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CLINICAL OBSERVATIONS, INTERVENTIONS, AND THERAPEUTIC TRIALS

Definition of relapse risk and role of nonanthracycline drugs for consolidation in
patients with acute promyelocytic leukemia: a joint study of the PETHEMA and

GIMEMA cooperative groups

Miguel A. Sanz, Francesco Lo Coco, Guillermo Martin, Giuseppe Avvisati, Consuelo Rayon, Tiziano Barbui, Joaquin Diaz-Mediavilla,
Giuseppe Fioritoni, José David Gonzéalez, Vincenzo Liso, Jordi Esteve, Felicetto Ferrara, Pascual Bolufer, Carlo Bernasconi,

Marcos Gonzalez, Francesco Rodeghiero, Dolors Colomer, Maria C. Petti, José M. Ribera, and Franco Mandelli

for the Spanish PETHEMA and the Italian GIMEMA Cooperative Groups

Preliminary independent reports of the Ital-
ian GIMEMA and the Spanish PETHEMA
trials for newly diagnosed acute promyelo-
cytic leukemia (APL) indicated a similarly
high antileukemic efficacy in terms of com-
plete remission and disease-free survival
rates. To better investigate these studies
and the prognostic factors influencing re-
lapse risk, this study analyzed the updated
results of 217 patients with PML/RAR «-
positive APL enrolled in GIMEMA (n = 108)
and PETHEMA (n = 109). All patients re-
ceived identical induction (AIDA schedule)
and maintenance. For consolidation,
GIMEMA patients received 3 courses includ-
ing idarubicin/cytarabine, mitoxantrone/eto-

poside, and idarubicin/cytarabine/thiogua-
nine, whereas PETHEMA patients received
the same drugs and dose schedule of idaru-
bicin and mitoxantrone with the omission of
nonintercalating agents. Depending on
whether molecular relapses were classified
as censored or uncensored events, the
3-year Kaplan-Meier estimates of relapse-
free survival (RFS) for the combined series
were 90 = 2% and 86 % 2%, respectively.
Minor differences observed between the 2
patient cohorts were negligible. Multivariate
regression analysis of RFS showed that
initial leukocyte (WBC) and platelet counts
were the only variables with independent
prognostic value. The resulting predictive

model for RFS demonstrated its capabil-
ity of segregating patients into low-risk (WBC
count = 10 x 10%L, platelet count > 40 X
10%L), intermediate-risk (WBC count =< 10 X
109L, platelets = 40 x 109L), and high-risk
(WBC count > 10 x 10%L) groups, with
distinctive RFS curves ( P < .0001). The
conclusions are that omission of nonanthra-
cycline drugs from the AIDA regimen is not
associated with reduced antileukemic effi-
cacy and a simple predictive model may be
used for risk-adapted therapy in this
disease. (Blood. 2000;96:1247-1253)
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Introduction

During the past decade, clinical and laboratory research h&eeiving state-of-the-art therapy due to early death or, mor
contributed important advances in the management of actitequently, disease relapse.

