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•  Philadelphia	   chromosome	   is	   the	   most	   frequent	   recurrent	   cytogene6c	  
abnormality	   in	   elderly	   ALL	   pa6ents,	   involving	   approximately	   50%	   of	   ALL	  
pa6ents	  aged	  60	  years	  and	  over	  

•  Un6l	  the	  recent	  era	  of	  TKIs,	  most	  studies	  devoted	  to	  elderly	  popula6on	  with	  
ALL	  made	  no	  dis6nc6on	  between	  Ph+	  and	  Ph-‐	  cases,	  due	  to	  equally	  poor	  long	  
term	  survival	  (below	  10%)	  

•  Two	   different	   approaches	   were	   developed	   for	   the	   management	   of	   this	  
disease	  

Ph+	  ALL	  in	  the	  elderly:	  background	  

Age-‐adapted	  chemotherapy	  
+	  	  
TKI	  

Single-‐agent	  TKI	  
+	  

steroids	  
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BACKGROUND. Elderly patients with Philadelphia chromosome-positive acute

lymphoblastic leukemia (Ph1ALL) have a poor prognosis, with a low complete

remission (CR) rate, high induction mortality, and short remission duration. Ima-

tinib (IM) has a favorable toxicity profile but limited antileukemic activity in

advanced Ph1ALL. Imatinib in combination with intensive chemotherapy has

yielded promising results as front-line therapy, but its value as monotherapy in

newly diagnosed Ph1ALL is not known.

METHODS. Patients with de novo Ph1ALLwere randomly assigned to induction ther-

apy with either imatinib (IndIM) or multiagent, age-adapted chemotherapy (Indchemo).

Imatinibwas subsequently coadministered with consolidation chemotherapy.

RESULTS. In all, 55 patients (median age, 68 years) were enrolled. The overall CR

rate was 96.3% in patients randomly assigned to IndIM and 50% in patients allocated

to Indchemo (P ¼ .0001). Nine patients (34.6%) were refractory and 2 patients died

during Indchemo; none failed imatinib induction. Severe adverse events were signifi-

cantly more frequent during Indchemo (90% vs 39%; P ¼ .005). The estimated overall

survival (OS) of all patients was 42% " 8% at 24 months, with no significant differ-

ence between the 2 cohorts. Median disease-free survival was significantly longer in

the 43% of patients (21 of 49 evaluable) in whom BCR-ABL transcripts became

undetectable (18.3 months vs 7.2 months; P ¼ .002).

CONCLUSIONS. In elderly patients with de novo Ph1ALL, imatinib induction results

in a significantly higher CR rate and lower toxicity than induction chemotherapy.

With subsequent combined imatinib and chemotherapy consolidation, this initial

benefit does not translate into improved survival compared with chemotherapy

induction. Cancer 2007;109:2068–76.! 2007 American Cancer Society.

KEYWORDS: acute lymphoblastic leukemia, Philadelphia chromosome, BCR/ABL,
minimal residual disease, randomized trial.
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tion arm was permitted in patients with no reduction
of blasts after 2 weeks of assigned therapy. Patients
randomized to either treatment arm (imatinib vs
chemotherapy) who completed remission induction
therapy were scheduled to receive imatinib (600 mg/
day) in combination with all successive cycles of
consolidation and reinduction chemotherapy. Conso-
lidation was started irrespective of the patients’
remission status after induction, and thus served as
salvage therapy in patients failing induction. Consoli-
dation cycle 5 (C5) was optional, depending on the
tolerability and efficacy of prior treatment cycles,
and could be replaced by a second reinduction cycle
at the discretion of the investigator. The anticipated
overall treatment duration was 1 year. Subsequent
maintenance therapy was not specified by the proto-
col and was given at discretion of the investigators;
overall, 74% of patients who completed the study
while still in CR received maintenance with imatinib
at a median daily dose of 600 mg, which was contin-
ued until recurrence.

