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Abstract
Despite significant progress in the treatment of pediatric acutemyeloblastic leukemia (AML), relapse remains the commonest cause of
death. Randomized ELAM02 trial questioned if maintenance therapy with interleukin-2 (IL2), for 1 year, improves disease-free survival
(DFS). Patients aged 0 to 18 years, with newly diagnosed AML (excluding patients with acute promyelocytic leukemia or down
syndrome AML) were enrolled. They received 1 course of induction treatment (cytarabine and mitoxantrone) and 3 courses of
consolidation treatment (high-dose cytarabine in courses 1 and 3). According to the cytogenetics risk, patients not undergoing
hematopoietic stem cell transplantation, still in complete remission (CR) after the third course of consolidation treatment, were eligible
for randomization to 1 year of maintenance therapy with monthly courses of IL2 or no maintenance treatment. There were 438
evaluable patients, 154 of whom were randomized to the IL2/no maintenance groups. Relapse occurred in 28 patients from the IL2+
group and 29 patients in the IL2� group. Survival was similar in the 2 groups, with a 4-year DFS of 62%without IL2 and 66%with IL2
(P=0.75). In the CBF population, 4-year DFS was 55% without IL2 and 78% with IL2 (P=0.07). No deaths from toxicity or excess of
serious adverse events related to IL2 treatment were recorded. Prolonged IL2 for maintenance therapy after intensive chemotherapy
is feasible and safe in pediatric AML patients in their first CR. Such treatment did not improve DFS in this study, but a positive trend
was observed in favor of IL2 maintenance therapy among core binding factor acute myeloblastic leukemia.
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Introduction
 gave their signed informed consent for participation in the study.
Pediatric acute myeloblastic leukemia (AML) is a rare disease,
affecting 75 to 80 patients under the age of 15 years annually in
France.1 Intensive treatment and effective supportive care result
in an overall survival (OS) of 60% to 75%, relapse rate (RR) of
35% to 45%, and an event-free survival (EFS) of 45% to 60%.2–4

Salvage therapy has improved, but relapse remains the
commonest cause of death, and innovative therapeutic
approaches are required to reduce RR. The standard treatment
for pediatric AML is 4 or 5 courses of chemotherapy.5–7

Induction therapy generally consists of an anthracycline or an
anthracenedione and 7 to 10 days of cytarabine, and is followed
by a high-dose cytarabine postremission treatment.6–9 The MRC
AML12 study showed mitoxantrone to be superior to daunoru-
bicin for induction therapy.2 Four (rather than 5) courses of
intensive chemotherapy were demonstrated to be optimal.2,6

Allogeneic hematopoietic stem cell transplantation (HSCT) is
currently the only postconsolidation treatment capable of
reducing the risk of relapse, thereby increasing disease-free
survival (DFS) in patients at high risk.10 Standard maintenance
chemotherapy is not effective, as demonstrated in the CCG 123
and LAME91 randomized studies.5,11,12

Interleukin-2 (IL2) is a cytokine with potent immunomodula-
tory activity that stimulates tumor-specific cytotoxic T lympho-
cytes and natural killer (NK) cells,13,14 mimicking the immune
graft-versus-leukemia effect of HSCT.15 Adult patients with acute
leukemia with high levels of cytokine production and NK activity
have a lower risk of relapse.16 Preliminary nonrandomized
clinical trials on patients with recurrent AML showed a potential
effect of IL2, with remission and long-term survival observed in
some cases.17,18 The potential antileukemic effects of IL213,14,19

and its limited toxicity at high doses17,18,20 suggested that the
prolonged administration of lower doses might be a useful
consolidation treatment to prevent relapse in patients not
undergoing HSCT.20,21

ELAM02 was a prospective, national, multicenter, random-
ized controlled trial (RCT) assessing the benefits of 1 year of
IL2 maintenance therapy in patients with primary pediatric
AML. After 4 cycles of chemotherapy, patients not undergoing
HSCT were randomized to 2 groups, with and without IL2
maintenance therapy. Low doses of IL2 were administered in 5-
day courses, as in the EORTC-GIMENA trial.22,23 We report
here the final results for IL2 maintenance treatment in this
study.
Patients and methods

