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Presentacion

En la actualidad, uno de los grandes retos de los hematélogos es el tratamiento de la leucemia mieloide
aguda (LMA). Durante mas de 20 afos, los avances en el tratamiento han sido minimos. Sin embargo el
progreso en el conocimiento fisiopatogénico y molecular de la enfermedad ha sido impresionante. En este
simposio los doctores Schelenk, Sanz y Faderi nos hablaran del futuro, que ya es presente, del tratamien-
to de la leucemia mieloide aguda, tanto en sujetos jévenes como en ancianos.

La gran cantidad de alteraciones moleculares presentes en esta enfermedad y su heterogeneidad nos
hace clasificar a estos enfermos en pequeos subgrupos que van a necesitar un tratamiento muchas veces
diferenciado. Basados en estos hechos, se abre una gran avenida en su tratamiento, el tratamiento adap-
tado al riesgo e incluso lo que venimos a llamar la medicina personalizada; el doctor Shelenk nos pondra
al dia los interesantes trabajos que realiza el grupo aleman para el tratamiento de la LMA. En esta linea, el
doctor Sanz nos hablara de los nuevos farmacos que vamos a poder disponer dentro del armamento tera-
péutico contra la LMA; algunos de ellos ya son una realidad.

Finalmente, el doctor Faderi nos hablarad del tratamiento de la LMA de los ancianos, otra de las gran-
des cenicientas de la hematologia. Sin embargo, en los dltimos afios se han producido pequefios avances,
como el uso de los agentes hipometilantes, que nos hace tener cierta esperanza en la mejoria del pronds-
tico de este grupo de enfermos.
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Taylored therapy for young patients
with acute myeloid leukemia

R.F. SCHLENK
University Hospital Ulm. Ulm (Germany)

During recent years, considerable progress has been
made in deciphering the molecular genetic and epi-
genetic basis of acute myeloid leukaemia (AML) and
in defining new diagnostic, prognostic and even more
important predictive markers.! The recent WHO clas-
sification reflects the fact that an increasing number
of AML can be categorized based upon their under-
lying cytogenetic or molecular genetic abnormalities,
and that these genetic changes form clinico-patholog-
ic-genetic entities.? In total, more than two thirds of
all AML cases can now be classified according to the
underlying cytogenetic or molecular genetic lesions.!
Thus the WHO 2008 classification represents an enor-
mous progress in terms of reliability, validity and ob-
jectivity in comparison to morphological criteria used
in the former FAB classification.

Novel therapies are now being developed that tar-
get some of the genetic lesions. However, so far this
concept of targeted therapy has only been success-
fully applied in the therapy of acute promyelocytic
leukemia (APL) by introducing all-trans retinoic acid
(ATRA) and/or arsenic trioxide to conventional che-
motherapy.®

New biomarkers enter more and more clinical prac-
tice with regard to prognostication but even more im-
portant to genotype-specific treatment

being again 7 days a week available, v) transmission
of laboratory results in combination with a genotype-
specific trial recommendation and finally vi) an effi-
cient system (primarily web-based) for patient trial-
registration.

The German-Austrian AML Study Group (AMLSG)
has extended the genotype-specific approach by in-
cluding additional molecular markers into the screen-
ing and by offering additional genotype-specific treat-
ment trials (Figure 1). The fast molecular screening
within 48 hours of AMLSG currently comprises PVIL-
RARA, RUNX1-RUNX1T1, CBFfS-MYH11, FLT3-ITD,
FLT3-TKD and NPAM1; testing for CEBPA mutations
and MLL-AF9 is supplemented within 2 weeks. In the
same time period (2 weeks) karyotyping is available.
All results are transmitted rapidly by a web-based sys-
tem as well as by automatized fax messages without
time delay to the clinician.

