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Etiology Etiology of APLof APL

10% of AML10% of AML
Incidence Incidence depending depending on on ethnic ethnic (or (or 
environmental environmental ? ) ? ) factorsfactors
More More and and more more often therapy related often therapy related ((especially especially 
after breast carcinoma treated with after breast carcinoma treated with topo II topo II 
inhibitorsinhibitors))



APL APL characteristicscharacteristics

MorphologyMorphology:M3, M3v:M3, M3v
CytogeneticsCytogenetics: t(15;17): t(15;17) (t(11;17,t(5;17) (t(11;17,t(5;17) very very rare)rare)

complex complex or variant translocationsor variant translocations
molecular biologymolecular biology:PML:PML--RAR (bcr1> bcr2>bcr3)RAR (bcr1> bcr2>bcr3)

others others (PLZF(PLZF--RAR,etcRAR,etc very very rare)rare)
CoagulopathyCoagulopathy: Diffuse : Diffuse Intravascular Intravascular 
Coagulation(DIC)+Coagulation(DIC)+fibrinolysisfibrinolysis



Prognostic factors Prognostic factors in APLin APL

WBC >10000/mm3WBC >10000/mm3 (Sanz score)(Sanz score)

RTRT--PCR PCR analysis after analysis after consolidation consolidation treatment treatment 
(but (but depends depends on on sensitivity sensitivity of theof the assay usedassay used))

other factors other factors (M3v,(M3v,bcr breakpointbcr breakpoint, FLT3 , FLT3 
ID….:ID….:generally redundant with generally redundant with WBC count)WBC count)



Sanz’s score for relapseSanz’s score for relapse
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Treatment Treatment of APLof APL

APL sensitive toAPL sensitive to
AnthracyclineAnthracycline+/+/-- AraCAraC chemotherapychemotherapy
ATRAATRA
Arsenic Arsenic derivativesderivatives
Gentuzumab ozogamycinGentuzumab ozogamycin



Treatment Treatment of APL of APL before the before the 
ATRA ATRA eraera: : chemotherapy alonechemotherapy alone

With With optimal optimal chemotherapy  and treatment chemotherapy  and treatment of of 
DIC:DIC:
80% CR rate80% CR rate
50% relapses50% relapses
almost almost 40 % cure40 % cure



ATRA  ATRA  followed followed by by anthracycline anthracycline 
based chemotherapybased chemotherapy

(APL 91 trial)(APL 91 trial)
. . 

ATRA : 45 mg/mATRA : 45 mg/m22/d /d until until CRCR
chemotherapy chemotherapy :   DNR :   DNR 60 mg/m60 mg/m22/d  d/d  d11--33

AraCAraC 200 mg/m200 mg/m22/d  d/d  d11--77



APL 91: CONSOLIDATION TREATMENTAPL 91: CONSOLIDATION TREATMENT

.

AraC  200 mg/m2/d  d 1-7 AraC  1g/m2/12h   d 1-4

patients  66patients  66--75 75 yearsyears
patients patients << 65 65 yearsyears

DNR 60 mg/mDNR 60 mg/m22/d  d /d  d 11--33 DNR 45 mg/mDNR 45 mg/m22/d  d /d  d 11--33



ATRAATRA followed followed by by anthracycline anthracycline 
based chemotherapybased chemotherapy

(APL 91 trial)(APL 91 trial)

>90 % CR rate>90 % CR rate
25% relapse (25% relapse (decrease decrease in in early early relapses)relapses)
Almost Almost 65% cure65% cure

HoweverHowever::
--Almost  Almost  10%10% absence of CRabsence of CR
--Still Still 25% relapses25% relapses
-- intensive intensive treatmenttreatment



PETHEMA LPA96 & LPA99 Studies
Induction Response and Causes of Failure

Bleeding (5%)

Infection (3%)
RAS (1%)
Unknown (0.3%)

Failure
9%

CR
91%

n = 663

n = 69



APL 93:DEATHS IN CR

AGE INCIDENCE

<55 4%

>65 20%
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-- como prevenir como prevenir y y tratar tratar el « ATRA syndrome »?el « ATRA syndrome »?
-- papel papel de de AraC AraC ??
-- tratamiento tratamiento de la de la coagulopatiacoagulopatia??
-- es es util profilaxis del util profilaxis del SNC?SNC?
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-- papel papel de la RTde la RT--PCRPCR
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APL 93:INDUCTION TREATMENTAPL 93:INDUCTION TREATMENT
. . 

WBC ≤ 5000/mm3 and age ≤≤ 65:65:

ATRA ATRA followedfollowed by by 
chemotherapychemotherapy

ATRA ATRA →→CT CT 
groupgroup

RR
ATRA + ATRA + chemotherapychemotherapy
startedstarted dayday 33

ATRA + ATRA + CT CT 
groupgroup

ATRA : 45 mg/mATRA : 45 mg/m22/d /d until until CRCR
chemotherapy chemotherapy :   :   daunorubicin daunorubicin (DNR)   60 mg/m(DNR)   60 mg/m22/d  d/d  d11--33

AraC                          200AraC                          200 mg/mmg/m22/d  d/d  d11--77