Patients below 18 years of age with French-American-British de
novo AML subtypes24–26 (excluding AML-M3), postmyelodys-
plasia AML or isolated myeloid sarcoma were eligible provided
they had no syndrome associated with predisposition to
leukemia, such as down syndrome or inherited bone marrow
failure syndromes. Patients previously exposed to chemotherapy
or radiotherapy were not eligible. The study was sponsored by
the Assistance Publique-Hôpitaux de Paris and was conducted in
accordance with the Helsinki Declaration. The patients’ parents
Funding/support: This study was supported by a grant from the FrenchMinistry of Healt
Assistance Publique-Hôpitaux de Paris (Département de la Recherche Clinique et du D
(COllaborative Network for Children and Teenagers with Acute Myeloblastic Leukem
cancer, and Association Laurette Fugain (InCa-ARC-LIGUE_11905). Supported by PH
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The eligibility of each patient was checked. Cytogenetic
abnormalities were defined according to International System
for Human Cytogenetic Nomenclature criteria.27 Marrow
morphology and cytogenetics were reviewed centrally at
diagnosis. The trial was registered at www.clinicaltrial.gov as
NCT00149162. The criteria for HSCT were modified by an
amendment to the trial in June 2010. The database was censored
on June 24, 2014. Median follow-up (FU) was 49 months [28–
70].
Biological analyses

Cytogenetic (karyotype and fluorescent in situ hybridization) and
molecular analyses were performed on bone marrow samples at
diagnosis. In brief, more than 50 recurrent gene rearrangements
and KMT2A-partial tandem duplication were screened by
reverse transcription polymerase chain reaction amplification
assay and 36 genes recurrently mutated in myeloid malignancies
were studied by high-throughput sequencing, as published and
described previously.28
Treatments

Figure 1 shows the study scheme. Induction therapy (course 1),
consisted of 200mg/m2 per day cytarabine administered by
continuous intravenous infusion (IV) for 7 days (days 1–7) and
mitoxantrone (12mg/m2 per day) administered IV over a period
of 1 hour, for 5 consecutive days (days 1–5). Bone marrow
response was assessed on day 15, and was repeated on day 20 if
there were 5% to 25% (M2) or more than 25% (M3) blasts at the
first assessment. For patients M3 on day 15 or 20, course 2 was
administered on day 21, regardless of blood formula. Course 2
consisted of high-dose (3g/m2) cytarabine IV for 3 hours, twice
daily, for 3 days (days 1 to 3) and amsacrine (100mg/m2) IV for 1
hour, for 3 days (days 1–3). Patients not eligible for HSCT
received 2 additional courses. Course 3 consisted of cytarabine
(200mg/m2 per day) by continuous IV for 4 days (days 1–4),
etoposide (100mg/m2 per day) by IV for 1 hour for 4 days (days
1–4) and daunorubicin (40mg/m2 per day) administered IV for 2
hours on 4 days (days 1–4). Course 4 combined high-dose (3g/
m2) cytarabine IV for 3 hours twice daily for two 2-day sequences
(days 1 and 2 and then days 8 and 9) with L-asparaginase (6000
U/m2 per day) administered by 1-hour IV on days 2 and 9, 6
hours after the end of cytarabine infusion. For patient under the
age of 1 year or weighing <10kg on day 1 of a course of
chemotherapy, a dose reduction was applied: 33% for children
under 6 months of age and 25% for children aged 6 to 12 months
or weighing<10kg. All patients received intrathecal therapy (IT)
on day 1 of course 1. Prophylactic neuromeningeal treatment,
including 4 rounds of IT (days 1 and 7 of course 1; days 1 and 4 of
course 2), was administered to patients with AML-M4, M4Eo,
M5 or white blood count ≥50�109/L at diagnosis. In cases of
central nervous system involvement, defined as cranial palsy,
epiduritis, or cerebrospinal fluid with blasts (regardless of the
number of elements) or at least 5 elements per mm3, neuro-
meningeal treatment included 6 administrations of IT (days 1, 4,
h (PHRC-K 2003 no. 03142). Novartis provided the PROLEUKIN. The sponsor was
éveloppement, Clinical Research and Development Department). CONECT-AML
ia) is supported by a grant from InCA, Fondation ARC, Ligue nationale contre le
RC National 2003, ELAM02 protocol N/REF: AOM03142, P030441.

http://www.clinicaltrial.gov/
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Figure 1. Treatment scheme for the ELAM02 trial. abn = abnormality, CR=complete remission, d=day, HSCT=hematopoietic stem cell transplantation, R=
randomization.
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and 7 of course 1; days 1, 4, and 7 of course 2; with leucovorin
rescue (15mg/m2 at H24 and H36 of the 1st and 2nd
administration of IT). IT doses (methotrexate plus methylpred-
nisolone and cytarabine) are provided in Supplemental Table S1
(Supplemental Digital Content, http://links.lww.com/HS/A18).