Such a complex process which parallelizes fast mo-
lecular screening and trial-recommendation needs
stringent criteria with respect to data protection,
data privacy and good clinical practice. AMLSG has
implemented for this purpose a procedure, in which
only a trusted third party has access to the personnel
data of patients. All other communications between
clinicians, laboratories and the clinical trials office is
based on the uniform AMLSG identifier (AMLSG
BiO-ID) which guaranties proper allocations (Fig-
ure 2). In consequence, the informed consent process
of molecular screening is dissected from that of the
subsequent genotype-specific treatment trial. There-
fore, AMLSG has activated a clinical study, AMLSG
BiO, were molecular screening, biobanking and gen-

approaches. Fast molecular screen-
ing beyond PAML-RARA has been in-
troduced by the international CAL-
GB 10603 trial evaluating the impact
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Figure 1. ClinicalTrials.gov, NCTO0482833; 2ClinicalTrials.gov, NCTO0850382;

NCT00651261; *planning phase; SClinicalTrials.gov, NCTO0893399;
NCT01180322; * seven days a week.
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eral clinical data collection are covered (ClinicalTri-
als.gov, NCT01252485).

There is growing evidence, that genotype-specific
approaches have to be integrated already during in-
duction therapy. In patients with AML and activating
FLT3 mutations the addition of FLT3-inhibitors such as
midostaurin to intensive induction therapy seems to
substantially increase CR rates.* Similarly, gemtuzum-
ab ozogamicin (GO) as adjunct to intensive induction
therapy in patients with core binding factor leukemia
was associated with an improvement of relapse-free
and overall survival.® Of note, the integration of GO
into consolidation® or maintenance® therapy seems to
have no impact on survival endpoints. The addition of
ATRA immediately after intensive induction therapy
significantly increased CR rates and event as well as
overall survival in older AML patients.” This beneficial
effect was restricted to AML characterized by mutat-
ed NPM1 in the absence of FLT3-ITD.? Taken togeth-
er, these examples strongly supports the use of specif-
ic agents in specific genetically defined subgroups for
induction therapy and this necessitates fast molecu-
lar screening.

Currently, there are several clinical trials expanding
the genotype specific induction approach. Exemplari-
ly, two genotype specific induction approaches are de-
scribed:

A)Based on the high frequency of KIT muta-
tions and high expression levels of the KIT recep-
tor in core binding factor (CBF)-AML, two collab-
orative trials (AMLSG, ClinicalTrials.gov Identifier:
NCT00850382; CALGB, ClinicalTrials.gov Identifi-
er: NCT01238211) evaluate feasibility and efficacy
of dasatinib, a potent inhibitor of mutated and wild-
type KIT, in combination with conventional induc-
tion and consolidation therapy followed by a one-
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the addition of GO to salvage thera-
py revealed a extremely favourable
overall response rate of 85% and ex-
cellent overall survival after 5 years of 80% in AML
with mutated NP1 without concurrent FLT3-ITD.?
Encouraged by our own results in primary refracto-
ry patients'® and the before mentioned French study,
AMLSG currently evaluates GO within a randomized
study for AML with mutated NPAI1 (ClinicalTrials.
gov, NCT00893399).

Risk-adapted consolidation therapy is nowadays
the standard of care. Based on recommendations from
an international expert panel on behalf of the Euro-
pean LeukemiaNet four risk groups could be defined
by cyto- and molecular-genetics.!! So genotype-spe-
cific consolidation therapy is already implemented in
that low risk patients were recommended to receive
high-dose cytarabine-based consolidation chemother-
apy and high risk patients an allogeneic hematopoietic
stem cell transplantation (HSCT). For these to extremes
there are rarely discussions about the risk-benefit ratio
of the respective treatment strategy.'? However, for
the two intermediate risk groups, intermediate-1 and
intermediate-2, there is some controversy whether the
higher rate of treatment related mortality after alloge-
neic HSCT is outweighed by a substantially lower re-
lapse risk in individual subgroups. A matter of debate
was also whether allogeneic HSCT from matched re-
lated donors (MRD) and from a matched unrelated
donors (MUD) were equally with respect to outcome.
Several retrospective cohort and register studies have
shown similar results.’ In high risk AML patients de-
fined either by unfavourable cytogenetics or induction
failure this equivalence has recently been demonstrat-
ed also prospectively.* In a large prospective study
(AMLHD98A) of 870 patients 267 were classified as
high risk and of these 62% actually received an alloge-
neic HSCT from MRD (n=62), MUD (n=89) and hap-
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loidentical or cord blood donor (n=11). By using ade-
quate statistical methods to include allogeneic HSCT
as a time dependent variable into multivariable mod-
els a marked and significant risk reduction could be
demonstrated for allogeneic HSCT from MUD (31%)
and MRD (37%). A secondary analysis focussed on
transplanted patients revealed no difference in alloge-
neic HSCT between MRD and MUD.

