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Abstract

Objectives

Core-binding factor acute myeloid leukaemia (CBF AML) defined by 1(8;21)(g22;922) or
inv(16)(p18g22)/t(16;16)(p13;922) has a favourable prognosis, however 30-40% of patients still
relapse afterschemotherapy. We sought to evaluate risk factors for relapse in a de novo CBF AML
cohort.

Patients/Materials/Methods

A retrospective review of patients from 4 Australian tertiary centres from 2001-2012, comprising 40
t(8;21) and 30 inv(16) AMLs.

Results

Multivariate analysis identified age (p=0.032) and WCC>40 (p=0.025) as significant predictors for
inferior OS and relapse respectively. Relapse risk was higher in the inv(16) group vs the 1(8;21)
group (57% wsil8%, HR 4.31, 95% Cl: 1.78-10.42, p=0.001). Induction therapy had no bearing on OS
or relapse free"survival (RFS) however, consolidation treatment with >3 cycles of intermediate/high
dose cytarabine,improved OS (p=0.035) and relapse-free survival (RFS) (p=0.063). 5 patients
demonstratedsposi-treatment stable g PCR positivity without relapse.

Conclusions

(1) >3 consolidation cycles of intermediate/ high-dose cytarabine improves patient outcomes
(2) Age and inv(16) CBF AML subtype are predictors of inferior OS and RFS respectively.

(3) Stable low-level MRD by qPCR does not predict relapse

(4) Similar OS'in the inv(16) cohort compared to the 1(8;21) cohort, despite a higher relapse rate,

confirms salvageability of relapsed disease.

Keywords: Acute Myeloid Leukaemia, Core binding factors, Prognosis
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Prognostic Markers in Core-Binding Factor AML and Improved Survival with Multiple

Consolidation Cycles of Intermediate/High-dose Cytarabine

Introduction

The core bindingfactor (CBF) positive acute myeloid leukaemias (AML) are defined by the
cytogenetic abnormalities 1(8;21)(g22;922) or inv(16)(p13922)/t(16;16)(p13;922)(1). Aberrant
transcripts resulting from these genetic rearrangements encode subunits of the core binding
factor proteinssIhese abnormal subunits cause a block in myeloid differentiation leading to
leukemogenesis(2). While commonly regarded as a “favourable” prognosis AML, 30-40% of
patients stillsrelapse after intensive chemotherapy(3). Risk factors predictive for relapse at
diagnosis include older age, elevated white cell count (WCC), poor performance status,
additional fadverse-risk cytogenetics, concomitant receptor tyrosine kinase (RTK)
mutations(4-6) and post-remission rising minimal residual disease (MRD) by molecular
monitoring of the ‘abnormal transcript(7-9).

The generallymaccepted standard induction regimen for CBF AML utilises anthracycline-
based (idarubicin 12mg/m? D1-3 or daunorubicin 90mg/m? D1-3) in combination with
standard deseswof cytarabine (100-200mg/m? D1-7)(10-12). Subsequent consolidation
treatment Using.high dose cytarabine (3g/m? twice daily D1,3,5) has been demonstrated in
the CALGBandJALSG trials to improve survival outcomes and reduce relapse rates in CBF
AML(13, 14). This benefit of multiple cycles of intensive therapy must be weighed against
the potentialsforsincreased toxicity from high dose chemotherapy and poses a challenge in
selecting the appropriate treatment in this group of patients(15).

In this study, we aim to evaluate the known risk factors, such as age, WCC and additional
cytogenetics, as well as novel prognostic factors, such as molecular mutations and MRD, to
provide additional prognostication strategies in assessing patients with CBF leukaemia. We
also assessed the significance of treatment intensity, including number of consolidation
cycles delivered, and the persistence of molecular positivity in complete remission (CR)

post-treatment on clinical outcome.

Methods and Patients

Patients
A retrospective review was undertaken of adult CBF AML patients, identified through
departmental leukaemia databases, treated at four major Australian centres from 2001-2012

with approval from institutional human research ethics committee. Eligibility consisted of
age>17 years at diagnosis, de novo CBF AML defined as 1(8;21) or inv(16)/t(16;16) by
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conventional karyotyping and receipt of at least one cycle of intermediate dose cytarabine
(defined as a minimum total dose of 4g/m?in any cycle) during induction or consolidation.