Remission

Marrow assessment to determine CR status took place no later
than 35 days after course 1 for patients with <5% blasts (M1)
on day 15, or on day 28 of course 2 for patients M3 on day 15
or day 20 of course 1. CR was expected to occur by the end of
course 2 at the latest. CR was defined as all of the following:
<5% blasts in bone marrow, no extramedullary disease,
absolute neutrophil count (ANC) ≥1.0�109/L, and platelet
count ≥ 80�109/L. Patients with refractory disease after course
2 left the trial.
Allogeneic hematopoietic stem cell transplantation

HSCT was recommended for all patients in CR after course 2,
except those with AML with t(8;21)(q22;q22), provided that an
HLA-identical sibling donor was available and there was no
active severe infection or organ failure. HSCT with a matched
unrelated donor or unrelated cord blood was recommended for
patients at high risk according to one of the following criteria:
monosomy 7, 5q deletion, t(9;22)(q34;q11) or t(6;9)(p23;q34)
and refractory disease after course 2. Risk classification was
modified in 2010, as indicated in Supplemental Table S2
(Supplemental Digital Content, http://links.lww.com/HS/A18).
These patients are not analyzed here.
IL2 randomization

Patients not undergoing HSCT and still in CR after course 4 were
eligible for randomization to receive recombinant IL2 (PRO-
LEUKIN

®

, aldesleukine, Chiron, Novartis) provided they had no
current infection or organ failure. The control group received no
3

maintenance treatment. Centralized blocked-balanced randomi-
zation was performed in a 1:1 ratio. Details are provided in the
“Results” section.
Statistical analysis

The outcomes for the ELAM02 trial were remission status after
courses 1 and 2 of chemotherapy, OS, EFS, and DFS. OS was
defined as the time from study entry to death, or last contact for
patients without event; EFS was the time from study enrollment
to treatment failure, relapse, death, or last contact for patients
without event; and DFS was the time from remission to relapse,
death, or last contact for patients without event.
For patients randomized for IL2 maintenance therapy, the

primary outcome measure was DFS, defined as time from
randomization until death or relapse of any type. The secondary
outcome measures were regimen total toxicity and biological
prognostic factors.
The baseline characteristics of the patients are expressed as

frequencies and percentages for qualitative variables and as
means and standard deviations or medians and interquartile
ranges for continuous variables.
Survival was estimated by Kaplan-Meier methods (Greenwood

variance) and compared in log-rank tests. All tests were 2-sided,
with P values <0.05 considered significant. Analyses were
performed with SAS V.9.3 software (SAS Institute, Cary, NC).
Data were entered through the Webtrial by Quanticsoft portal

IGLAM.
Results

Patients

Between March 2005 and December 2011, 441 patients were
enrolled in the ELAM02 trial. Three were excluded for not
meeting the inclusion criteria. There were thus 438 eligible
patients (Fig. 2), and their main characteristics are described in
Table 1. At the end of the courses 1 and 2, 391 patients (89%)

http://links.lww.com/HS/A18
http://links.lww.com/HS/A18
http://www.hemaspherejournal.com


Assessed for eligibility (n=441)

Course 1 : Induction (n=438)

Course 2  : Consolidation 1 (n=421)

Course 3  : Consolidation 2  (n=282)

Course 4  : Consolidation 3  (n=260)

Eligible for randomization (n=244)

Not randomized (n=90)
• Parents-patients refusal (n=51)
• Investigator decision (n=39)

Assigned to maintenance therapy with IL-2 (n=77) Assigned to no maintenance therapy (n=77)

Received 1 course   (n=74)
Received 2 courses (n=69)
Received 3 courses (n=66)
Received 4 courses (n=63)
Received 5 courses (n=61)
Received 6 courses (n=57)
Received 7 courses (n=51)
Received 8 courses (n=47)

Received 9 and 10 courses (n=45)
Received 11 courses (n=42)
Received 12 courses (n=39)

Reasons for premature discontinuation : 
Relapse (n=15)
Toxicity (n=7)

Parents-patients decision (n=5)
Medical decision (n=5)

Other (n=6)

Figure 2. Flowchart.