Patients Patients randomizedrandomized for inductionfor induction

ATRA→CT ATRA+CT p
n                    122                         185

CR (%) 93                           96                    0.12

Relapse
at 5 years (%) 19                           12                     0.04

EFS 
at 5 years (%) 66                           77                    0.01

Survival
at 5 years (%)         77 84                    0.29
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ATRA syndrome orATRA syndrome or «« leukocyte leukocyte 
activationactivation » syndrome (» syndrome (can occur after can occur after 

arsenic)arsenic)
1010--20% patients20% patients
FeverFever
PleuralPleural +/+/-- pericardial pericardial effusioneffusion
Pulmonary infiltratesPulmonary infiltrates
Weight Weight gaingain
Cardiac failureCardiac failure
Renal failureRenal failure
Generally preceded Generally preceded by by increasing increasing WBC WBC countscounts



Prophylaxis and treatment Prophylaxis and treatment of of 
ATRA syndromeATRA syndrome

1)1)Treatment Treatment ::high high dose DXMdose DXM (10mg/12H)(10mg/12H)

2)2)ProphylaxisProphylaxis
increasing increasing WBC:WBC:
-- Add chemotherapyAdd chemotherapy+ DXM?+ DXM?
-- Add high Add high dose DXM dose DXM onlyonly??



Incidence of ATRA syndrome Incidence of ATRA syndrome 
according according to initial to initial randomizationrandomization

(age < 66 (age < 66 and and WBC < 5,000) WBC < 5,000) (De Botton(De Botton, , LeukemiaLeukemia,2002,2002))

ATRAATRA CT *CT * 100 (82%)100 (82%) 22 22 (18%)(18%)

ATRA + CTATRA + CT 167 (91%)167 (91%) 17 17 (9%)(9%)
p =p = .026.026]

No ATRA No ATRA SdSd ATRA ATRA SdSd
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CONSOLIDATION
Risk-Adapted

CONSOLIDATION
Risk-Adapted

MTZ 10 mg/m²/d (1-5)
IDA 5 mg/m²/d (1-4)

IDA 12 mg/m²/d (1)

Low-riskLowLow--riskrisk Intermediate- and high-riskIntermediateIntermediate- - andand  highhigh--riskrisk
#1#1#1
#2#2#2
#3#3#3

MTZ 10 mg/m²/d (1-5) + ATRA (1-15)

IDA 7 mg/m²/d (1-4)    + ATRA (1-15)

IDA 12 mg/m²/d (1-2)  + ATRA (1-15)

#1#1#1

#2#2#2

#3#3#3

PETHEMA LPA99PETHEMA LPA99PETHEMA LPA99

Nov/99 - PresentNov/99 Nov/99 -- PresentPresent

PETHEMA LPA96PETHEMA LPA96PETHEMA LPA96

AIDAAIDA

INDUCTIONINDUCTION

CONSOLIDATIONCONSOLIDATION

MTZ 10 mg/m²/d (1-5)
IDA 5 mg/m²/d (1-4)

IDA 12 mg/m²/d (1)

All patientsAll patientsAll patients
#1#1#1
#2#2#2
#3#3#3

MTX + 6-MP + ATRAMTX + 6-MP + ATRA

MAINTENANCEMAINTENANCE

Nov/96 - Oct/99Nov/96 Nov/96 -- Oct/99Oct/99

Median follow up
70 mo.

Median follow up
70 mo.

Median follow up
30 mo.

Median follow up
30 mo.



PETHEMA LPA96PETHEMA LPA96PETHEMA LPA96 PETHEMA LPA99PETHEMA LPA99PETHEMA LPA99

Sanz et al, Blood 2004Sanz Sanz et alet al, Blood 2004, Blood 2004

LPA96
n = 174
LPA96LPA96
n = 174n = 174

LPA99
n = 441
LPA99LPA99
n = 441n = 441

CR (%)CR (%)CR (%) 156 (90)156 (90)156 (90) 403 (91)403 (91)403 (91) 559 (91)559 (91)559 (91)

Induction failureInduction failureInduction failure 18 (10)18 (10)18 (10) 38   (9)38   (9)38   (9) 56   (9)56   (9)56   (9)

ResistanceResistanceResistance 333 111 444

TOTAL
n = 615
TOTALTOTAL
n = 615n = 615

Early deathEarly deathEarly death 151515 373737 525252

AIDAAIDA

INDUCTIONINDUCTION



LPA96 & LPA99 Trials
Clinical and molecular relapse

LPA96 & LPA99 TrialsLPA96 & LPA99 Trials
Clinical and molecular relapseClinical and molecular relapse

LPA96LPA96LPA96 LPA99LPA99LPA99

555Molecular persistenceMolecular persistenceMolecular persistence

Molecular relapseMolecular relapseMolecular relapse

Clinical relapse*Clinical relapse*Clinical relapse*

CNS relapseCNS relapseCNS relapse

222

777 666

161616 131313

4
(8 to 28 mo)

44
(8 to 28 mo)(8 to 28 mo)

5
(5 to 49 mo)

55
(5 to 49 mo)(5 to 49 mo)

N=156N=156N=156 N=403N=403N=403

28 21

P = 0.03P = 0.03P = 0.03



LPA96 & LPA99 Trials
Deaths in CR

LPA96 & LPA99 TrialsLPA96 & LPA99 Trials
Deaths in CRDeaths in CR

LPA96LPA96LPA96 LPA99LPA99LPA99

Before consolidationBeforeBefore consolidationconsolidation 000

During consolidationDuringDuring consolidationconsolidation

After consolidationAfterAfter consolidationconsolidation

1
(81 yrs)