promyelocytic leukemia (APL). The 2 main determinants of such Meanwhile, identification in the early 1990s of tA&L/RARx
progress have been the inclusion oftadins retinoic acid (ATRA) gene fusion underlying the t(15;17) chromosomal translocation hag
in front-line therapy and the cloning of the disease-specific t(15;1@grmitted the development of reverse transcriptase—polymera%
karyotypic aberration. Data from recently reported large multchain reaction (RT-PCR) assays for the rapid detection of thg
center trials” indicate that up-front ATRA combined with chemo-specific genetic lesion and for minimal residual disease monitorg
therapy (CHT) results in long-lasting remission and a potential cuireg.8° The inclusion of such a test in prospective clinical stud-2
in up to 70% of newly diagnosed cases. In particular, best resulks®*>71° has proven invaluable for diagnostic refinement ands
have been obtained in patients with a genetically proven diagnosensitive assessment of the patient’s response to treatment. Becagse
who received a simultaneous ATRA plus CHT combinafiéri. the achievement of a sustained PCR-negative statu$Koi/ ©
Furthermore, 2 randomized studies have demonstrated a substami@Rx has been correlated with an improved outcéseveral ]
benefit by including an ATRA-containing maintenance in thévestigators have suggested that molecular remission should tize
treatment program for APES Despite this progress, however,defined as the best therapeutic goal presently available for this
treatment failure still occurs in approximately 30% of patientdisease. In addition, given its high predictive value for hematologic
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relapse, conversion from PCR-negative to PCR-positive statgports®” For the PETHEMA patients, RT-PCR tests were carried out by 12
during hematologic remission has been established in some studiférent Spanish laboratories, involved in an external quality control
as a criterion for anticipating salvage therdp§* program, which included interlaboratory exchange of samples, as reported
Although there is general agreement on the inclusion of ATRAISeWheré? In addition, PCR-positivity at the end of consolidation or
for remission induction in front-line therapy for APL, no consensu ugng\c/;r;zaclli;erﬂ;il)on':vge:stsgdgloagla : hpe:;:tli(:r?tlsn aF;f‘f'fgngCtee ﬁzo\:vag?éy
(Fj)lrjerisnegnm/dﬁt):(tlisoti stt(zzotzsofi)g;etisr?.ng]stggscl)tz t%‘;?;;_?ﬁgiﬁiig%:ormed by sam_ple c_entralization in 2 referenqe Iabqrato_ries as previ-
ly reported!An identical schedule of pre-established time intervals for
sensitivity of APL to anthracyclines, some investigators have use¢r monitoring was planned for each of the 2 studies. In brief, samples
idarubicin alone for inductioft/*> whereas others have usedwere collected at diagnosis, after induction, after consolidation, every 3
conventional acute myeloid leukemia-like protocols either fanonths during the first 2 years, and every 4 to 6 months thereafter. In cases
inductior?*® or consolidatiorf. Using ATRA plus IdArubicin of doubtful or positive PCR during hematologic complete remission (HCR)
(AIDA) for remission induction and 3 CHT consolidation coursesafter the end of consolidation, an extra bone marrow sample was taken 2 to
the Italian multicenter group GIMEMA reported, in a preliminary* Weeks later to confirm the result.
analysis of their stud$a 95% response rate and a 2-year event-free
survival (EFS) of 79%. The efficacy of such a regimen was recenf[{/e
confirmed by the Spanish PETHEMA grdughere an identical As shown in Figure 1, the treatment schedule of the GIMEMA and
induction schedule was adopted. However, different from GIMEMAETHEMA protocols was based on a common CHT backbone, including?
the PETHEMA treatment omitted cytarabine and other nordentical induction (ATRA plus idarubicin) and maintenance therapies§
intercalating drugs also from the consolidation phase. Usif§TRA plus mercaptopurine and methotrexate), as well as the same doge
RT-PCR tests with similar sensitivity (16), both studies reported s_chedule of |nte_rca|at|ng drugs (|daru_b|c_|n and mlthantrone_) for consolidaz
the achievement of molecular remission after the end of consolid™ The only difference was the omission of nonintercalating drugs fromg,

. . . .. . consolidation in the PETHEMA protocol. Details of the treatment schedule$
tion in more than 90% of patients. In addition to an efficacy P g

- ; - . have been provided elsewhéré.
comparable to that obtained by others with more intensive regi-
mens, the PETHEMA group also reported a significant reduction gtfinitions and study end points
treatment-related toxicity during the consolidation phase. These
results provide additional support to previous evidence suggest?ﬂ@m ) e ) )
that drugs other than anthracyclines, such as cytarabine 89rd.'ng o the criteria of th.e National Cancer InSt.'ﬁ.ﬁMOIecu.lar s
. - . remission was defined as the disappearance on an ethidium bromide gel ®f
etoposide, do not play a critical .role Ir_] the treatment OfAP_L' the PML/RARx-specific band visualized at diagnosis, using an RT-PCRg
Based on the above considerations, we have carried out, &,y \ith a sensitivity level of 16. Molecular relapse was defined as the &
combined analysis of the updated results of the GIMEMA andappearance of PCR positivity in 2 consecutive bone marrow samples %t
PETHEMA APL trials. Our aims were to perform a better adjusted 3
comparison between the 2 APL regimens, which differ only in the
inclusion or not of drugs other than anthracyclines during consoli- t(15;17) and/or PML/RARa positive APL
dation; to identify prognostic factors for relapse risk; and to build a
predictive model for relapse to be used in the design of improved
risk-adapted protocols.
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| GIMEMA & PETHEMA |

Induction (AIDA)
IDA 12 mg/m*/d (days 2,4,6,8)
ATRA 45 mg/m*/d (from day 1 until CR)