A. Petit et al. Maintenance Therapy With IL-2 for Childhood AML
achieved CR. HSCT was required for 119 patients; 244 (56%)
patients not undergoing HSCT and completing all 4 courses of
treatment were eligible for IL2 randomization. Ninety (37%) of
these patients were not randomized, mostly due to parental
refusal (n=51), or for medical reasons (n=39). Baseline
characteristics of randomized versus nonrandomized patients
were similar (Supplemental Table S3, Supplemental Digital
Content, http://links.lww.com/HS/A18). In total, 154 patients
(63%) were randomized into 2 equal groups of 77 patients (with
4

andwithout IL2maintenance therapy). The 4-year EFS of the 438
patients enrolled in the trial was 57% (95% confidence interval
[CI]: 52–62), and 4-year OS was 73% (95% CI: 68–77).

Recommendations for IL2 administration
Patients randomized to the IL2+ arm were treated by
subcutaneous IL2 injection for 5 days (2.5 million U/m2 on
day 1; followed by 5 million U/m2 from days 2–5) each month,
for 12 cycles. Paracetamol was systematically administered

http://links.lww.com/HS/A18


Table 1

Baseline Characteristics of the Patients

Characteristics Study Entry (N=438) IL2� (N=77) IL2+ (N=77) P

Age, y 8.2±5.7 6.9±5.4 7.6±5.6 0.3864
Female sex 200 (45.7) 39 (50.6) 28 (36.4) 0.0738
FAB subtype 0.0644
M0 28 (6.4) 4 (5.2) 2 (2.6)
M1 68 (15.5) 8 (10.4) 14 (18.2)
M2 98 (22.4) 24 (31.2) 17 (22.1)
M4 86 (19.6) 10 (13) 19 (24.7)
M5 102 (23.3) 25 (32.5) 18 (23.4)
M6 12 (2.7) 0 (0.0) 1 (1.3)
M7 27 (6.2) 5 (6.5) 2 (2.6)
Isolated myeloid sarcoma 5 (1.1) 0 (0.0) 0 (0.0)
Unclassable or other 12 (2.7) 1 (1.3) 4 (4.2)

White blood count, G/L
Median 15.4 [6.1; 62.2] 11.4 [5.8; 55.0] 17.7 [6.0; 70.3] 0.4185
>30 G/L 167 (38.1) 24 (31.2) 32 (41.6) 0.1802

CNS involvement 70 (16.0) 9 (11.7) 16 (20.8) 0.1261
Karyotype 434 (99.0) 77 (100) 76 (98.7) 0.5556
Standard risk 97 (22.4) 25 (32.5) 30 (39.5)
Intermediate risk 231 (53.2) 39 (50.6) 32 (42.1)
High risk 106 (24.4) 13 (16.9) 14 (18.4)

Twenty-seven patients were randomized after the amendment in 2010. Distribution of these patients was similar into the 3 risk groups compared with the 127 patients randomized before the amendment. Data are
n (%) or mean± standard deviation or median [interquartile range].
CNS = central nervous system, FAB = French American British, IL = interleukin.

Figure 3. Comparison of disease-free survival between IL2� and IL2+ patients.

(2018) 2:6 www.hemaspherejournal.com
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immediately before and 6 hours after IL2 injection. Treatment
was administered at specialized centers, during hospitalization
for 5 days or day hospitalization if treatment was well tolerated.
The following criteria had to be met to start an IL2 treatment
cycle: no fever or current infection, platelets>1011/L, ANC>1�
109/L, normal bilirubin, and creatinine levels. In cases of adverse
effects, such as severe (grade ≥ 3) clinical (fever >40°C,
hypotension requiring IV fluids) and/or biological (thrombocy-
topenia [grade ≥ 3]), renal dysfunction (grade ≥ 2), liver
dysfunction (grade ≥ 3)) toxicities, the IL2 dose was halved.
Treatment was stopped if adverse effects persisted.
Administration and safety of IL2