CNS prophylaxis was administered in an identi-
cal manner to all patients, irrespective of their ran-
domization. It consisted of a single intrathecal
injection of methotrexate (15 mg) during prephase
and repeated intrathecal administrations of metho-
trexate, cytarabine, and dexamethasone throughout
induction and consolidation therapy (Fig. 1, Table 1).
Supportive therapy was conducted according to the
standard procedures of the individual participating
centers. Grading of adverse events was done accord-
ing to the NCI/NIH common toxicity criteria.

Assessment of Response
Bone marrow aspiration for cytology, immunopheno-
typing, and cytogenetic analysis was performed as

part of the pretreatment analysis. Cytologic and mo-
lecular analysis of marrow aspirates was performed
2 weeks after the start and at the end of induction
therapy and before each subsequent cycle of consoli-
dation chemotherapy (Fig. 1).

Complete remission (CR) was defined as less
than 5% blasts in bone marrow with an absolute
neutrophil count greater than 1 3 109/L and platelet
counts greater than 100 3 109/L. An incomplete CR
(CRi) required the same leukemic response as in a
CR without complete recovery of peripheral blood
counts.24 A reduction of bone marrow blasts to
between 5% and 25% was considered a partial
response (PR). Patients were refractory if marrow
blasts were not reduced to below 25% or circulating
blasts or extramedullary disease were not eliminated.
Recurrence was defined by recurrence of bone mar-
row blasts to above 5% or of extramedullary involve-
ment after a previously documented CR. Remission
duration and disease-free survival (DFS) were calcu-
lated from time of first documented complete remis-
sion (CR or CRi) to hematologic recurrence. Overall
survival was calculated from the time of diagnosis.

Real-Time Quantitative PCR
Minimal residual disease analysis was performed
centrally in the study’s reference laboratory in Frank-
furt by quantitative real-time polymerase chain reac-
tion (qRT-PCR) analysis of BCR-ABL transcripts in
blood and marrow samples using glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) as a housekeep-
ing gene, as previously described.25,26 A molecular
CR (CRmol) required PCR negativity by qRT-PCR of
sufficient sensitivity, defined by at least 105 GAPDH
plasmid equivalents in a sample, with confirmation
by nested PCR.

Statistical Methods
The primary endpoint was the rate of hematologic
remission after induction therapy. Secondary end-
points were the rates of complete molecular
response, recurrence, death, discontinuation of treat-
ment, and the frequency of severe (grade 3 and 4)
adverse events during induction.

For evaluation of efficacy and safety, differences
between the 2 treatment groups were assessed by v2

test or log-rank test, depending on the variable of in-
terest. Differences in response rates by pretreatment
characteristics among subgroups were analyzed by
Fisher exact test. Remission duration, DFS, and over-
all survival (OS) curves were plotted according to the
methods of Kaplan-Meier, with differences between
patient groups analyzed by the log-rank test. Statisti-

FIGURE 1. Randomized study design. Reind: reinduction chemotherapy;
C1-C5: consolidation chemotherapy cycles I to V. Arrows denote intrathecal

triple chemotherapy with methotrexate, cytarabine, and dexamethasone.

Patients in either treatment arm received imatinib concurrently with all con-

solidation and reinduction cycles. Timepoints for bone marrow assessments

including analysis of minimal residual disease (MRD).
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n=55,	  median	  age	  68	  years	  
	  
CR:	  IMA	  	  	  	  	  	  96.3%	  
	  	  	  	  	  	  	  Chemo	  50%	  
	  
2	  pts	  DDI	  Chemo	  
	  
Toxicity:	  SAEs	  39%	  vs	  90%	  
	  
Es6mated	  OS:	  42%	  at	  24	  months	  
(no	  difference	  between	  the	  2	  cohorts)	  

Cancer	  2007	  

Ima1nib	  vs	  Chemotherapy	  



The EWALL PH-01 study in older patients (55y+)