GIMEMA Consolidation PETHEMA

Patients l

Patients and methods

The present ana_llyss was performed on 21? patlepts Wlt.h newly dlagnqsed IDA 5 mg/m¥d (days 1 - 4) Course #1  IDA 5 mg/m¥d (days 1- 4)

PML/RARa-positive APL who, after completion of induction and consoli-  Ara.c 1 g/ m? (days 1 - 4)

dation treatment, were assigned consecutively to receive maintenance with

ATRA and CHT in the GIMEMA 0493 AIDA and PETHEMA LAP96 ~ MTZ 0 mg/m*/d(days1-5)  Course #2  MTZ 10 mg/m*/d (days 1-5)
. . . VP16 100 mg/m?/d (days 1 - 5) l

protocols (108 and 109 patients, respectively). Patients randomly allocated

to other maintenance options in the GIMEMA tfialere not included in the IDA 12 mg/m*day 1 Course #3  IDA 12 mg/m*/day 1

present study. Ara-C 150 mg/m*/8 h (days 1 - 5) J

20z dunf g0 uo 3sanb Aq pd* 12 L/6YELI9LILYT L I¥/96!,

6TG 70mg/m%¥8 h (days1-5)

Laboratory studies

GIMEMA Maintenance PETHEMA
In addition to using the morphologic and cytochemical criteria defined by
the French-American-British (FAB) classification, as well as routine R
immunophenotyping, the diagnosis of APL was confirmed genetically in all /,«:;’ \\
cases by demonstration of tR&IL/RARx hybrid gene or the chromosomal ‘—" ¥ “x
translocation t(15;17) or both. Imnmunophenotypic and cytogenetic analyse§, ATRA MTX + 6-MP ATRA+MTX+6-MP ATRA+MTX+6-MP
were performed systematically at presentation only. For the purpose of 108 patients 109 patients

rapid diagnosis, we occasionally used immunohistochemical analysis of the

PML protein distribution, using the monoclonal antibody PG-M3 (kindly

provided by B. Falini) using a procedure reported elsewkere. ATRA 45 mg/m?/d x 15 quarterly
MTX 15 mg/m? weekly

RT-PCR monitoring 6-MP 50 mg/m* daily

Details of the processing of bone marrow samples for RNA extraction and Present study

RT-PCR protocols for PML/RAR amplification have been given in previous  Figure 1. Treatment schedule in the GIMEMA and PETHEMA protocols.
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any time after consolidation therapy. For Kaplan-Meier actuarial estimateshserved in the GIMEMA cohort; however, differences in age
in which the event “relapse” was considered as an end point, t@gstribution were not statistically significan®  .07). A slightly
relapse-free survival (RFS) was calculated in 2 ways. Firstly, hematmogifgnificant difference was observed between the 2 cohorts with

relapse was the only uncensored event considered; in such cases, pat'@gtaect to hemoglobin level, with more anemic patients (hemoglo-
who were treated intensively because of a molecular relapse were c(‘ﬁ}n !

sored for survival analysis at the time of salvage treatment. Secon ’ns 10 g/dL) in the GIMEMA seriesR = .02).
hematologic and molecular relapses were considered equally as UG licome
sored events.

As of January 2000, a total of 27 relapses (12.4%) were recorded,
Statistical methods taking into account all types of disease recurrence (ie, hematologic,
Chi-square and Fisher exact tests were used to analyze differences in@ktramedullary, and molecular relapses) in both series. Eleven
distribution of variables among patient subsets. For univariate comparisp@tients in the PETHEMA and 9 in the GIMEMA group had
unadjusted time-to-event analyses were performed using the Kaplan-Meg#inical relapse at a median interval of 11 and 16 months from the
estimatel® as well as log-rank tests and their generalizatdi8.All  achievement of HCR, respectively. Four of these clinical relapses
survival estimates are reported1 SE. The median duration of follow-up ~c\rred primarily in the central nervous system, in 2 patients in

was 27 months (range, 4-68 months). To identify the most significa{“e PETHEMA trial. and 2 in the GIMEMA. Seven additional
independent prognostic factors, additional multivariate analysis was ' :

performed using the Cox mod® The variables for analysis are listed in patients (4 in PETHEMA and 3 in GIMEMA) had a molecular g