11
(81 yrs)(81 yrs)

2
(50, 54 yrs)

22
(50, 54 yrs)(50, 54 yrs)

4
(58, 64, 69, 72 yrs) 

44
(58, 64, 69, 72 yrs) (58, 64, 69, 72 yrs) 

1
(73 yrs)

11
(73 yrs)(73 yrs)

3
(33, 78, 81 yrs)

33
(33, 78, 81 yrs)(33, 78, 81 yrs)

N=156N=156N=156 N=403N=403N=403

3 8



APL 2000 trial APL 2000 trial ((AdesAdes, JCO, 2006), JCO, 2006)

Patients Patients aged aged <60 <60 with with WBC<10000/mm3:WBC<10000/mm3:

Reference arm Reference arm (APL 93): (APL 93): ATRA+DNR+ ATRA+DNR+ 
AraCAraC+ + combined combined maintenance (maintenance (ARA C+)ARA C+)

VSVS

same  without AraC same  without AraC ((ARA C ARA C --))



ChemotherapyChemotherapy::AraC AraC + vs + vs AraCAraC--

nn CR CR 
raterate

LeukeLeuke
micmic
resistaresista
ncence

2 2 yryr
cumcum
relapserelapse

2 2 yryr
EFSEFS

2 2 yryr
OSOS

NONO

ARACARAC

--

8787 94%94% 22 11.9%11.9% 83.4%83.4% 89.9%89.9%

ARACARAC

++

8080 98%98% 00 3.8%3.8% 93.6%93.6% 97.4%97.4%

P P 
valuevalue

NSNS 0.0210.021 0.0190.019 0.0850.085



TREATMENT OF NEWLY DIAGNOSED APL :TREATMENT OF NEWLY DIAGNOSED APL :
A COMPARISON BETWEEN FRENCH A COMPARISON BETWEEN FRENCH --BELGIANBELGIAN--SWISS SWISS 

(APL group) AND SPANISH  APPROACHES(APL group) AND SPANISH  APPROACHES
(Blood , 2007)(Blood , 2007)

L L AdèsAdès, M , M SanzSanz, S , S ChevretChevret, S De , S De BottonBotton, G Martin, E , G Martin, E RaffouxRaffoux, E , E VellengaVellenga, A , A GuerciGuerci, M , M 
Gonzalez, A Gonzalez, A PigneuxPigneux, C Rayon, AM , C Rayon, AM StoppaStoppa, J De la Serna, T Pabst, S , J De la Serna, T Pabst, S MeyerMeyer--MonardMonard, R , R 
ParodiParodi, J , J BerguaBergua, F , F RigalRigal--HuguetHuguet, A , A VekhoffVekhoff, S , S NegriNegri, N , N FegueuxFegueux, A , A FerrantFerrant, D , D BronBron, H , H 
DombretDombret, L , L DegosDegos. and P . and P FenauxFenaux. . 

For the European APL group and Spanish PETHEMA groupFor the European APL group and Spanish PETHEMA group



COMPARISON  BETWEEN  APL2000 & LPA 99
low and intermediate risk groups
(WBC< 10000/mm3)

9696308308nn

LPA 99LPA 99 APL2000APL2000 pp

CR rateCR rate 96%96% 99%99% 0.20.2

Cumulative incidence of Cumulative incidence of 
RelapseRelapse

2.5%2.5% 6.9%6.9% 0.050.05

22--year EFSyear EFS 93%93% 91%91% 0.510.51

22--year OSyear OS 95%95% 97%97% 0.410.41
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Overall SurvivalOverall Survival
Low and Intermediate risk Low and Intermediate risk groupgroup
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COMPARISON BETWEEN APL2000 & LPA 99
High risk group (WBC > 10000/mm3)

8383104104No patientsNo patients

LPA 99LPA 99 APL2000APL2000 pp

CRCR 8484 9595 0.020.02

CumulativeCumulative incidence of incidence of 
RelapseRelapse

16%16% 3.3%3.3% 0.040.04

22--year DFSyear DFS 69.2%69.2% 88%88% 0.010.01

22--year OSyear OS 82.4%82.4% 91%91% 0.050.05
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Conclusion (I)Conclusion (I)
•• In patients with WBC < 10.000/mmIn patients with WBC < 10.000/mm33,the current ,the current 

PETHEMA approach appears to yield even fewer relapses PETHEMA approach appears to yield even fewer relapses 
than a classical ATRA + DNR + than a classical ATRA + DNR + AraC AraC regimen, while regimen, while 
being  less being  less myelosuppressivemyelosuppressive..

•• Reasons:  Reasons:  
•• Anthracyclines Anthracyclines used ?used ?

•• IDA and MTZ instead of DNRIDA and MTZ instead of DNR
•• Higher cumulative dose of Higher cumulative dose of anthracyclines anthracyclines ??
•• Consolidation ATRA for intermediate risk pts?Consolidation ATRA for intermediate risk pts?