• First-line dasatinib + CTx
• N=71 patients (median age, 69y)
• CR rate, 94%

Rousselot P, et al. ASH 2014

Mutation at relapse

T315I
59%

Relapse free survival
Median RFS : 19 months

• Patients were censored at HSCT
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CR	  96%	  
DDI:	  3	  pts	  
TRM:	  6	  pts	  
	  
36	  pts	  relapsed	  
	  
Dasa	  discon6nua6on:	  
AEs	  14	  pts	  
AlloBMT	  7	  pts	  

Dasa1nib	  plus	  Chemotherapy	  

Rousselot	  P.	  et	  al,	  Blood	  2016	  



Gimema	  LAL0201B	  
Imatinib in Elderly  (60+…) Ph+ ALL

GIMEMA LAL 0201B Study

Imatinib 800 mg/day
PDN 40 mg/mq/day

>60 yrs

2 4 60 1

Evaluable: 37 patients

Median age 68; range 61–89

Hematologic CR 100%

Vignetti M et al, Blood 2007;109:3676–3678

Enrolled: 45 patients

Median OS: 24 months
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Elderly Ph+ ALL (61-80 yrs): 
Imatinib only (updated 2013)

Some patients (n = 5) are, also considering age, long survivors

DFS OS

Median follow-up: 89 months

at 60 months: 17.4% (C.I. 95%: 7.9-30.1)at 60 months: 10.2% (C.I. 95%: 3.7-20.5)

Elderly Ph+ ALL (61-80 yrs): 
Imatinib only (updated 2013)

Some patients (n = 5) are, also considering age, long survivors

DFS OS

Median follow-up: 89 months

at 60 months: 17.4% (C.I. 95%: 7.9-30.1)at 60 months: 10.2% (C.I. 95%: 3.7-20.5)

Gimema	  LAL0201B:	  updated	  2013	  



 

Front-‐line	  treatment	  of	  Ph	  posi1ve	  (Ph+)/Bcr-‐Abl	  posi1ve	  Acute	  Lymphoblas1c	  
Leukemia	  (ALL)	  with	  two	  tyrosine	  kinase	  inhibitors	  (TKI)	  	  

(Ima1nib	  and	  Nilo1nib).	  	  
A	  phase	  II	  exploratory	  mul1centric	  study	  in	  elderly	  pa1ents	  and	  in	  pa1ents	  unfit	  

for	  program	  of	  intensive	  therapy	  and	  allogeneic	  stem	  cell	  transplanta1on	  

	  GIMEMA	  LAL1408	  

centro	  dati	  

Primary	  objec1ve	  of	  the	  trial	  is	  to	  evaluate	  the	  Disease-‐Free	  Survival	  (DFS)	  at	  24	  weeks	  (aUer	  4	  
courses	  of	  treatment)	  
	  
Secondary	  objec1ves:	  
Complete	  Hematological	  Response	  (CHR)	  rate	  at	  6,	  12	  and	  24	  weeks	  
Complete	  Cytogene6c	  Response	  (CCgR)	  rate	  at	  6,	  12	  and	  24	  weeks	  and	  dura6on	  of	  CCgR	  
Complete	  molecular	  response	  rate	  (CMR)	  at	  12	  and	  24	  weeks	  and	  dura6on	  of	  CMolR	  
Type	  and	  number	  of	  BCR-‐ABL	  kinase	  domain	  muta6ons	  developing	  during	  and	  a_er	  the	  study	  
Rela6onship	  between	  the	  response,	  biomarkers	  and	  gene	  expression	  profile	  (GEP)	  
Event-‐Free	  Survival	  (EFS)	  and	  Overall	  Survival	  (OS)	  
Side	  effects,	  adverse	  events	  (AE)	  and	  serious	  AE	  (SAE)	  



centro	  dati	  

Roma	  27	  settembre2011	  

	  GIMEMA	  LAL1408	  



GIMEMA	  LAL1408	  

 
Papayannidis	  et	  al.	  ASCO	  2013	  



	  GIMEMA	  LAL1408	  

 
Papayannidis	  et	  al.	  ASCO	  2013	  

centro	  dati	  



Pts	   Muta1on	  
Time	  to	  relapse	  

(months)	  