Except for APL in patients with AML maintenance
chemotherapy was not a widely accepted standard.!!
However, the introduction of tyrosin kinase inhibitors
into the treatment of AML has led to the renaissance
of maintenance therapy. In the CALGB 10603 (Clini-
calTrials.gov: NCT00651261) trial a one year mainte-
nance therapy is an integral part of the concept due
to frequent and early relapses in patients with FLT3-
[TD positive AML after consolidation therapy. In ad-
dition, prolonged inhibition of FLT3 signalling may
be of importance.”” Similarly, both trials using dasat-
inib in CBE-AML (AMLSG, ClinicalTrials.gov Identi-
fier: NCT00850382; CALGB, ClinicalTrials.gov Iden-
tifier: NCT01238211) integrate a one year single agent
maintenance after consolidation therapy.

Finally, molecular disease persistence has been
shown to be a highly predictive factor for relapse
and overall survival.' In particular, CBF-AML and
AML with mutated NPM1 as well as VLL-AF9 pos-
itive AML exhibit an excellent molecular marker for
disease assessment.”’"”” Consistent prognostic time
points for assessment of relapse risk based on the lev-
el of molecular disease persistence seems to be after
induction therapy but even more at the end of con-
solidation therapy. Although, no prospective data are
available in AML of treatment intensification based on
level of molecular disease persistence after consolida-
tion therapy, allogeneic HSCT should be considered in
this situation even in formally low risk patients.

In conclusion, the continuous discovery of molecu-
lar markers with important prognostic and, more im-
portantly, predictive significance on treatment will
lead in conjunction to their role as potential targets to
a stepwise replacement of standard risk-adapted ther-
apy to genotype-specific treatment strategies. This de-
velopment will necessitate international large collab-
orative group efforts to perform clinical trials even in
small genetic subgroups.
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Nuevos farmacos para el tratamiento
de la leucemia mieloblastica aguda

M.A. SANZ

Hospital Universitario La Fe. Valencia

En estos ultimos afios se ha producido un impresio-
nante desarrollo del conocimiento de la biologia y de
la genética molecular en la leucemia mielobléstica agu-
da (LMA), habiéndose identificado un niimero consi-
derable de mutaciones cuyo papel patogénico en la
leucemogénesis estd atn por determinar en la mayoria
de ellas. Esquematicamente, estas mutaciones se clasi-
fican en dos grupos, las que intervienen en los meca-
nismos de transduccién de sefal y los que alteran los
factores de trascripcién. Mientras las primeras propi-
ciarfan una ventaja proliferativa a las células con di-
chas mutaciones, no afectando a la diferenciacién celu-
lar, las Gltimas alterarfan el proceso de diferenciaciény
de auto-renovacién. Ejemplos de mutaciones que afec-
tarian a la proliferacion serfan las mutaciones de FLT3,
como FLT3-ITD y FLT3-TKD, de ¢-KIT y las mutacio-
nes oncogénicas en RAS, entre otras. En cambio, en-
tre las mutaciones mds frecuentemente implicadas en
el bloqueo de la diferenciacion estarian los reordena-
mientos de RARa (retinoic acid receptor alpha) y de
MLL (myeloid-lymphoid or mixed-lineage leukemia),
asi como factores de transcripcién como los core bin-
ding factors (CBF), RUNX1, GATA1, y C/EBP alpha. La
capacidad que ha demostrado el dcido holo-trans reti-
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noico de revertir el bloqueo de la diferenciacién que ca-
racteriza a la leucemia promielocitica, en la que RARa
generalmente se reordena con PML, representa la me-
jor evidencia de un posible cambio de paradigma en el
tratamiento de la LMA y, por qué no, de otras enfer-
medades neoplasicas. Bajo la perspectiva de este cam-
bio de paradigma, en los tltimos afos se han desarro-
llado estrategias terapéuticas dirigidas contra diversas
dianas con resultados muy variables que intentaremos
analizar en esta ponencia. Un nimero importante de
nuevos agentes dirigidos o no contra dianas molecula-
res han sido explorados (Tabla 1). Entre éstos se inclu-
yen los anticuerpos anti-CD33 e inmunoconjugados,
los inhibidores de proteinas como la P-glicoproteina
implicadas en la resistencia multiple a farmacos, los in-
hibidores de famesil transferasa, los inhibidores de ti-
rosina quinasa, los agentes anti-Bcl-2 y los inhibidores
de mTOR (mammalian target of rapamycin). Otros nue-
vos agentes alquilantes y analogos de las purinas, ta-
les como cloretazina y clofarabina, que interfieren el
ADN y las ribonucleésido reductasas, respectivamen-
te, han sido también ensayados recientemente. Algu-
nos de estos agentes se han mostrado prometedores
en pequefios estudios en fases precoces, pero precisan
de ensayos amplios en fases mas avanzadas para de-
terminar mejor su eficacia. La combinacién de agentes
dirigidos a dianas con quimioterapia también podria
aumentar la eficacia antileucémica.