Conclusion (II)Conclusion (II)

•• In patients with high WBC counts, In patients with high WBC counts, 
APL 2000 results yielded better EFS APL 2000 results yielded better EFS 
and survival and fewer relapses and survival and fewer relapses 
suggesting a beneficial role for suggesting a beneficial role for AraC AraC in in 
this subset of patients.this subset of patients.

•• (or of other treatments like ATO)(or of other treatments like ATO)



Preguntas Preguntas sobre el sobre el tratamiento tratamiento de de 
primera primera linea linea de las de las LPAsLPAs
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-- es es util profilaxis del util profilaxis del SNC?SNC?
-- papel del tratamiento papel del tratamiento de de mantenimientomantenimiento
-- papel papel de de alo alo TPHTPH
-- papel papel de de ArsenicosArsenicos
-- tratamiento tratamiento enen ninos ninos y y ancianosancianos
-- pronostico pronostico en en pacientes pacientes con con leucocitos muy leucocitos muy altosaltos
-- papel papel de la RTde la RT--PCRPCR



Treatment Treatment of of coagulopathycoagulopathy

Intensive Intensive platelet platelet support (support (maintain maintain 
pltsplts>50000/mm3>50000/mm3))

0ther 0ther measures measures ((heparinheparin,,antifibrinolytic antifibrinolytic 
agents,agents,fibrinogenfibrinogen)?)?
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Extramedullary Extramedullary relapses: relapses: European and European and 
Pethema Pethema group experience group experience 

(De (De BottonBotton,,LeukemiaLeukemia, 2003), 2003)

806 pts806 pts included in APL91 , APL93 , PETHEMA included in APL91 , APL93 , PETHEMA 
96 trial 96 trial 
738 (92%)  CR . 174  relapses 738 (92%)  CR . 174  relapses 
14 EMD  relapses14 EMD  relapses = = 
8% of the relapses8% of the relapses



EM site EM site : CNS (: CNS (n=10n=10), skin (), skin (n=3n=3), orbital (), orbital (n=1n=1))
Associated  bone marrow (BM) relapse (Associated  bone marrow (BM) relapse (n=9n=9) ) 



Patients with EM relapse characterized, byPatients with EM relapse characterized, by

younger ageyounger age ((p=p=.03).03)

higher WBC countshigher WBC counts ((p=p=.007 ).007 )

No high dose No high dose AraCAraC ((p=0p=0.03).03)



Outcome of EMD relapsesOutcome of EMD relapses

4 (29%) pts  still alive after 41+ to 53+ months4 (29%) pts  still alive after 41+ to 53+ months..
Median survival from EMD  13 months, Median survival from EMD  13 months, 

Supports CNS treatment in pts with Supports CNS treatment in pts with 
high WBC counts(>10000)high WBC counts(>10000)
--intrathecaI  intrathecaI  MTX+ MTX+ AraCAraC
--high dose high dose AraCAraC??
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APL 93: MAINTENANCE TREATMENTAPL 93: MAINTENANCE TREATMENT

AraC  200 mg/m2/d  d 1-7 AraC  1g/m2/12h   d 1-4

patients  66patients  66--75 75 yearsyears
patients patients << 65 65 yearsyears

chemotherapychemotherapy
.6 mercaptopurine

(90 mg/m2/day)
. methotrexate

(15 mg/m2/week)

no maintenanceno maintenance

45 mg/m2/d
15 days/ 3 months

intermittent ATRAintermittent ATRA
DNR 60 mg/mDNR 60 mg/m22/d  d /d  d 11--33 DNR 45 mg/mDNR 45 mg/m22/d  d /d  d 11--33

R

bothboth

2 2 yearsyears



Time to relapse Time to relapse accordingaccording to maintenanceto maintenance

No CT CT

n 155 246

N. of 
relapses 57 47

relapses
at 5 years

p=10-437% 21%

ATRANo ATRA

205 196n

N. of relapses
61 43

relapses
at 5 years

21%34% p=10-4



Time to relapse according to second randomizationTime to relapse according to second randomization
P

1.
0

0.
8

0.
6

0.
4

0.
2

P

days

P 
(n

o 
re

lp
as

e)

0 500 1000 2000 2500

p=10-4

0

1500

CT
ATRA

ATRA+CT

CT
ATRA

ATRA+CT

no



Time to relapse according to second randomization Time to relapse according to second randomization 
in patients with WBC counts >5000/mm3 in patients with WBC counts >5000/mm3 
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Duration of maintenance treatment  (APL 93 trial):

46 patients < 1 year ( due 
to side effects): 21/46 
(45%) relapses 

313 patients > 1 year:
49/313 (16%) relapses

Maintenance discontinuation  <1 year may be
deleterious



SIDE EFFECTS OF MAINTENANCE TREATMENT

. Increased Liver enzymes  :
- ATRA 7%
- CT 35%
- ATRA+CT 34%

• Cytopenias with CT      usual

• Pneumocystis pneumonia 3



Preguntas Preguntas sobre el sobre el tratamiento tratamiento de de 
primera primera linea linea de las de las LPAsLPAs