006001	   Y253H,	  E255V	   5.5	  

006012	   T315I,	  Y253H	   20.1	  

006018	   E255K,	  T315I	   3	  

006020	   Y253H	   8.8	  

006026	   E255K	   7.3	  

008007	   T315I	   2.5	  

008015	   Y253H	   14.5	  

012035	   WT	   3.8	  

042004	   WT	   10.1	  

043009	   Y253H	   17.4	  

043030	   T315I	   7.3	  

Median	  TTR:	  7.6	  months	  ü  One	  pa6ent	  was	  primary	  resistant	  
ü  13	  pa6ents	  have	  relapsed	  	  

IMA NILO DASA 

	  GIMEMA	  LAL1408	  



•  The	  sequence	  of	  two	  TKIs,	  even	  does	  not	  prevent	  peculiar	  muta6ons	  and	  
relapse,	  is	  associated	  with	  extremely	  	  high	  rate	  of	  complete	  hematological	  
responses,	  reduced	  hospidaliza6on,	  reduced	  infec6on,	  and	  low/absent	  
hematological	  toxicity.	  

•  Some	  of	  the	  muta6ons	  that	  occurred	  at	  the	  6me	  of	  relapse	  were	  sensi6ve	  
to	  other	  TKIs	  (Y253HàDasa6nib;	  T315IàPona6nib)	  

•  Rates	  of	  relapse	  and	  progression	  in	  elderly	  pa6ents	  are	  at	  least	  not	  
different	  from	  the	  rates	  observed	  with	  other	  TKIs	  alone	  	  (e.g.Vignej	  et	  al.,	  
Blood	  2007)	  

•  Safety	  profile	  of	  rota6onal	  use	  of	  TKIs	  is	  not	  different	  from	  the	  safety	  
profile	  with	  single	  TKI	  inhibitor.	  

 

 

Take	  home	  messages	  (I)	  



Front-‐line	  treatment	  of	  newly	  diagnosed	  Philadelphia	  posi6ve	  
(Ph+)/BCR-‐	  ABL	  posi1ve	  Acute	  Lymphoblas1c	  Leukemia	  (ALL)	  

with	  AP24534	  (Pona6nib),	  a	  new	  potent	  tyrosine	  kinase	  inhibitor	  
(TKI).	  	  

A	  phase	  II	  exploratory	  mul1centric	  study	  in	  pa6ents	  more	  than	  
60	  years	  old	  or	  unfit	  for	  a	  program	  of	  intensive	  chemotherapy	  	  

and	  stem	  cell	  transplanta6on	  

Gimema	  Clinical	  Trial	  LAL1811	  

ClinicalTrial number CT01641107 



ü  The	  emergence	  of	  Ima6nib-‐resistant	  BCR-‐ABL	  clones	  is	  a	  major	  issue	  in	  Ph	  
posi6ve	  ALL	  pa6ents	  	  

ü  A_er	  a	  very	  good	  ini6al	  response	  to	  one	  TKI,	  many	  pa6ents	  relapse	  within	  
one	  year,	  and	  a	  BCR-‐ABL	  kinase	  domain	  point	  muta6on	  usually	  occurs	  
(Vigne?	  M.	  et	  al,	  Blood	  2007;	  Foà	  R.	  et	  al,	  Blood	  2011)	  

ü  These	  pa6ents	  can	  be	  rescued	  by	  another	  TKI,	  but	  the	  second	  remission	  is	  
usually	  shorter	  than	  the	  previous	  one	  

ü  Could	  Pona6nib,	  be	  able,	  as	  first	  line	  therapy,	  to	  improve	  the	  outcome	  of	  
these	  pa6ents?	  