Table 1. Patient follow-up was updated in January 2000. Computatiofl@pse in the bpne marrow at intervals of 6 to 22 and 9 to 1@-
were performed using 4F, 1L, and 2L programs from the BMDP statisticBloNnths, respectively. g
library (BMDP Statistical Software, Los Angeles, CA). Depending on the assignation of molecular relapses as censorgd

or uncensored events, the 3-year Kaplan-Meier estimates of RFZ,S
for the total series were 98 2% and 86+ 2%, respectively. £
Results Minor differences observed between GIMEMA and PETHEMA
were not statistically significant (Figure 2).

ope

Patient characteristics
o ) o ] ] _ Prognostic factors for remission duration
The distributions of the main clinical and biologic presenting

features for each series are summarized in Table 1. There wereligvariate analysis. Table 2 summarizes the results of univariate &
significant differences between the 2 groups with respect to gend#nralysis for each separate group, as well as for the combines!
white blood cell (WBC) and platelet counts, FAB subtype, or PMIGIMEMA and PETHEMA series. For the total series, as well as3
breakpoint. With respect to age, more pediatric (younger than 6 each study group, the only factor that had a significant-?"

4ousuoneolgndyse)/:d

pf

years) and fewer elderly patients (older than 60 years) wepeognostic influence on remission duration (considering eithe§
N
Table 1. Patient characteristics é
PETHEMA GIMEMA g
Characteristic Median (range) No. (%) Median (range) No. (%) P §
Age 41 (1-74) 40 (1-72) 1;
=15 4 (3.7) 11 (10.2) g
16-40 46 (42.2) 43 (39.8) 2
41-60 44 (40.4) 48 (44.4) .07 2
61-70 11 (10.1) 5 (4.6) %
>70 4 (3.7) 1 (0.9) <
Gender 3
Male 61 (56) 50 (46.3) ns E
Female 48 (44) 58 (53.7)
WBC (X 10%L) 1.9 (0.4-162) 2.6 (0.4-165)
=35 71 (65.1) 68 (63)
3.5-10 13 (11.9) 16 (14.8) ns
10-50 19 (17.4) 13 (12)
> 50 6 (5.5) 11 (10.2)
Hemoglobin (g/dL) 9.3 (4.8-13.1) 8.8 (2.3-13.2)
=10 69 (63.3) 84 (77.8) .02
> 10 40 (36.7) 24 (22.2)
Platelets (x 10%L) 21 (1-161) 25 (3-241)
=10 19 (17.4) 15 (13.9)
11-40 64 (58.7) 58 (53.7) ns
> 40 26 (23.9) 35 (32.4)
FAB subtype
Typical 90 (82.6) 93 (86.1) ns
Variant 19 (17.4) 15 (13.9)
PML/RAR«
BCR1/BCR2 61 (57) 60 (59.4) ns
BCR3 46 (43) 41 (40.6)

ns indicates not significant.



1250 SANZetal BLOOD, 15 AUGUST 2000 - VOLUME 96, NUMBER 4

| — GIMEMA (N =108) Table 3. Multivariate analysis of DFS
e — Favorable Unfavorable
08 1 PETHEMA (N = 109) Characteristic prognosis prognosis RR P
WBC (X 109/L) =10 >10 45 < .0001
2061 Platelets (X 10°/L) > 40 =40 0.2 < .0001
=
E
=041 duced in the multivariate analysis (proportional hazards regression
model). After selecting WBC count with the cut-off point of
027 10 X 10°/Lin step 1 as the first variable to enter into regression, the
categorized platelet count with the cut-off point of 40L0%/L was
0+ ; A - y ' ' selected in step 2. Table 3 shows the principal results of the
0 o2 30 40 0 6 7 80 multivariate analysis, where the variables are listed in the order
Months entered by the forward stepwise modeling procedure. The only 2
Figure 2. Kaplan-Meier product-limit estimate of RFS in the GIMEMA and characteristics selected were presenting WBC and platelet counts.
PETHEMA series.