All patients had at diagnosis a full blood examination, biochemistry and bone marrow biopsy
with morphologic assessment, cytogenetics and molecular quantitative PCR (qPCR) testing
for RUNX1-RUNX1T1 or CBFB-MYH11 fusion transcripts. Karyotype was identified by
conventional cytogenetics and fluorescence in-situ hybridisation (FISH). Analysis of receptor
tyrosine kinase (RTK) mutations, KIT and FLT3-ITD and TKD mutations was performed
using techniques previously described(6).

Treatment

Cytarabine was,delivered in variable doses as part of different induction regimens as

summarised.in Table 1.

Following induction, patients received consolidation therapy with at least one cycle (range 1-
6) of a cytarabine-containing regimen (Table 1).

Responsei@ssessments

Bone marrow! evaluation with karyotyping and/or FISH analysis was performed between
D28-35 for assessment of remission status following induction chemotherapy. Morphologic
response waswassessed utilising the Cheson criteria(16). Complete remission (CR) status
was defined by blast percentage of <5%. Karyotyping and/or FISH analysis were also
undertaken.

Morphologic relapse was defined as >5% of bone marrow blasts and molecular relapse was
defined as increasing fusion transcript level of >0.5 log. Allogeneic or autologous stem cell
transplant depending on donor availability was performed for patients in molecular relapse or
in those who achieved a subsequent remission following treatment for morphologic relapse.

Molecular_MRD_monitoring of RUNX1-RUNX1T1 or CBFB-MYH11 fusion transcripts by
gPCR wasperformed on peripheral blood and/or bone marrow samples at diagnosis, post-
induction, after each consolidation cycle and 3-monthly after completion of treatment for 2
years at one ofdwo laboratories. We calculated log reductions of quantitative PCR values in
comparison,to diagnostic values, as one laboratory reported copy numbers while the other
centralised Molecular Haematology laboratory reported %CBFbetaMYHII/ABL or RUNX1-
RUNX1T1/ABL.

In the first laboratory, RUNX1-RUNX1T1 transcript detection was performed via qPCR
using the Ipsogen RUNX1-RUNX1T1 Kit. The AML Kasumi-1 cell line was used as the
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positive control and ABL as the housekeeping gene. Sensitivity of the assay is 10** copies
of ABL. CBFB-MYH11 transcripts were assayed by 3 methods: 1) gPCR using the CBFp-
MYH11 A Fusion Quant Kit which detects the CBFB-MYH11 A (Inv16 A) transcript; 2) a
validated, in-house quantitative gPCR assay utilising Tagman chemistry to detect the CBFf3-
MYH11 D.and.E.(Inv16 D and E) transcripts; and 3) a qualitative nested PCR + gel method
to assess forrare translocations. The transcript standards contained in the respective kits
are used as positive.controls and ABL is used as the housekeeping gene. Sensitivity of the
assay 10M*=gopies of ABL. gPCR was performed on an ABI Thermofisher SDS7500

instrument.

At the second laboratory, a validated in-house multiplexed PCR assay was used to detect
the RUNX1-RUNX1T1 or CBFB-MYH11 A to J transcripts. This was followed by gPCR in
which CBFB-MYH11 A, RUNX1-RUNX1T1 and ABL control were multiplexed to give a more
accurate measure of sample RNA quality. Standard curves were prepared ranging from 10
to 10°copieswusing cloned linearized DNA standards for RUNX1-RUNX1T1, CBFB-MYH11 A
transcripts @nd ABL supplied by Ipsogen (QIAGEN). Results were normalised to 10* copies
of ABL. Sensitivity was the same as the method in laboratory one. qPCR was performed on
a Rotor Gene 5000 instrument.

Methods,were, validated and accredited to standards set by National Association of Testing
Authorities, Australia (NATA) and the National Pathology Accreditation Advisory Council(17,
18) .

Statistical analysis

Relapse free survival (RFS) and overall survival (OS) were calculated for the whole group
and separately for the t(8;21) and inv(16) AML cohorts. Survival estimates were calculated

using the Kaplan-Meier and log-rank test methods.

Categorical variables were analysed using a Chi-squared test, or a Fisher’s exact test for
variable cotints.<5. Non-parametric (Mann-Whitney U) testing was used for the continuous
variables thatswere non-normally distributed. Co-variates included in univariate Cox
regression analysis were: age, WCC at diagnosis, gender, CBF AML subtype, additional
cytogenetic abnormalities, RTK mutations (from 2006 onwards) and molecular MRD (defined
as positiverresult above the threshold of detection as set by the individual laboratories) by
gPCR at the different time-points (from 2003 onwards) and, with cases being censored after
last contact confirming relapse or death. Multivariate Cox regression analysis was
performed, using manual backwards step-wise regression techniques.
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Data were analysed using STATA v12.1 (StataCorp 2011, College Station, TX: StataCorp
LP) and GraphPad PRISM (Version 7.0a for Mac, GraphPad Software, La Jolla California
USA, www.graphpad.com), with a p-value of <0.05 considered to indicate statistical

significance.