-- cuando empezar quimioterapia cuando empezar quimioterapia ??
-- como prevenir como prevenir y y tratar tratar el « ATRA syndrome »?el « ATRA syndrome »?
-- papel papel de de AraC AraC ??
-- tratamiento tratamiento de la de la coagulopatiacoagulopatia??
-- es es util profilaxis del util profilaxis del SNC?SNC?
-- papel del tratamiento papel del tratamiento de de mantenimientomantenimiento
-- papel papel de de alo alo TPHTPH
-- papel papel de de ArsenicosArsenicos
-- tratamiento tratamiento enen ninos ninos y y ancianosancianos
-- pronostico pronostico en en pacientes pacientes con con leucocitos muy leucocitos muy altosaltos
-- papel papel de la RTde la RT--PCRPCR



Allo SCT in Allo SCT in first first CRCR
: : very rarely indicatedvery rarely indicated

For patients For patients remaining remaining RTRT--PCR positive PCR positive after after 
consolidation consolidation treatment treatment ? NO: ? NO: arsenicosarsenicos
For patients For patients with with VERY VERY high high WBC WBC counts counts 
((egeg>50000/mm3) NO>50000/mm3) NO



Preguntas Preguntas sobre el sobre el tratamiento tratamiento de de 
primera primera linea linea de las de las LPAsLPAs

-- cuando empezar quimioterapia cuando empezar quimioterapia ??
-- como prevenir como prevenir y y tratar tratar el « ATRA syndrome »?el « ATRA syndrome »?
-- papel papel de de AraC AraC ??
-- tratamiento tratamiento de la de la coagulopatiacoagulopatia??
-- es es util profilaxis del util profilaxis del SNC?SNC?
-- papel del tratamiento papel del tratamiento de de mantenimientomantenimiento
-- papel papel de de alo alo TPHTPH
-- papel papel de de ArsenicosArsenicos
-- tratamiento tratamiento enen ninos ninos y y ancianosancianos
-- pronostico pronostico en en pacientes pacientes con con leucocitos muy leucocitos muy altosaltos
-- papel papel de la RTde la RT--PCRPCR



USA USA intergroup intergroup APL trialAPL trial
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TWO CYCLES OF:           
As2O3 O.15 mg/kg/d  
5 days/wk for 5 wks 
Cycle 2 after 2 wk 

rest

TWO CYCLES OF:        
ATRA 45 mg/m2

PO d1-7 
Daunorubicin            
(same doses)

x 3 days, age ≥ 15 yr    
x 2 days, age < 15 yr

Induction Therapy Consolidation Therapy

ATRA 45 mg/m2 PO d1→CR      
Ara-C 200 mg/m2 IV  d3-9 

Daunorubicin IV d3-6                                                    
50 mg/m2, age ≥ 3 yr                 
1.5 mg/kg CIVI, < 3 yr

ATRA 45 mg/m2 PO d1→CR      
Ara-C 200 mg/m2 IV  d3-9 

Daunorubicin IV d3-6                                                    
50 mg/m2,  age ≥ 3 yr                 
1.5 mg/kg  CIVI, < 3 yr



USA USA intergroup intergroup APL trialAPL trial––
Event Free Survival at 3 YearsEvent Free Survival at 3 Years

AsAs220033 81%81%
p*=0.0007p*=0.0007

No AsNo As220033 66%66%

*Kaplan-Meier



USA USA intergroup intergroup APL trialAPL trial
Survival at 3 YearsSurvival at 3 Years

AsAs220033 86%86%
p* = 0.063p* = 0.063

No AsNo As22003  3  79%79%

*Kaplan-Meier



ATRA alone, 
WBC >10K

DFS By Treatment and WBC
S

ur
vi

va
l 

DFS Time 

No Arsenic   
WBC <10K

Arsenic
WBC <10K

Arsenic
WBC >10K

p = 0.0016, HR 2.24

No Arsenic 
WBC >10K



Induction Induction treatment treatment of APL of APL with with ATRA ATRA and and 

ATOATO ((ShenShen,PNAS,2004,101,5328),PNAS,2004,101,5328)

ATRAvs ATO vs ATO+ATRA ATRAvs ATO vs ATO+ATRA followed followed by 9 by 9 
cycles of cycles of chemotherapy chemotherapy (3 DNR(3 DNR--AraC,3 AraC, AraC,3 AraC, 
3 3 homoharringtoninehomoharringtonine--AraCAraC))
61 61 ptspts; ; similar similar CR ratesCR rates

0/20 relapses in 0/20 relapses in the combined armthe combined arm, vs 7/37 , vs 7/37 
with monotherapy with monotherapy (p<0.05)(p<0.05)



Treatment Treatment of of newly diagnosed newly diagnosed APL APL 
with with ATO ATO alone alone ((GhavamzabehGhavamzabeh,,Ann OncolAnn Oncol, 2006, , 2006, 

17, 131)17, 131)

ATO 0.15 mg/kg/d ATO 0.15 mg/kg/d until until CR , CR , then then one one 
consolidation course of  28 consolidation course of  28 daysdays
111 111 ptspts. 95 (85.6 %) CR. 95 (85.6 %) CR
Treatment Treatment Complications:Complications:

Leukocyte Leukocyte activation syndrome (10 cases,4 fatal)activation syndrome (10 cases,4 fatal)

2 2 year year DFS 63.7%DFS 63.7%



Treatment Treatment of of newly diagnosed newly diagnosed APL APL 
with with ATO ATO alone alone ((MathewsMathews, , BloodBlood, 2006, 107, 2627), 2006, 107, 2627)