Figures 3 and 4 show the actuarial RFS according to the different
discriminating cut-offs for WBC and platelet counts, respectively.§
hematologic or hematologic plus molecular remission) was tfge classification of molecular relapse as a censored or uncensorgd

WBC count at presentation. Platelet count also showed a significawent did not change these results, except forRhealue limit %
influence or a trend in the total series and in each study growphen entering platelet count into the model (.05 and .073
Finally, the BCR subtype showed a trend in the GIMEMAespectively). ;
©
group only. Development of a simplified predictive model for RF8ased on §
Multivariate analysis. Because several cut-off points of platelethe above results, a simple predictive model was constructed f&
and WBC count had shown discriminant value in the univariatefining the diagnosis risk groups of RFS. This permitted theg
analysis, we created by transformation several categorized vadentification of the following patient categories: (1) low-risk §
ables of platelet and WBC count. Then, in addition to the remainirggoup: presenting WBC count below or equal to>XA0%L and g
presenting features, all these variables were simultaneously intptatelet count above 48 109/L; (2) intermediate-risk group: &
o
Table 2. Univariate analysis of hematologic and molecular remission duration S
PETHEMA GIMEMA PETHEMA plus GIMEMA %
Remission Remission Remission §
No. patients/ duration at No. patients/ duration at No. patients/ duration at E
Characteristic relapses* 3y (%)t P relapses* 3y (%)t P relapses* 3y (%)t P 2
Total series 109/11/4 89/85 108/9/3 91/89 217/20/7 90/86 ns %
Age %
=15 4/0/0 100 11/0/0 100 15/0/0 100 S
16-40 46/5/1 88/86 43/4/1 90/88 89/9/2 89/87 g
41-60 44/5/2 87/82 ns 48/5/2 89/85 ns 92/10/4 87/83 ns 2
61-70 1111 91/82 5/0/0 100 16/1/1 94/87 5
> 70 4/0/0 100 1/0/0 100 5/0/0 100 S
Gender S
Male 61/6/2 89/84 ns 50/6/2 87/83 ns 111/12/4 87/83 ns £
Female 48/5/2 89/85 58/3/1 95/93 106/8/3 92/89 ®
WBC (x 109L) S
=35 71/6/1 91/88 68/2/1 97/95 139/8/2 93/92
3.5-10 13/0/1 100/92 01 16/1/0 94 < .0001 29/1/1 96/93 < .0001
10-50 19/3/2 82/73 13/3/1 75/68 32/6/3 77/69
> 50 6/2/0 67 11/311 72164 17/5/1 69/64
Hemoglobin (g/dL)
=10 69/6/2 91/88 ns 84/8/2 90/88 ns 153/14/4 90/87 ns
> 10 40/5/2 85/78 241171 96/92 64/6/3 89/84
Platelets (X 109L)
=10 19/1/1 94/86 15/3/0 78 34/4/1 85/81
11-40 64/9/3 84/79 .08 58/6/1 89/87 01 122/15/4 86/83 .05
> 40 26/1/0 9 35/0/2 94 61/1/2 95
FAB subtype
Typical 90/7/3 91/87 .04 93/8/2 91/89 ns 183/15/5 91/88 .05
Variant 19/4/1 78/73 15/1/1 93/87 34/5/2 85/79
PML/RARa
BCR1/BCR2 61/5/3 91/85 ns 60/4/0 93 ns 121/9/3 91/89 ns
BCR3 46/6/1 85/83 41/4/3 90/83 87/10/4 87/82

ns, not significant.
*Number of patients/hematologic relapses/molecular relapses.
tUncensored event is hematologic relapse/hematologic and molecular relapses.



BLOOD, 15 AUGUST 2000 + VOLUME 96, NUMBER 4 RELAPSE RISK AND ROLE OF NONANTHRACYCLINE DRUGS INAPL 1251

WBC <10 (N =168) Low risk (N = 53)

1
038 Intermediate risk (N =115)
- : High risk (N = 49)
£06 WBC >10 (N=49) Zos
= ;
= =
g " “ S
A 04 — Molecular relapse "censored & 044 — Molecular relapse "censored”
------- Molecular relapse "uncensored" — Molecular relapse "uncensored”
02 7 02 -
0+ T T T T T T T — 0 v —— r T T T ; =)
0 10 20 30 40 50 60 70 30 0 10 20 30 40 50 60 70 80
Months Months
Figure 3. Kaplan-Meier product-limit estimate of RFS according to WBC count Figure 5. Kaplan-Meier product-limit estimate of RFS according to the risk
at presentation. groups defined by the predictive model.

o
presenting WBC and platelet counts below or equal to<100°L  induction, followed by a postremission therapy including idarubi-%
and 40x 1P/, respectively; and (3) high-risk group: presentingsin and alternating cycles of mercaptopurine, vincristine, methotrexg
WBC greater than 1& 10°/L. The numerical distribution of ate, and prednisone. Taken together, these findings open név
patients in the 3 above groups was as follows: low-risk 53 (24%nportant perspectives in the treatment of APL; with respect to thé
intermediate 115 (53%), and high-risk 49 (23%). The differencesiisk of relapse, they strongly suggest that omission of cytarabiné
RFS curves of the 3 risk groups (Figure 5) were highly significafitom consolidation might permit better adaptation to the ATRA/§
(P < .0001). anthracycline combination.