Results

Seventy patients/were identified over the study period. Two patients from the t(8;21) cohort
died duringeinduction; the remaining 68 were available for follow up. The median follow-up
period in surviving patients was 31.4 months (range 0.6-151.2).

. | -~

The patient characteristics are shown in Table 1. There were 40 patients in the 1(8;21)
subgroup and 30 patients in the inv(16) subgroup, with no significant differences in patients
aged over 50, median age or of male gender. The proportion of patients with
WCC=40x10%L at diagnosis was higher in the inv(16) group compared to the t(8;21) group
(40% vs 8%, p=0.001) as was the proportion of patients without additional cytogenetic
abnormalities (72% vs 59%, p=0.029). The induction regimens and numbers of high,
intermediate or standard dose cytarabine cycles administered during consolidation are
shown in_Table 1. There were no differences in the type and intensity of induction or
consolidation‘treatments received between the inv(16) and 1(8;21) groups.

Treatment received

Standard dese (700mg/m?) in comparison to intermediate/ high-dose cytarabine (4-24g/m?)

for induction had no differential impact on OS or RFS.

The median®number of consolidation cycles received was 2 (range 0-6). There was no
significant difference in median age between groups receiving <2 or 23 consolidation cycles.
(<2: n=37,47 years, 23: n=30, 35.5 years, p=0.236).

Patients whesreceived =3 consolidation cycles of IDAC/HIDAC had significantly improved OS
(HR 0.20, 95%_Cl 0.04-0.89, p=0.035) in comparison to<2 cycles (Fig 1a). An improved
RFS was also.abserved in the former group (p=0.063) (Fig 1b), largely in the inv(16) cohort,
with thoseyreceiving3 consolidation cycles having a median RFS of 28 months in

comparison to <3 cycles of 8 months (HR 0.20, 95% CI: 0.06-0.69, p=0.011) (Fig 1c). There
was no difference in RFS for the 1(8;21) cohort (HR 1.71, 95% CI: 0.36-8.00, p=0.497) (Fig
1c). Overall, in the relapsed cohort, median RFS was not statistically significant for the <3 in

comparison to 23 consolidation cycles of IDAC/HIDAC groups (8.1 months vs 9.8 months).
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Further stratification of cytarabine doses and number of cycles (<3 or 23) received in
consolidation (standard vs intermediate 4-6g/m? vs high dose 18-24g/m?) demonstrated no
impact on relapse nor survival outcomes, likely hampered by low numbers in each group.

The cumulative doses of anthracyclines (range 0-108mg/m? of idarubicin) received was also
analysed”in this cohort. There was no significant effect on relapse nor OS for patients
receiving déses of <36mg/m? (n=41, 59.6%) in comparison to >36mg/m? (n=29, 41.4%).

Responsem@andsSurvival Qutcomes

Sixty eight of the 70 patients achieved a morphologic CR (97%). OS for the cohort was 71%
and RFS was 59% (Figures 2a and 2b) at 5 years. There was no significant difference in OS
between the, inv(16) and t(8:21) groups (p=0.281) (Fig 2c). In contrast, relapse risk was
higher in the_ inv(16) group when compared to the t(8;21) group (57% vs 18%, HR 4.31, 95%
Cl: 1.78-1042p=0.001) (Tables 2a and 2b). RFS was significantly worse for inv(16)
compared to.1(8:21) (p<0.001) being 39% and 75%, respectively (Fig 2d).

There were24 relapses (17 in the inv(16) group and 7 in the t(8:21) group) occurring at a
median of 9'manths (range 4 to 56.2 months) after achieving remission. Twenty-two had a
morphologic relapse and 2 had a molecular relapse. Median OS from time of diagnosis for
the relapsed _cehort was 29.9 months (range 8.3-148.8 months) (Supplemental Figure 1a).
Sixteen of 24 patients received re-induction chemotherapy (without use of Gemtuzumab), 1
patient received Azacitidine treatment, 3 proceeded directly to allogeneic stem cell transplant
(SCT) with.myeloablative conditioning and 1 was managed with supportive care. One patient
received intrathecal cytarabine and methotrexate followed by high dose intravenous

methotrexatefer'CNS relapse while the salvage regimen in 2 relapsed patients is unknown.

