inhibitors Histone deacetylase inhibitors

5-azacvtidine Vorinostat (SAHA) MGCD0103
5-aza-g’-deoxycytidine <> Velprele e Panobinostat
Zebularine Depsipeptide TSA

MG98 MS-275 Phenylbutyrate

COMBINACIONES

Modificada de Garcia-Manero, 2006



Moderador
Notas de la presentación
Metilación del ADN: hipermetilación de los  promotores del p53 se asocia a progresión tumoral
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Azacitidina mejora de la Supervivencia
Global en pacientes con LMA

* En el estudio, se incluyeron
113 pacientes con
diagnostico de AREB-T.

» Estos pacientes, de
acuerdo con la clasificacion
de la OMS, son pacientes
con LAM.

 Mediana de edad: 70 anos

* Tratamiento:
e TC n=b3
e AZAN=53
« Mediana de 8 ciclos
de tratamiento.

Proportion Surviving

Figure 1. Overall Survival: AZA vs CCR

1.0

Log-Rank p=0.005
HR: 0.47 [95% CI:0.28, 0.79]
Deaths: AZA=24, CCR=41
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Fenaux P, et al. Blood. 2008 [abstract 3636].
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Notas de la presentación
3636 – Azacitidine Prolongs Overall Survival and Reduces Infections and 
Hospitalizations in Patients with WHO-Defined Acute Myeloid Leukemia (AML) Compared with Conventional Care Regimens.
Fenaux, P., et al.
Aproximadamente 1/3 de los pacientes del AZA 001 padecían AREB-T. Con la nueva clasificación de la WHO cumplen criterios de LMA. Dado que este subgrupo es de mal pronóstico (mediana supervivencia < 1 año) y responden mal a la quimioterapia, este abstract evalúa el efecto de azacitidina vs. tratamiento convencional en cuanto a tasas de respuesta y supervivencia global (SG) en este subgrupo de pacientes.
Subgrupo de 113 pacientes con una mediana de edad de 70 años:
- 53 tratados con azacitidina (mediana de 8 ciclos de tratamiento)
- 53 con tratamiento convencional:
	- 10 pacientes quimioterapia convencional (mediana 2,5 ciclos de tratamiento)
	- 18       “	LDAC (mediana 5.5 ciclos de tratamiento)
	- 25 	 “	cuidados soporte (mediana 6 meses de tratamiento)
A los 2 años, la tasa de SG fue del 50% azacitidina vs. 16% tratamiento convencional, diferencia ésta estadísticamente significativa (p= 0.0007). 
En el grupo de azacitidina se observó además una menor tasa de infecciones que requirieran antibióticos intravenosos y una menor tasa de hospitalización.
El esquema con azacitidina fue además bien tolerado. 
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Efecto del tratamiento continuado con AZA

La prolongacion de la SRV no Tiempo hasta la primera respuesta
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Santini V. EHA 2009, abstr. 1068 Silverman LR, et al. Blood. 2008, abstr 227
Fenaux P, et al. Blood. 2008 [abstract 3636] & Lancet Oncol 2009

 Particularmente eficaz en pacientes con alteraciones del cromosoma 7


Moderador
Notas de la presentación
227 – The Effects of Continued Azacitidine (AZA) Treatment Cycles on Response in Higher-Risk Patients with Myelodysplastic Syndromes
Silverman, L.R., et al

Analiza el número de ciclos medio para alcanzar la primera respuesta a azacitidina y el número de ciclos necesarios para alcanzar la mejor respuesta.

De los 179 pacientes tratados con azacitidina 91 pacientes respondieron (ya sea RC, RP ó mejoría hematológica).

De estos 91 pacientes respondedores:
81% había respondido en el ciclo 6 
90% había respondido en  el ciclo 9.

La mediana de ciclos para alcanzar la primera respuesta fue de 3 ciclos.

Dentro de estos 91 pacientes respondedores:
para el 57% la primera respuesta alcanzada (independientemente del ciclo en el que la hayan conseguido) fue su mejor respuesta 
el 43%  mejoraron su respuesta con el tratamiento continuado con azacitidina (con una mediana de 4 ciclos más)

Por tanto a la vista de estos datos, se concluye que:
El tratamiento continuado con azacitidina puede mejorar las respuestas
En ausencia de toxicidad o progresión de la enfermedad, continuar el tratamiento con azacitidina es lo apropiado ya que puede mejorar la respuesta y por tanto el beneficio para el paciente
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Program

a francés de uso compasivo: analisis retrospectivo

de azacitidina como tratamiento primera linea en LMA
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Programa francés de uso compasivo: analisis retrospectivo
de azacitidina como tratamiento primera linea en LMA-
factores prondsticos de supervivencia
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Thépot S, et al. Oral presentation at ASH 2009. Abstract 843
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Estudio fase |l con altas dosis de lenalidomida como
iInduccion en pacientes mayores > 60 afnos con LMA

Lenalidomida 50 mg como tratamiento inicial en 260 anos con LMA

Respuesta (ITT) ORR segun caracteristicas
40 - >2 cyclestherapy IEEEE———— /g
30 de-novoAML memmmm )6

301 Transformation from... I /3

Secondaryto therapy NS 33

Poor W 14
Intemediate I 53
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Vij R, et al. Oral presentation at ASH 2009. Abstract 842
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ASH: Novel agents for HR MDS or AML

* Oral azacytidine (120 mg) (n=45): 29% CR If > 6
cycles (MD Anderson)

e Oral clofarabine (20-40 mg/m2): CR 26% (MD
Anderson)

e Clofara combinations: G-Clo-HDAC, Clo-HDAC-
GO, Clo-GO, Clo LDAC

e Plerixafor (CXCR4 inhibitor) + MEC In
relapsed/refractory AML (n=40)
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Algoritmo terapéutico para la LMA
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Conclusiones

La LMA es heterogéenea. Multiples dianas
potenciales

Es el momento de individualizar el tratamiento
Los marcadores clinico-bioldgicos ayudan a decidir

Los factores de riesgo del TPH han de tenerse en
cuenta

Tratamientos emergentes prometedores
Incluir los pacientes en ensayos clinicos
Necesidad de cooperacion nacional e internacional
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