Algunos de los agentes mencionados, como laro-
mustina y rapamicina, han demostrado actividad en
pacientes con LMA resistente o en recaida y estdn
siendo investigados para la induccién a la remision, es-
pecialmente en pacientes de edad avanzada, dado su
perfil de toxicidad. Aunque algunos datos son prome-
tedores, el papel de estos agentes en el tratamiento de
la LMA estd atn por determinar.

El mayor conocimiento de los mecanismos molecu-
lares subyacentes en la LMA esta estimulando el dise-
fio de estrategias dirigidas a determinadas dianas. En
este sentido, FLT3 representa una de las dianas tera-
péuticas mas atractivas, entre otras cosas porque las
mutaciones de este gen afectan a casi una cuarta par-
te de los pacientes con LMA y se asocian con un peor
prondstico. Aunque los inhibidores de FLT3 han mos-
trado una eficacia modesta cuando se usaron en mo-
noterapia, estudios in vitro sugieren una sinergia de es-
tos agentes con la quimioterapia. Por ello, estudios en
fase III estan actualmente explorando esta via de tera-
pia combinatoria en pacientes con LMA portadores de
una mutacién FLT3.!

Tipifarnib es un potente inhibidor de la farnesil-
transferasa que ha demostrado actividad, tanto i vivo
como #n vitro, contra diversas neoplasias y particular-
mente en la LMA. Debido a que la actividad de este
agente interfiere una variedad de vias implicadas en
la leucemogénesis, y dado su favorable perfil de toxi-
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Tabla 1. Nuevos agentes en el tratamiento de la LMA

Anti-CD33 conjugado con quimioterapia (gemtuzumab ozogamicina)
Inhibidores de la resistencia miiltiple a farmacos (zosuquidar)
Inhibidores de farnesil transferasa (tipifarnib)

Inhibidores de FLT3 (lestaurtinib, midostaurin, tandutinib)
Oligonucledtidos antisentido Bcl-2 (oblimersen sodium)
Agentes antiangiogénicos (lenalinomida)

Inhibidores de histona deacetilasas

Agentes hipometilantes (azacitidina, decitabina)

Agentes alquilantes (laromustina)

IL-2 plus histamine

Anélogos de deoxiadenosina (clofarabina)

Inhibidores de mTOR quinasa (rapamicina)

Inhibidores de miltiples receptores de quinasas (XL999)

cidad y su administracién oral, la investigacion clinica
de este farmaco ha sido muy atractiva, especialmente
en pacientes viejos. Desafortunadamente, las expecta-
tivas con este farmaco atn no se han visto satisfechas.
Asi, un reciente ensayo clinico en fase III, en el que se
comparaba tipifarnib frente al mejor cuidado de so-
porte, no pudo demostrar ninguna ventaja.> Otro es-
tudio en el que este agente fue combinado con bajas
dosis de citarabina resulté en un exceso de muertes
que llevaron a un cierre prematuro del estudio.® El pa-
pel de este agente en el mantenimiento o en combi-
nacién con quimioterapia estandar de induccidn esta
siendo investigado.