ATO 0.15 mg/kg/d ATO 0.15 mg/kg/d until until CR , CR , then then one one 
consolidation course of  28 consolidation course of  28 daysdays, , then then 10 10 days/ days/ 
month during month during 6 6 monthsmonths
72 72 ptspts. 86% CR. 86% CR
HY HY added added in 53 in 53 ptspts, , anthr anthr in 8 in 8 ptspts
33 year year DFS 87 %DFS 87 %



Preguntas Preguntas sobre el sobre el tratamiento tratamiento de de 
primera primera linea linea de las de las LPAsLPAs

-- cuando empezar quimioterapia cuando empezar quimioterapia ??
-- como prevenir como prevenir y y tratar tratar el « ATRA syndrome »?el « ATRA syndrome »?
-- papel papel de de AraC AraC ??
-- tratamiento tratamiento de la de la coagulopatiacoagulopatia??
-- es es util profilaxis del util profilaxis del SNC?SNC?
-- papel del tratamiento papel del tratamiento de de mantenimientomantenimiento
-- papel papel de de alo alo TPHTPH
-- papel papel de de ArsenicosArsenicos
-- tratamiento tratamiento enen ninos ninos y y ancianosancianos
-- pronostico pronostico en en pacientes pacientes con con leucocitos muy leucocitos muy altosaltos
-- papel papel de la RTde la RT--PCRPCR



APL in APL in children children 
(De Botton,JCO,2004)(De Botton,JCO,2004)

10% of APL10% of APL
Often high Often high WBC WBC countscounts
More More relpses with relpses with ATRA+ ATRA+ chemo than chemo than in in adultsadults
Concerns Concerns aboutabout::

Initial doses of ATRA (25 mg/m2)Initial doses of ATRA (25 mg/m2)
High High cumulative doses of cumulative doses of anthracyclinesanthracyclines



55--year OSyear OS

ChildrenChildren 91%91%
AdultsAdults 77%77%
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APL in theAPL in the elderlyelderly
((AdesAdes,,LeukemiaLeukemia,2006),2006)

20% of APL20% of APL agedaged>60>60

CR rate (APL 93)CR rate (APL 93)

< 60< 60 94 %94 % differencedifference due todue to
> 60> 60 86 %86 % earlyearly deathdeath
> 70> 70 85 %85 % raterate



APL in theAPL in the elderly elderly (2)(2)

Relapse Relapse atat 4 4 yearsyears
-- 26 % in 26 % in ptspts < 60< 60
-- 20 % in 20 % in ptspts > 60> 60

SurvivalSurvival atat 4 4 yearsyears
-- 79 % in 79 % in ptspts < 60< 60
-- 55 % in 55 % in ptspts > 60> 60

due to due to deaths deaths in CRin CR



Preguntas Preguntas sobre el sobre el tratamiento tratamiento de de 
primera primera linea linea de las de las LPAsLPAs

-- cuando empezar quimioterapia cuando empezar quimioterapia ??
-- como prevenir como prevenir y y tratar tratar el « ATRA syndrome »?el « ATRA syndrome »?
-- papel papel de de AraC AraC ??
-- tratamiento tratamiento de la de la coagulopatiacoagulopatia??
-- es es util profilaxis del util profilaxis del SNC?SNC?
-- papel del tratamiento papel del tratamiento de de mantenimientomantenimiento
-- papel papel de de alo alo TPHTPH
-- papel papel de de ArsenicosArsenicos
-- tratamiento tratamiento enen ninos ninos y y ancianosancianos
-- pronostico pronostico en en pacientes pacientes con con leucocitos muy leucocitos muy altosaltos
-- papel papel de la RTde la RT--PCRPCR



Outcome Outcome of APL of APL with very high with very high WBC WBC 
countcount

(C (C KelaidiKelaidi, ASH 2007), ASH 2007)

HighHigh WBC count:> 10000/mm3WBC count:> 10000/mm3
Very HighVery High WBC WBC counts counts >50000/mm3>50000/mm3



Outcome Outcome of APL of APL with high with high WBC countWBC count
(APL 93)(APL 93)

WBC<10WBC<10 1010--5050 >50>50 P valueP value

CR rateCR rate 94%94% 90%90% 82%82% 0.070.07

ED rateED rate 6%6% 10%10% 18%18% 0.020.02

5 y CIR5 y CIR 18%18% 40%40% 59%59% <0.0001<0.0001

5y OS5y OS 77%77% 68%68% 36%36% <0.0001<0.0001



Outcome Outcome of APL of APL with high with high WBC countWBC count
(APL 2000)(APL 2000)

WBC<10WBC<10 1010--5050 >50>50 P valueP value

CR rateCR rate 95%95% 93%93% 92%92% 0.350.35

ED rateED rate 5%5% 7%7% 8%8% 0.470.47

3 y CIR3 y CIR 11%11% 13%13% 24%24% 0.150.15

3 y OS3 y OS 91%91% 88%88% 86%86% 0.250.25



Improvement  Improvement  of APL of APL with high and very with high and very 
high high WBC countWBC count

For CR rateFor CR rate
Intensive Intensive platelet platelet supportsupport
High High dose dose steroids steroids ??