	  

	  
.  

Study	  Ra1onale	  



ü  Ra6onally	  designed	  inhibitor	  of	  all	  the	  most	  
clinically	  relevant	  BCR-‐ABL	  variants	  

ü  Ac6ve	  against	  T315I	  mutant	  

ü  Also	  targets	  other	  therapeu6cally	  relevant	  kinases	  
(FLT3,	  FGFR,	  VEGFR,	  PDGFR,	  c-‐KIT)	  

ü  Phase	  II	  Trial,	  in	  relapsed/refractory	  Ph+ALL:	  	  	  	  
	  	  	  	  	  	  41%	  MaHR	  
	  	  	  	  	  	  38%	  CCyR	  
	  

Pona1nib	  	  

O’Hare T, et al. Cancer Cell. 2009;16:401-412 
Cortes J. et al., NEJM 2013; 369(19):1790  
 



ü  Pa6ents	  must	  have	  >20%	  blasts	  in	  bone	  marrow	  at	  the	  6me	  of	  diagnosis	  
and	  no	  prior	  history	  of	  CML	  

ü  Age	  ≥	  60	  years	  old	  or	  	  age	  ≥	  18	  years	  old,	  but	  unfit	  for	  program	  of	  
intensive	  therapy	  and	  allogeneic	  SCT	  

ü  Adequate	  hepa1c	  func1on	  	  
ü  Adequate	  pancrea1c	  func1on	  as	  defined	  by	  the	  following	  criterion:	  	  
	  	  	  	  	  	  -‐	  serum	  lipase	  and	  amylase	  ≤1.5	  ×	  ULN	  

ü  Signed	  wriren	  informed	  consent	  according	  to	  ICH/EU/GCP	  and	  na6onal	  
local	  laws.	  

Inclusion	  Criteria	  



ü  Ac6ve	  HBV	  or	  HCV	  hepa66s	  
ü  History	  of	  acute	  pancrea66s	  within	  1	  year	  of	  study	  or	  history	  of	  chronic	  

pancrea66s	  
ü  History	  of	  alcohol	  abuse	  
ü  Ongoing	  or	  ac6ve	  infec6ons	  
ü  Uncontrolled	  hypertriglyceridemia	  (triglycerides	  >450	  mg/dL).	  	  
ü  Clinically	  significant,	  uncontrolled	  or	  ac1ve	  cardiovascular	  disease,	  

specifically	  including,	  myocardial	  infarc6on,	  stroke,	  or	  revasculariza6on,	  
unstable	  angina	  or	  transient	  ischemic	  arack	  within	  6	  months	  prior	  to	  
enrollment,	  conges6ve	  heart	  failure	  within	  6	  months	  prior	  to	  enrollment,	  
or	  le_	  ventricular	  ejec6on,	  history	  of	  clinically	  significant	  atrial	  arrhythmia	  
or	  venous	  thromboembolism	  including	  deep	  venous	  thrombosis	  or	  
pulmonary	  embolism	  	  	  

	  

 

Exclusion	  Criteria	  



	  
ü To	  evaluate	  the	  therapeu1c	  effects	  of	  Pona1nib	  in	  pa6ents	  with	  Ph+	  ALL	  
who	  are	  60	  or	  more	  than	  60	  years	  old,	  or	  are	  unfit	  for	  chemotherapy	  and	  
stem	  cell	  transplanta6on	  
	  	  
ü Since	  in	  these	  pa6ents,	  the	  rate	  of	  CHR	  with	  other	  TKIs	  is	  already	  closed	  to	  
100%	  (Vigne?	  et	  al.,	  Blood	  2007;	  Foà	  et	  al.,	  Blood	  2011),	  but	  the	  relapse	  rate	  
at	  1	  year	  is	  50%	  or	  more,	  the	  purpose	  of	  this	  study	  is	  to	  induce	  be]er	  and	  
longer	  remissions	  	  