En relacién con el tratamiento de mantenimiento,
diversas estrategias han sido propuestas en los dlti-
mos afos, pero vale la pena destacar que, mientras di-
versos estudios no demostraron ventaja de adminis-
trar interleucina-2 (IL-2) en esta fase terapéutica, un
estudio aleatorizado llevado a cabo en 320 pacientes
mostré un beneficio significativo de la administracién
post-consolidacién de un mantenimiento con IL-2 e
histamina.* Otros farmacos dirigidos a dianas como
tipifarnib, inhibidores de tirosin quinasas o agentes hi-
pometilantes estan siendo objeto de ensayos clinico en
fase III para determinar su utilidad en el tratamiento
de pacientes con LMA.

Con respecto a clofarabina, un andlogo de la deoxia-
denosina que fue diseflado para combinar propiedades
de fludarabina y cladribina es un farmaco realmente in-
teresante y prometedor que estd actualmente siendo
evaluado en diversos ensayos clinicos en fases II y III
en pacientes con LMA. Estos y otros ensayos con otros
agentes mostrados en la Tabla 1 serdn objeto de un ana-
lisis mas detallado en la presentacion en el simposio.

El desarrollo de nuevos agentes dirigidos a dianas
implicadas en los mecanismos de la leucemogénesis

es un 4rea en continuo desarrollo y progreso. Aunque
muchos nuevos agentes antileucémicos tienen actual-
mente un gran potencial, su papel definitivo en el tra-
tamiento de la LMA estd en su mayoria pendiente de
ser confirmado en ensayos clinicos. No obstante, para
el futuro se vislumbra que las estrategias terapéuticas
serdn mas especificamente dirigidas a la biologia de la
enfermedad.
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Abstract

Acute myeloid leukemia (AML) in patients over 60
years of age has a poor prognosis. Whereas most pa-
tients only receive supportive care, the remaining one
third has better overall survival and quality of care
following leukemia-specific therapy. However, com-
pared to younger patients, outcome with standard
therapy remains suboptimal. For most of the older
patients with AML, investigational therapies are ap-
propriate. These therapies may include low- or high-
er-intensity strategies. Many novel agents have been
introduced and are being explored in clinical trials.
Although promising, there is no general agreement
about the best treatment strategy. Prognostic models
have been proposed to help decide appropriate ther-
apies. Stem cell transplant can improve the outcome
of a select group of patients but donor availability
and a high treatment-related mortality remain signif-
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icant barriers to success. Frontline therapy of older
patients with AML remains one of the most active
areas of clinical research within leukemia.

Introduction

Acute myeloid leukemia (AML) is a rare hematopoi-
etic neoplasm with a median age of presentation of
65 to 70 years. Even though rare, its aggressive na-
ture, rapid progression, universally fatal outcome
if left unattended to, and often complicated clinical
course continue to present formidable challenges.

An evolution in the understanding of the biology
of AML has led to the identification of several cyto-
genetic and molecular abnormalities highlighting the
heterogeneity of AML not as one but many diseases.
Accordingly, there has been a re-definition of prog-
nostic models in addition to what was established in
the past based on karyotype alone.! These discover-
ies and the description of pathophysiologically rele-
vant signaling pathways resulted in numerous small
molecules and other drugs that are being developed
for targeting these pathways.

Progress in AML therapy is nowhere more need-
ed than in older patients with AML where response
rates to standard induction therapy decrease with
each decade of increasing age and long-term disease
free survival remains below 10%. Therapy of older
patients with AML not only faces the obvious hur-
dles of having to deal with multiple co-morbidities
and decreasing tolerance to myelosuppression and
immunosuppression. AML in the elderly also ap-
pears to be a biologically different disease to what is
encountered in the younger population. There is rea-
son to hope that the ever increasing number of thera-
peutic molecules and the design of novel therapeutic
regimens will change the decade old treatment para-
digm of cytarabine plus anthracyclines and lead to a
better prognosis for these patients in the future.