The mean and median numbers of cycles administered to the 77
patients receiving IL2 were 12 (range: 5–12) and 8.6±4.2,
respectively. Treatment was stopped before cycle 6 in 20 patients
(26%), and after cycle 6 in 18 patients (23%), due to relapse (15
patients), persistent toxicity (7 patients) or parental or medical
decisions (16 patients) (Supplemental Fig. S1, Supplemental
Digital Content, http://links.lww.com/HS/A18). Thirty-nine
patients (51%) received all 12 planned cycles of IL2 and 57
(74%) received at least 6 cycles. The main toxic effects observed
were fever in 72% of patients, chills in 20% and liver test
abnormalities in 36% (20% grade 1, 10% grade 2, and 6% grade
3). Neither death from toxicity nor excess serious adverse events
related to IL2 treatment were recorded.
Figure 4. Comparison of overall surviv

6

Effect of IL2 on outcome

Median FU was 55 months (34–71) for the randomized patients,
with 24 months of FU for the last patient randomized. Relapse
occurred in 28 patients from the IL2+ group and 29 patients in
the IL2� group. Risk of relapse was similar in the 2 groups, with
a HR of 0.92 (95% CI: 0.55–1.55). All deaths were relapse-
related. Four-year DFS was 62% (95% CI: 51–73) for the IL2�
group and 66% (95% CI: 55–77) for the IL2+ group (P=0.74)
(Fig. 3). Four-year OS was 88% (95% CI: 80–95) for the IL2�
group and 85% (95% CI: 77–93) for the IL2+ group (P=0.49;
Fig. 4). In the CBF population, 4-year DFS was 55% (95% CI:
36–75) for the IL2� group and 78% (95% CI: 63–94) for the
IL2+ group (P=0.07) (Fig. 5).

Discussion

The French ELAM02 randomized trial was the second prospec-
tive study to investigate whether postremission immunotherapy
with IL2 could reduce the risk of relapse in children with AML.
The first trial (CCG-2961) was reported by the COG and
included 289 patients equally randomized to the 2 groups (with
and without IL2) from 1996 to 2002 (Supplemental Table S4,
Supplemental Digital Content, http://links.lww.com/HS/A18).
IL2 was given as a single short consolidation therapy after CR, in
patients not undergoing HSCT, after high-dose cytarabine/
asparaginase intensification. IL2 was administered by continuous
infusion for 4 days, at a dose of 9 million U/m2 per day. After 4
al between IL2� and IL2+ patients.

http://links.lww.com/HS/A18
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Figure 5. Comparison of disease-free survival between IL2� and IL2+ patients among CBF AML. CBF AML=core binding factor acute myeloblastic
leukemia.

(2018) 2:6 www.hemaspherejournal.com
rest days, IL2 treatment was resumed as a single 10-day cycle of
1.6 million U/m2 per day administered by continuous infusion.29

No differences in DFS or OS were shown.10 In the ELAM02 trial,
IL2 was administered as subcutaneous injections on 5 days each
month, for 1 year. This IL2 regimen was tolerable and safe, but of
no clear benefit in children without high-risk AML who were not
candidates for HSCT after intensive chemotherapy. IL2 mainte-
nance therapy did not worsen the prognosis of patients with
relapses and, therefore, did not alter leukemic cell sensitivity at
relapse.
Several other RCTs of IL2 as a consolidation monotherapy

have been conducted in adults.30–32 Five such trials and the CCG-
2961 trial were pooled in a meta-analysis published in 2011
(Supplemental Table S4, Supplemental Digital Content, http://
links.lww.com/HS/A18), which concluded that IL2 alone was less
effective than remissionmaintenance therapy for AML patients in
CR1.33 A recent Cochrane analysis pooled 3 additional RCTs,
including the ELAM02 trial, and analyzed 1665 patients in total.
This meta-analysis included 6 trials studying DFS in 1426
participants and 5 trials studying OS in 1355 participants. It
found no difference in DFS or OS between the IL2 and no-
treatment groups. No mortality due to adverse events was
reported.34 However, given the heterogeneity of patient
populations, IL2 doses and schedules, and trial efficacies, with
very different DFS values for the control arms, it remains possible
that IL2 maintenance therapy provides some benefit in selected
patients.34,35 For instance, in patients with CBF leukemia, there
was a trend toward beneficial effects of IL2 treatment, as the 4-
7

year DFS was 55% (95% CI: 36–75) for the IL2� group and
78% (95% CI: 63–94) for the IL2+ group (P=0.07).
A combination of IL2 and histamine dihydrochloride (HDC/