The remarkable similarity in patient characteristics, protocolg
design, and response to therapy between the PETHEMA angl
Discussion GIMEMA studies prompted us to analyze prognostic factorsg

influencing RFS in the 2 groups combined. Minor differences in th&?
This study shows that, in patients with newly diagnosed AP series, such as age and hemoglobin levels, appeared |rreIevant&)r
receiving up-front AIDA, the use of an anthracycline-based consothe purpose of our study. In fact, these 2 variables were nog;
dation omitting cytarabine and other nonintercalating agents sees3sociated with an increased relapse risk in the present studly, or'én
to be equally effective as a more intensive regimen including theggevious one$.’
drugs. In addition, in this study we have defined a simple model Although prognostic factors have been analyzed in only
that permits the easy identification at diagnosis of 3 distingharginal way in the majority of recent studies on APL, there is
prognostic groups among patients receiving AIDA-derived treageneral agreement on the prognostic impact of WBC count i
ments. This, in turn, provides a rationale for the design @&mission response,20 EFS357 DFS, and relapse risk! To the
risk-adapted protocols aimed at further improving treatment ousest of our knowledge, no other clinical presenting factors, exce
come for this type of leukemia. for platelet count, correlate consistently with relapse risk. In fact, &

With regard to the first issue, our findings extend and strengthging-term follow-up report of the APL 1991 trial from the &
a recently reported preliminary observation from the PETHEM/suropean APL Group found a significantly higher incidence ofg
group! The comparison of updated results of that study with thoselapse for patients who had fewer than 8a.0°/L platelets at
obtained from the GIMEMA trial for patients receiving morepresentatiod! Importantly, in our study, this factor retained its
intensive consolidation indicates that similarly high RFS rates apgognostic value in the multivariate analysis. Although the signifi-S
obtained with either regimen. Our results are also in line with theance of such a finding is presently unclear, it may be speculate;gl
study of Estey and colleaguiéswho reported a disease-freethat platelet number at diagnosis somehow reflects a level of
survival (DFS) at 1 year of 87% using an AIDA-like regimen forresidual polyclonal hematopoiesis spared by the leukemic process.

PCR positivity after consolidation deserves a separate mention as
Platelet > 40 (N=156) an index with predictive value for relapse; however, this biologic
1= parameter is not available at the time of diagnésis.
TRy Interestingly, our prognostic model that includes only WBC
08 - B and platelet counts permits the identification of a patient subset
Platelet < 40 (N=61) with an extremely low relapse risk, in which the use of the less
intensive postinduction regimen adopted by the PETHEMA trial
seems most appropriate. On the other hand, patients assigned to
intermediate-risk and especially to high-risk categories would
potentially benefit from intensification of postremission therapy
aimed at obtaining greater efficacy in eradicating minimal
residual leukemia.
. . e ~ ‘ . The use of combined ATRA and CHT has led to striking
0 10 2 2 0 50 60 20 %0 improvements in the outlook for APL, as reported by a number of
Months recently published studies conducted at the multi-institutional
Figure 4. Kaplan-Meier product-limit estimate of RFS according to platelet levelX” Therefore, it is important that our proposed prOQnOStiC
count at presentation. model be validated in an independent patient series, in particular
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for those patients where the ATRA plus CHT combination indicatesve consolidation and maintenance containing ATRA. In this

a greater therapeutic efficacy. In the meantime, we firmly believespect, we note that randomized studies have recommended both
that such a model should be reproducible for PML/RABositive  the up-front combination of simultaneous ATRA and CHT and the
APL patients receiving approaches similar to ours, that is, simult@clusion of ATRA maintenance (as used in the present study), as a
neous ATRA and anthracycline-based induction followed by intestandard therapy for the management of APL.
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