The particular challenges of older patients
with AML

The general approach to AML therapy is guided by
AML subtype (acute promyelocytic leukemia [APL],
core binding factor [CBF] leukemias, and others) as
well as age and performance status of the patient
(high-intensity versus low-intensity therapy). APL,
whose treatment differs most substantially from that
of other types of AML, and CBF leukemias, which
are uniquely sensitive to cytarabine, are rare in old-
er patients. Given the particular challenges in this pa-
tient group, there is a growing trend to separate treat-
ment of older patients from younger patients.
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Although arbitrary, “older” usually refers to pa-
tients who are above 60 years. In an analysis of Sur-
veillance, Epidemiology, and End Results (SEER) can-
cer registries and Medicare administrative claims, the
estimated median survival of 2657 elderly patients
with AML was 2 months with a 2-year survival rate
of 6% %It is important to note however, that only one
third of the patients received treatment at all as often
times therapy was considered futile for most and pal-
liation thought to be more appropriate. The results
for therapy in older patients are inferior for a num-
ber of reasons: 1) more frequent co-morbidities; 2)
the performances status is more likely to be reduced;
3) tolerance to intensive chemotherapy is diminished
as older patients are less likely to tolerate prolonged
myelo- and immunosuppression. In addition there
are differences intrinsic to the biologic behavior of
AML blasts between older and younger patients. The
older age group is far more likely to present with sec-
ondary AML (following a preceding phase of myelo-
dysplastic syndrome [MDS] or any other antecedent
hematologic disorder [AHD]), express unfavorable
cytogenetics, are less sensitive to anthracyclines, and
more often express multidrug resistant phenotypes.?
Nevertheless, older patients still do better with thera-
py. As the SEER analysis also demonstrated, patients
who received therapy lived on average 6 months lon-
ger. This observation is also reflected in other studies
where the benefits of therapy included longer surviv-
al and better quality of life.*?

Induction therapy

Once the diagnosis of AML is established, there are
three options: conventional chemotherapy, investi-
gational therapy, and palliative care. The rare occur-
rences of APL and CBF leukemias for older patients
should probably be approached in a way similar to
the strategies applied in younger patients. Although
there is evidence that the response rates for CBF leu-
kemias are lower in older patients, these patients
should not be bereft of the benefits that they may still
gain from more conventional therapy under these cir-
cumstances. Given the poor outcome in the remain-
ing subtypes of AML with conventional therapy (me-
dian survival time of 10 months; induction mortality
of around 20% which easily exceeds 50% for pa-
tients with a poor performance status), a convincing
case can be made that conventional therapy not be
recommended.® Yet older patients are not a homog-
enous group and therefore prognosis remains highly
variable with some (even though only a few) doing
well with standard chemotherapy whereas others
are better served with alternative therapies. Sever-
al prognostic models have been described to provide
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Table 1. Prognostic Models

these patients are older [e.g. >
70 to 75 years] and have a lim-

Group Outcome

Survival
Disease-free survival

Study Alliance Leukemia’ CD34 expression > 10%
WBC > 20x10°/L

Age > 65 years

LDH > 700 U/L

NPM1, wild-type*

UKMRC? Survival
High WBC*
Poor performance status*
Older age*

Secondary AML

ALFA® Survival
Age > 75 years
Performance status > 2

WBC > 50x10°/L

Age > 75 years
Secondary AML*

MDACC*® Remission rate

Induction mortality

Survival
Treatment outside LAFR
Unfavorable cytogenetics
WBC > 25x10°/L"
Hemoglobin < 8 g/dL*
Creatinine > 1.3 mg/dL
Performance status > 2
LDH > 600 U/L*

HCTCI Early mortality Dyspnea

Survival

and/or transaminases
Cirrhosis

Elevations of creatinine, dialysis, renal transplant

Secondary AML

Depression/anxiety requiring therapy
Continued use of anti-microbial therapy after day 0

BMI > 35 kg/m?