Primary	  Objec1ves	  



To	  evaluate:	  	  
ü  The	  Complete	  Hematological	  Response	  (CHR)	  and	  the	  Complete	  

Cytogene1c	  Response	  (CCgR)	  at	  6,	  12,	  24,	  36	  and	  48	  weeks,	  and	  the	  
dura6on	  of	  CCgR	  

ü  The	  Complete	  Molecular	  Response	  (CMolR)	  and	  Major	  Molecular	  
Response	  (MMR)	  at	  12,	  24,	  36	  and	  48	  weeks,	  and	  the	  dura6on	  of	  CMolR.	  	  

ü  Type	  and	  number	  of	  BCR-‐ABL	  kinase	  domain	  muta1ons	  developing	  during	  
and	  a_er	  the	  study	  

ü  Event	  Free	  Survival	  (EFS)	  
ü  Overall	  Survival	  (OS)	  
ü  Failure	  Free	  Survival	  (FFS)	  
ü  The	  treatment	  toxicity	  

Secondary	  Objec1ves	  



Steroid	  pre-‐treatment	  x	  7-‐14	  days	  	  
(and	  for	  28	  days	  	  

during	  Pona6nib	  administra6on)	  
Pona6nib	  45	  mg/daily	  x	  6	  weeks	  (1	  course)	  x	  8	  courses	  

  Protocol LAL1811 
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� Ponatinib 45 mg daily. 

� Lumbar puncture on day +224 (9th) and +252 (10th): Methotrexate 10 mg i.t, Ara-c 40 mg 

i.t, Desametasone 4 mg i.t. 

 

Course 7 (from day 253 to day 294): 

� Ponatinib 45 mg daily. 

� Lumbar puncture on day +280 (11th): Methotrexate 10 mg i.t, Ara-c 40 mg i.t, 

Desametasone 4 mg i.t. 

 

Course 8 (from day 295 to day 336): 

� Ponatinib 45 mg daily. 

� Lumbar puncture on day +308 (12th) and +336 (13th): Methotrexate 10 mg i.t, Ara-c 40 

mg i.t, Desametasone 4 mg i.t. 

 

 

Lumbar puncture should be performed on the treatment day above reported, however 5 days of 

delay or advance is permitted. 

 

EXTENSION PHASE (next two years):  

� Lumbar puncture (every 28 days): Methotrexate 10 mg i.t, Aracytin 40 mg i.t, Desametasone 

4 mg i.t. 

� Ponatinib 45 mg daily if clinically indicated or at investigator decision. 

 

 

Treatment scheme 
 
 
 
 
 
 

  
 

 
      = Intrathecal therapy: MTX 10 mg, AraC 40 mg, Dex 4 mg 
 
 
6.4  Treatment duration/ Study extension 

The study core has a duration of 48 weeks from the first Ponatinib dose. Then, if it is in the interest of 

the patient, Ponatinib will continue to be prescribed and provided free-of-charge. Efficacy and safety 
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Treatment	  Schedule	  

Extension	  Phase:	  	  
Pona6nib	  un6l	  disease	  relapse	  

	  



ü  Coordina6ng	  Center:	  Bologna	  University	  
	  
ü  Number	  of	  par1cipa1ng	  Centers:	  36	  
	  
ü  Number	  of	  pa6ents	  to	  be	  enrolled:	  44	  

ü  Study	  dura6on	  (enrollment	  +	  therapy	  dura6on	  +	  follow-‐up):	  
approximately	  5	  years	  