IL2) was shown to improve leukemia-free survival (LFS) as a
postconsolidation maintenance treatment in a randomized phase
3 trial in adults with AML (median age, 57 years) from 1998 to
2000. In this trial, 320 patients were equally randomized to the
control arm and a treatment arm receiving 10 consecutive 3-week
cycles of HDC/IL2, followed by rest for 3 to 6weeks, for a total of
18months. The patients in the control arm received no treatment.
Three-year LFS was significantly better in the HDC/IL2 group
(40%) than in the control group (26%).36 IL2 has generally been
investigated as a single agent inmost trials, so a randomized study
comparing IL2 and HDC/IL2 would be of interest. This issue was
addressed in a Bayesian meta-analysis evaluating the extra benefit
of adding HDC to IL2 to treat AML. Based on 2 models
comparing HDC/IL2 with standard of care (SC) or IL2 alone,
HDC/IL2 was found to be more beneficial than either SC or IL2
alone.37 It has recently been shown that the early recovery of
lymphocyte levels in blood after allogeneic HSCT is associated
with a lower risk of relapse for patients with AML.38 Based on
these results, a post hoc analysis was conducted in the HDC/IL2
trial.36 Patients treated withHDC/IL2 and displaying lymphocyte
induction between cycles 1 and 3 and between cycles 1 and 4 had
an LFS of 57%, whereas patients with no lymphocyte induction
had an LFS of 27%.39 Together, these results suggest that IL2
may be beneficial in some patients, particularly if combined with
HDC.

http://links.lww.com/HS/A18
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One of the main limitations of the ELAM02 trial was the
withdrawal of 41% of the eligible patients, mostly due to patient/
parental refusal, or medical reasons. This is a typical finding for
trials in which randomization occurs late in the course of the
disease, particularly if the experimental treatment is compared
with an absence of further treatment. Nevertheless, more patients
withdrew than expected, and this may have reduced the power of
the statistical analysis. By comparison, the rate of withdrawal in
the CCG-2961 trial was 25%.10

OS in the previous French LAME 89/91 study was 60%; in the
ELAM02 study it was 73%. EFS was similar in the 2 studies, but
the inclusion criteria were not entirely comparable, as patients
with AML-M7 were excluded from LAME 89/91. This better OS
was related to better salvage therapy for patients with relapses or
refractory disease. Overall, these results are similar to those
obtained by other international pediatric groups.7

Future efforts to improve outcome in children with AML
should focus on reducing the risk of relapse. Three parallel
approaches would be likely to yield progress. First, treatment
optimization should make it possible to limit the disease as much
as possible rapidly after induction therapy, through the use of
agents targeting a common feature shared by leukemic cells.
Surface antigens remain the most common features, so
immunotherapy is a promising approach to AML treatment.40

Gemtuzumab ozogamicin was shown to be effective in some trials
in adults with AML41–44 and in the randomized pediatric trial
COG AAML0531.4 New alternative immunotherapy strategies
are also promising. Recent results for acute B-cell leukemia
treatment with bispecific T-cell engagers, such as blinatumomab,
or T-cell chimeric antigen receptors, should be developed to
target AML cells.45–47 If IL2 alone has not been shown to be
effective in reducing RR, a trend in favor of IL2 was observed in
CBF leukemia. Therefore, IL2 should be tested prospectively in
this specific subgroup and/or more interestingly, HDC/IL2
combination. Second, multiple treatment strategies should be
developed forAMLs, as single approaches to the treatment of all
AMLs are likely to become obsolete. Molecular screening
should highlight new subgroups of AMLs and identify potential
treatment targets.48 The key issue will be identifying the most
relevant treatment target. Third, choosing the right drug is
important, but the correct choices of timing and dose are
essential to treatment optimization. Minimal residual disease
(MRD) monitoring is a promising approach, as the correlation
between MRD and outcome has been clearly demonstrated.49–
51 QuantifyingMRD, after induction therapy, makes it possible
to detect poor responders, who are candidates for more
intensive or alternative therapies. MRD monitoring should
become standard practice for AML, as is already the case for
ALL.52

All these developments will require cooperation between
international groups working on pediatric AML.
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