For relapseFor relapse
Combined Combined maintenance maintenance treatmenttreatment



Preguntas Preguntas sobre el sobre el tratamiento tratamiento de de 
primera primera linea linea de las de las LPAsLPAs

-- cuando empezar quimioterapia cuando empezar quimioterapia ??
-- como prevenir como prevenir y y tratar tratar el « ATRA syndrome »?el « ATRA syndrome »?
-- papel papel de de AraC AraC ??
-- tratamiento tratamiento de la de la coagulopatiacoagulopatia??
-- es es util profilaxis del util profilaxis del SNC?SNC?
-- papel del tratamiento papel del tratamiento de de mantenimientomantenimiento
-- papel papel de de alo alo TPHTPH
-- papel papel de de ArsenicosArsenicos
-- tratamiento tratamiento enen ninos ninos y y ancianosancianos
-- pronostico pronostico en en pacientes pacientes con con leucocitos muy leucocitos muy altosaltos
-- papel papel de la RTde la RT--PCR PCR quantitativaquantitativa



PML-RARα RQ-PCR Protocol
(B Cassinat)

3 4 5 6 7a 3 4

bcr3 bcr1bcr2

PML
chromosome 15

Exons

RARα
chromosome 17

APL: 3 transcripts (bcr1, 2, 3)



RQ-PCR Protocol

- standards: plasmids
- reference gene: PBGD
- results: PML-RARα copy number / 104 PBGD copy number



RQ RQ --PCR PCR follow follow up (up ( B B CassinatCassinat))

260 APL patients followed during 4 years 
Median follow up: 25 months (1 to 83 months)
Median 6 samples/patient

38 patients positive 38 patients positive at at least once least once after negative after negative 
samplessamples
13 13 relapsed after relapsed after 1 to 9 1 to 9 months months 
25 25 had had not not relapsed after relapsed after > 12 > 12 monthsmonths



Prognosis of APL patients according
to level of RQ-PCR positivity

No relapse (N= 25)
Relapse (N=13)N = 38
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Tratamiento Tratamiento de las LPAde las LPA

FundamentosFundamentos

Preguntas actuales Preguntas actuales sobre el sobre el 
tratamiento tratamiento de primera de primera linea linea de las de las 
LPALPA

Tratamiento Tratamiento de las de las recaidasrecaidas



TREATMENT OF RELAPSING APL WITHOUT TREATMENT OF RELAPSING APL WITHOUT 
As2O3 (As2O3 (European European APL group APL group experienceexperience))

((De Botton,JCO,2005)De Botton,JCO,2005)

564 patients <66 564 patients <66 yearsyears in APL 91 in APL 91 and and APL 93 trials :525 (93%) APL 93 trials :525 (93%) achieved achieved CR.CR.

122 /140 (87%) relapsing patients achieved CR2122 /140 (87%) relapsing patients achieved CR2
ATRA:8ATRA:8
ATO:4ATO:4
Chemotherapy(CT):24Chemotherapy(CT):24
ATRA+CT:98ATRA+CT:98

. . 47 pts received no auto or allograft: 3 year EFS of 36%47 pts received no auto or allograft: 3 year EFS of 36%



APL in CR2:APL in CR2:Allo Allo and auto SCTand auto SCT
(De (De BottonBotton,JCO,2005),JCO,2005)

39%39%6%6%TRMTRM

52%52%60%60%(7 yrs.)(7 yrs.)OSOS

52%52%79%79%(7 yrs.)(7 yrs.)DFS DFS 

8%8%2121%( 7 yrs)%( 7 yrs)RelapseRelapse

25255050No. PtsNo. Pts

APL Study APL Study 
Group** Group** 
(Europe(Europe))

APL Study APL Study 
Group** Group** 
(Europe(Europe))

Allo Allo SCTSCTAuto SCTAuto SCT



Arsenic trioxyde in Arsenic trioxyde in relapsing relapsing APLAPL
RefRef Dosing           Nb pts       Dosing           Nb pts       CR rateCR rate Post induction            Long Post induction            Long term outcometerm outcome

AsAs22OO33 alone alone (n =18)(n =18) 12/18 relapses12/18 relapses

Niu     Niu     0.15mg/kg/    470.15mg/kg/    47 85 %85 %
AsAs22OO33 + CT (n =11)               + CT (n =11)               2/11 relapses2/11 relapses

Shen  Shen  0.08 mg/kg 0.08 mg/kg 2020 80 %                       variable80 %                       variable 2 2 year year relapse freerelapse free
survival survival : 61 %: 61 %

Kwong Kwong 10 mg         8  10 mg         8  100 %100 % IdaIda 7/8 7/8 still still in CRin CR
6 in 6 in molecular molecular CRCR

Soignet Soignet 0.15 mg/kg0.15 mg/kg 5252 87 %87 % Allo (n = 9) or auto (n = 3)Allo (n = 9) or auto (n = 3) 11 11 still still in CRin CR

AsAs22OO33 (n = 21)(n = 21) 9 9 still still in CRin CR

OhnishiOhnishi 0.15 mg/kg0.15 mg/kg 1414 78 %78 % AsAs22OO33 median median CR CR duration duration ::
8 8 monthsmonths



As203 in As203 in relapsing  relapsing  APL: APL: recent recent 
FrenchFrench experienceexperience

(X Thomas et al,(X Thomas et al, HematologicaHematologica, 2006), 2006)