ü  Start	  enrollment:	  	  December	  2014	  
	  

Sample	  Size	  



Enrollment	  update	  	  

Enrolled	  pa1ents	   N	  28	  (+1	  pt	  in	  screening)	  
Median	  age	  (range)	   67	  (42-‐74)	  
WBC/mmc	  median	  (range)	   4830	  (182-‐186900)	  
Hb	  g/dl	  median	  (range)	   8.7	  (7.1-‐10.1)	  
PLTs/mmc	  median	  (range)	   38000(8000-‐125000)	  
CHR@6	  weeks	   24/24	  (4	  not	  already	  evaluated)	  
Hematological	  Relapse	   1	  (no	  treatment	  adherence	  

@	  day	  +250)	  
Out	  of	  the	  study	   2	  in	  CR	  of	  which:	  

	  -‐	  1	  ptà	  HSCT	  
	  -‐	  1	  pt	  for	  inves6gator	  
choice	  (fusion	  transcript	  
reached	  0.12x10000ABL)	  



•  MRD	  status	  is	  assessed	  every	  6	  weeks	  

•  AEs	  and	  SAEs	  collected	  for	  the	  en6re	  dura6on	  of	  the	  study	  

•  Physical	  examina6on/vital	  signs,	  Performance	  status	  (WHO),	  
Blood	  counts	  and	  differen6al,	  symptoms	  and	  side	  effects	  	  
collected	  weekly	  or	  monthly	  (according	  to	  the	  schedule	  
6metable)	  

•  Coagula6ve	  parameters	  and	  Thromboembolism	  risk	  assessed	  
before	  each	  course	  

Main	  monitoring	  
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* Patients evaluated for at least 50 days 

Efficacy	  



Safety:	  SAEs	  

* Fatal SAEs verified in patients that didn’t meet exclusion criteria 



•  First	  8	  weeks	  of	  treatment	  
–  Rash	  grade	  1-‐2	  
–  Nausea	  grade	  1	  

•  Week	  8-‐52	  
–  Neutropenia	  gr1	  

•  A_er	  1	  year	  of	  treatment	  
–  A	  pa6ent	  reported	  new	  onset	  claudica%on	  (leg)	  

Safety:	  AEs	  



Take	  home	  messages	  (II)	  

•  Pona6nib,	  at	  the	  standard	  dosage,	   is	  showing	  a	  good	  safety	  
profile.	  No	  cardiovascular	  toxicity	  has	  been	  reported	  so	  far	  

•  	  All	   the	  pa6ents	   reached	  a	  CHR,	   confirming	   the	  efficacy	  and	  
feasibility	   of	   a	   chemo-‐free	   approach,	   at	   least	   in	   elderly	  
popula6on	  

	  
•  A	  quick	  reduc6on	  of	  BCR-‐ABL	  fusion	  transcript	  was	  observed	  

in	  all	  the	  enrolled	  pa6ents	  	  

•  No	  severe	  infec6ons	  occurred	  	  

•  Data	   from	   NGS	   approach	   will	   try	   to	   elucidate	   the	  
mechanisms	  of	  resistance	  to	  the	  drug	  

	  



Compound	  muta1ons	  are	  cri1cal	  in	  Ph+	  ALL	  



Conclusions	  

•  TKIs	  have	  improved	  outcome	  of	  Ph+	  elderly	  ALL	  pa6ents	  

•  Virtually,	  all	  pa6ents	  may	  achieve	  a	  CHR	  with	  a	  TKI	  plus	  
steroids	  as	  first	  line	  therapy	  approach	  

•  No	  deaths	  during	  induc6on	  occurred	  in	  GIMEMA	  chemo-‐free	  
clinical	  trials	  

•  Pona6nib	  is	  showing	  a	  tremendous	  efficacy	  in	  this	  sejng	  

	  



Open	  ques1ons	  

•  Pona6nib	  (and	  TKIs)…at	  which	  dosage,	  and	  how	  long?	  

•  Which	  mechanisms	  of	  resistance?	  

•  How	  to	  combine	  TKIs	  with	  MRD-‐oriented	  therapy	  (e.g.	  
Blinatumomab?)	  
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