Fifteen patients in total proceeded to a SCT; 13 had an allogeneic SCT (8 inv(16) and 5
t(8;21)) and 2 inv(16) patients had an autologous SCT. There was one allogeneic SCT done
in CR1 for.a.1(8;21) patient who developed complications of renal and respiratory failure
following induction chemotherapy, and further consolidation cycles could not be delivered. At
3 years, OS was'54% for allogeneic SCT patients, 25% for those who did not proceed to
transplant,and both autologous SCT patients are still alive (Supplemental Fig 1b). In the
allograft group, there were 6 deaths; 3 due to relapsed disease post-allograft, 2 from graft-
versus-host disease (GVHD) and 1 from non-GVHD complications. Median OS was not

reached in the allograft and autograft patients, and 14.1 months in the non-transplant group.
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Overall there were 16 deaths (9 in the inv(16) group and 7 in the t(8;21) group). 9 were from
relapsed AML, 6 from treatment-related complications including the 2 cases of GVHD and 1
unrelated to AML.

(0N}

Univariate and=multivariate analysis identified age as a significant predictor of inferior OS
(HR 1.03, 95% Cl: 1.00-1.06, p=0.032), with further analysis of different age thresholds
revealing: age=greater than 50 to be a significant predictor of OS (HR 2.95, 95% CI: 1.07-
8.14, p=0.086) (Table 2a and Fig 3a). WCC at diagnosis was not predictive of OS

outcomes.

Additional cytogenetic abnormalities are listed in Tables 1 and 2a. Statistical analysis was
performed ‘according to three different groups: No additional abnormalities, additional
abnormalitiesm(x8) or complexx3 abnormalities). There were no differences in OS
demonstrated,for any cytogenetic subgroup. With regards to molecular mutational analysis,
KIT mutation™(n=34, Positive=14, Negative=20, p=0.158) or FLT3 mutation (n=27,
Positive=2,:.Negative=25, p=0.152) were not predictive of inferior OS.

RES

On univariate analysis, the WCC at diagnosis was a significant predictor of RFS (Table 2b)
but not OS. The'median WCC for the entire cohort was 14x10%L (range 2-215) with inv(16)
patients ‘having a'higher median WCC of 33x10%L (inter-quartile range (IQR): 11x10%L to
67.5x10%L) in comparison to the t(8;21) cohort with 10.5x10%L (IQR: 5x10%L to 19x10%L)
(p=0.003). ~A-WGC 0£40x10 L at diagnosis portended a worse RFS (HR 3.77, 95% ClI:
1.64-8.69, p=0.002, Fig 3b).

For molecular mutational analysis, both the KIT and FLT3 mutations were not predictive of
RFS outcomes. However, the data for these variables were incomplete, with significantly
fewer results available from patients who relapsed. Hence, KIT and FLT3 mutations could
not be included.in,the multivariate analysis.

Upon multivariate analysis, the CBF AML subtype was the only significant predictor of
relapse (HR"4.31, 95%CI:1.78-10.42). WCC was not independently associated with RFS
after adjustment,for the CBF AML subtype (p=0.108), but the HR of 2.13 (95%ClI: 0.85-5.33)
and the reduction of the HR for CBF AML subtype upon inclusion of WCC into the
multivariate model (HR 3.34, 95%CI: 1.26-8.85) indicates that the limited sample size may
prevent WCC from reaching independent statistical significance along with the stronger

effect of CBL AML subtype. There was a significant interaction between CBF AML subtype

This article is protected by copyright. All rights reserved



and median WCC for both relapse (HR 6.54, 95%Cl: 1.02-41.82, p=0.047) and OS (HR
16.19, 95%Cl: 2.13-123.37, p=0.007), although this interaction failed to reach statistical
significance upon multivariate analysis, possibly due to the limited sample size.

MRD and impact on clinical outcome

Thirty-sevensof:68 patients had qPCR data available post-induction (MRD1), 24 of 66 post-
consolidation 1 (MRD2), 28 of 54 post-consolidation 2 (MRD3), 23 of 30 post-consolidation 3
(MRD4) sand=12-0f 19 post-consolidation 4 (MRD5). The number of patients who achieved
23 or <3 logireduction and number of relapses/deaths at each MRD timepoint are detailed in
Supplemental Table 1. MRD, as measured by log reduction, was not predictive of OS and
RFS at any timepoint.