28 28 pts pts (R1=22;R>1=6) (R1=22;R>1=6) between between 2002 2002 and and 20052005
Median previous Median previous CR CR duration duration 20 m (120 m (1--74)74)
24 CR24 CR, 2 , 2 early deathsearly deaths, 2 , 2 leukemic resistanceleukemic resistance
24%  grade III24%  grade III--IV infections, IV infections, 20% APL 20% APL 
differentiation differentiation syndromesyndrome



As203 in As203 in relapsing  relapsing  APL: APL: recent recent 
FrenchFrench experienceexperience

(X Thomas et al)(X Thomas et al)

54%54%24%24%Grade IIIGrade III--IV IV 
infectionsinfections

51%51%79%79%2y OS2y OS

47%47%84%84%2 y LFS2 y LFS

Without Without As2O3As2O3With With As2O3As2O3



Allo Allo SCT after ATO SalvageSCT after ATO Salvage

PostPost--transplant transplant survivalsurvival ((SoignetSoignet,,DombretDombret))

0 12 24 36 48
0%

20%

40%

60%

80%

100%

Months

At risk     deaths     2-year est.
22             4              86%

At risk     deaths     2-year est.
16             3              88%
6              1              83%

1st rel.
> 2nd rel.

0 12 24 36 48
0%

20%

40%

60%

80%

100%

Months

Median follow-up: 30 months post SCT (range, 9.5 to 45) 



Treatment Treatment of APL molecular relapse by of APL molecular relapse by 

Gentuzumab ozogamycinGentuzumab ozogamycin(GO)(GO) ((Lo Lo 

Coco,Coco,BloodBlood,2004),2004)

16 16 ptspts withwith molecularmolecular relapse (8,5,2,1)relapse (8,5,2,1)
GO 6mg/m2 x 2  + 1GO 6mg/m2 x 2  + 1
14 14 molecularmolecular CR CR achievedachieved
7 7 ptspts stillstill in CR (7+ to 31+ in CR (7+ to 31+ monthsmonths),7 relapses ),7 relapses 
afterafter 3 to 15 3 to 15 monthsmonths



European recommendationsEuropean recommendations
for APL patients in for APL patients in first first relapserelapse

Induction Induction with with ATO (0.15 mg/kg, max 50 ATO (0.15 mg/kg, max 50 daysdays))
Consolidation Consolidation with with ATO (5 ATO (5 days/w days/w for 25 doses)for 25 doses)

donor anddonor and<40yrs<40yrs:allo:allo no no donordonor:Ida :Ida AraC AraC elderly ptselderly pts:maintenance :maintenance 
--if PCR if PCR negneg:auto:auto ATO,ATRAATO,ATRA

--if PCR if PCR pospos:GO,etc.. :GO,etc.. low low dose CT,GO dose CT,GO 
,,



APL 2006 trial:Patients<70APL 2006 trial:Patients<70 , WBC , WBC 
<10000/mm3<10000/mm3

AraC 200 mg/m² AraC 1 g/m² x 8 

Consolidation 1 Consolidation 2

Consolidation 1 Consolidation 2

Induction

IDA 12 mg/m² d1-d3-d5 

AraC 200 mg/m² 

ATRA 45 mg/m²

R

Trisenox d1-d25 Trisenox d1-d25 

IDA 12 mg/m² x4 IDA 9 mg/m² x3

IDA 12 mg/m² x4 IDA 9 mg/m² x3

IDA 12 mg/m x4ATRA day 1-15 IDA 9 mg/m² 3ATRA day1-15

Consolidation 1 Consolidation 2
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APL 2006 trial: Patients < 70 APL 2006 trial: Patients < 70 yrs with yrs with 
WBC>10000/mm3WBC>10000/mm3

IDA 9 mg/m² x3IDA 12 mg/m² x3

AraC 200 mg/m² AraC 1 g/m² x 8 

Consolidation 1 Consolidation 2

Consolidation 1 Consolidation 2

IDA 12 mg/m² d1-d3-d5 

AraC 200 mg/m² 

Induction

ATRA 45 mg/m²

R

IDA 9 mg/m² x3IDA 12 mg/m² x3

AraC 200 mg/m² AraC 1 g/m² x 8

Trisenox d1-d25 Trisenox d1-d25 



APL 2006 trial: patients< 70 APL 2006 trial: patients< 70 
yrsyrs,WBC<10000/mm3,WBC<10000/mm3

IDA 9 mg/m² d1-d3

Consolidation 1 Consolidation 2Induction

IDA 9 mg/m² d1 d3 d5

ATRA 45 mg/m²

> 
60

 ye
ar

s Trisenox d1-d25 Trisenox d1-d25 

ATRA 45 mg/m² d1-d15

MAINTENANCE : During the 1st year
, ATO will be added to the classical maintenance 

with continuous low dose chemotherapy 
and intermittent ATRA (2 years).



FrenchFrench Belgian Swiss Belgian Swiss APL groupAPL group

All All participating centersparticipating centers
Clinical Clinical trials trials and and date managementdate management

L L AdesAdes
C C KelaidiKelaidi
S de BottonS de Botton
B B BeveBeve

Minimal Minimal residual diseaseresidual disease
B B CassinatCassinat
C C ChomienneChomienne

BiostatisticsBiostatistics
C C ChevretChevret
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