Unfavorable Prognostic Markers

Unfavorable cytogenetic group

Unfavorable cytogenetics +

AHD duration > 6" (12) months

Coronary artery disease, CHF, MI, or EF < 50%
Chronic hepatitis, elevation of bilirubin

ited performance status) with-
out any disease features with
a high likelihood of resistance
(adverse karyotype, treatment-
related AML). It should always
be remembered, however, that
these parameters only serve as
aides and are not to be taken as
absolutes. In the National Can-
cer Research Institute (NCRI)
AML 14 Trial, 217 patients
considered unfit for intensive
chemotherapy were random-
ized to low-dose cytarabine at
20 mg subcutaneously twice
daily for 10 days or hydroxy-
urea.”? Both survival and re-
mission rate (18% versus 1%;
p<.001) were significantly su-
perior in the low-dose cyta-
rabine arm with the notable
exception of patients with ad-
verse cytogenetics who had a
poor response with any treat-
ment. This study establishes
low-dose cytarabine as an ac-
cepted standard of care against
which other investigational
agents may be evaluated.!®* The
use of hypomethylating agents
is so widespread that they may
be counted among the stan-
dard armamentarium for el-
derly patients with AML (al-

* Favorable and high-risk groups were defined solely by cytogenetic aberrations. Above factors served to further divide the
intermediate risk group into good intermediate versus adverse intermediate; * as continuous variables; " only significant
for prediction of remission; ¢ only significant for prediction of survival; UKMRC, United Kingdom Medial Research Council;
ALFA, Acute Leukemia French Association; MDACC, MD Anderson Cancer Center; HCTCI, Hematopoietic Cell Transplantation
Comorbidity Index; WBC, white blood cell count; LDH, lactic dehydrogenase; AHD, antecedent hematologic disorder; LAFR,
laminar air flow room (isolation floor); CHF, congestive heart failure; MI, myocardial infarction; EF, ejection fraction; BMI, m?2

body mass index

objective guidelines of who may do better with stan-
dard therapy and who is “unable and unfit” for it and
better off with investigational treatments (Table 1).-
' Most of these models are built upon easily accessi-
ble clinical information and can provide useful guid-
ance as to what to expect with standard therapeutic
strategies. As these models are virtually all based on
retrospective analyses they still require validation in
prospective clinical trials.

Within conventional therapy, the options include
low-intensity and intensive (i.e. at least standard dose
cytarabine) therapy. Low-intensity therapy should be
considered in the unfit patients (see models; in general

though they are not approved
for this indication by regula-
tory authorities in Europe and
in the US). Azacitidine 75 mg/
subcutaneously daily for

7 days was compared to con-

ventional care (best support-
ive care, low-dose cytarabine, intensive chemother-
apy) in 113 elderly patients with a median age of 70
years.!* Median overall survival was 24.5 months in
the azacitidine group compared to 16 months in the
conventional care group (p=.005). In a couple of sin-
gle-arm trials, decitabine at 20 mg/m? intravenously
daily for up to 10 days achieved complete remission
rates from 24 to 47% and overall median surviv-
al times ranging from 7.7 months to slightly lon-
ger than one year.’! Induction mortality was low
and responses also occurred in patients with unfa-
vorable karyotypes, an important difference to low-
dose cytarabine.
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Table 2. Investigational Treatments

Regimens N Med;'f:n;eg)e »
Clofarabine'® 112 71 (60-88)
Clofarabine + low-dose cytarabine® 54 70 (60-82)
Tipifarnib + etoposide?” 84 77 (70-91)
Laromustine?! 85 72 (60-87)
Idarubine/cytarabine + lomustine? 508 70 (60-86)
High-dose lenalidomide® 33 71 (60-88)

Median survival Induction mortality

OR (%) CR (%)

(m) (%)
46 38 9.8 9.8
67 63" 11.4 19
40 25 5.3 1
32 23 3.2 14
68 68* 12.7* 16
30 NA 4 24

# significantly higher than with clofarabine alone
* significantly higher than with idarubicin plus cytarabine alone

Conventional intensive therapy typically means 3
days of an anthracycline with 7 to 10 days of cyta-
rabine 100 to 200 mg/m?/dose (mostly “3+7”). If one
decides to use this approach, doses should not be at-
tenuated based on age alone. The choice of anthra-
cycline has no significance as long as they are used
at equitoxic doses. In a recent large randomized trial,
higher dose daunorubicin (90 mg/m? daily x 3 days)
was compared to daunrubicin 45 mg/m? daily x 3
days in combination with standard dose cytarabine."”
The higher dose daunorubicin arm achieved high-
er rates of CR, notably after only one course, than
the standard dose group. A survival benefit was also
seen in the subgroup of patients between 60 and 65
years. Addition of other drugs in a three drug combi-
nation (such as mitoxantrone or etoposide) does not
improve outcome.

As the number of older patients who benefit from
standard therapy remains limited, investigational
therapy can be recommended for the majority of el-
derly patients with AML. The attraction of investi-
gational treatments is not only limited to the unfit as
described above, but particularly increases with the
accumulation of unfavorable prognostic factors. In-
vestigational for older patients therefore does not a
priori indicate low-intensity therapy. Patients with
an excellent performance status but high-risk disease
(unfavorable karyotype, preceding MDS, therapy-re-
lated AML) may be appropriate candidates for high-
intensity programs whereas low-intensity protocols
are the better choice for patients with a more fragile
performance status, multiple co-morbidities, or those
who do not want to undergo intensive chemothera-
py. Many investigational approaches are being pur-
sued in clinical trails (Table 2).1823

Patients with a performance status of 3 or 4, se-
verely abnormal organ function, or who are very old
(> 80 years) may benefit more from supportive care
as their expected treatment-related mortality is like-
ly to be high and any gains will be minimal with cur-
rently available means. As always, these decisions
need to be made on an individual basis.
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Postremission therapy

There is no one generally agreed upon postremis-
sion therapy for older patients. To administer repet-
itive cycles of modest dose consolidation therapy is
a reasonable strategy for patients with a good per-
formance status and absence of adverse cytogenet-
ics. Unlike in younger patients, high-dose cytarabi-
ne is less effective and given its worse toxicity in
older patients (neurological and pulmonary toxici-
ties in addition to myelosuppression and gastroin-
testinal adverse events) also less likely to be feasi-
ble. There remains uncertainty as to the number of
post-remission cycles (4 have been equal to 1), the
intensity of postremission treatments (1 intensive
consolidation cycle was better than one year of oral
maintenance but in another study 6 cycles of outpa-
tient consolidation were superior to one short but
more intense inpatient course), and whether or not
a more prolonged maintenance could be beneficial
(as suggested in one study).! It can be expected that
identification of gene mutations may impact on the
choice of postremission therapy, but to date little ex-
perience exists how this will best be accomplished.
It remains the general consensus though that pos-
tremission therapy consisting of any permutations
of anthracyclines with cytarabine are unsatisfacto-
ry for most patients with AML who are older than
60 years.?

Hematopoietic stem cell transplant (HSCT) has
been hampered by lack of suitable donors in most
cases and high treatment-related mortalities that are
associated with standard transplant procedures. Re-
duced-intensity conditioning (RIC) regimens have
opened this treatment modality to a wider range of
older patients as demonstrated by a recent analysis
that revealed no significant impact of age on non-re-
lapse mortality, relapse, disease-free and overall sur-
vival.® Selection of patients for HSCT would presum-
ably follow similar guidelines as in younger patients
with the caveat that for older patients long-term dis-
ease control is far more difficult to achieve.
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Conclusions

Treatment of AML in older patients remains a chal-
lenging endeavor. Whereas standard therapy car-
ries a dismal prognosis for most patients, some will
still benefit from it. Prognostic models have been
designed to estimate response, induction mortality
and/or overall survival of older patients based on ex-
perience with conventional chemotherapy and are
therefore helpful tools to identify the most appropri-
ate therapeutic approach to patients. Many investi-
gational therapies are being explored in the frontline
therapy of older patients with AML including novel
targeted molecules and cytotoxic chemotherapeutic
agents. Reduced intensity conditioning regimen have
extended to age range for HSCT to at least 70 years
of age whereas there is very little experience with
HSCT for patients older than that. Donor availabili-
ty remains an issue. There is no well defined role for
maintenance therapy and the role of minimal residu-
al disease remains to be explored.
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