MRD monitoring post-completion of treatment

Fusion transcript ratio in the BM showed a faster decline in the inv(16) group in comparison
to 1(8;21) group (Figs 4a and 4b). Mean + SEM values for each time-point:

inv(16): Diagnesis — 64.9 + 15.4, MRD1 — 0.009 + 0.008,MRD2 — 0.0 + 0.0, MRD3 — 0.05 *
0.05, MRD4=0:02 + 0.02,MRD5 - 0.0 £ 0.0

t(8;21): Diagnosis —294.0 + 52.9, MRD1 - 9.2 + 4.7, MRD2 - 0.9 + 0.6, MRD3 - 0.4 + 0.3,
MRD4 - 0.2 0.1, MRD5-0.2 £ 0.2

Of the 43 with durable CR, 28 maintained PB or BM gPCR values of 0-0.1% or <10 copy
numbers throughout follow-up for 2 years post-completion of consolidation treatment. Six
had gPCR walues >0.1% or >50 copy numbers; 5 were 1(8;21) who subsequently achieved
PCR negativity at a range of 9-24 months post-completion of consolidation. One inv(16)

patient subsequently relapsed, while 9 patients had no further monitoring conducted.

Median BM, gPCR values increased from 0% (range 0-0.59) to 11% (range 3.4-18.1) at
relapse forlinv(16) at a median duration of 4.3 months (range 1-8) and 0.05% (range 0-0.47)
to 178% (range.34-1139) for 1(8;21) at 6 months (range 5-35), respectively.

Discussion

In this study,, we demonstrate: (1) the beneficial effect of multiple cycles (=3) of intermediate/
high-dose cytarabine during consolidation on OS and RFS, (2) the importance of age and
inv(16) CBF AML subtype in predicting inferior OS and RFS respectively, (3) stable low-level
MRD did not predict relapse and (4) OS was similar in the inv(16) cohort in comparison to
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the 1(8;21) cohort despite a higher relapse rate in the former group, confirming salvageability
of relapsed disease with stem cell transplantation.

Cytarabine is the most important agent in the treatment of the disease but the dose used
during induction has less impact on clinical outcome provided sufficient doses are delivered
in subsequent consolidation cycles. Administration of fludarabine together with cytarabine
increases intracellular concentrations of the latter drug; promising results with this regimen
suggests that high'doses of cytarabine and a concomitant anthracycline may not be required
(19).

The benefitéof 3"or more cycles of IDAC/HIDAC consolidation on OS and RFS, especially in
patients withuinw(16) AML, has been a consistent finding in previously mentioned studies and
highlights a different treatment strategy to non-CBF AML subtypes. However, the dose of
cytarabine (standard in comparison to intermediate/ high dose) at induction did not impact on
OS and RFS in our study. The MRC trial compared high-dose versus intermediate-dose (3
vs 1.59/m2) and reduced number of consolidation cycles (2 vs 3) and showed equivalence
between the 3 and 1.5g/m? doses (20) although this study used a double-induction strategy
which was not utilised in our cohort of patients, thereby limiting its applicability to our cohort.

Consistent withyether previous studies (12, 21) a recent SWOG study also demonstrated no
difference in outcomes for patients treated with standard doses or intermediate doses of
cytarabine during induction. The inferior RFS and OS in the CBF AML subgroup of patients
who received intermediate dose cytarabine in induction was likely due to the reduced
intensity of cytarabine in the subsequent consolidation cycles (22). In a paediatric CBF AML
cohort, the benefit of a second reinduction with high dose cytarabine and mitoxantrone only
applied to the t(8;21) cohort resulting in higher OS and lower relapse rates (23)

Although we were unable to find a significant benefit of anthracycline dose in our cohort, the
importance of anthracycline dose intensification during induction has been demonstrated in
favourable and intermediate-risk AML in survival outcomes (24). However, in this study, the
CBF AML cohort received a different consolidation regimen in comparison to our cohort, with
two cycles of high-dose cytarabine treatment, followed by autologous stem cell transplant

with or without gemtuzumab.

Age was a predictor of overall survival. This is consistent with previous studies in AML
regardless of cytogenetic type(4). Increasing age is associated with inferior outcomes for
complete remission, overall survival, remission duration and relapse-free survival(25). This

is thought to be related to the aggressive biology of elderly AML, intolerance to high-intensity
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chemotherapy and underlying comorbidities. In our cohort, there was no correlation with age
and number of consolidation cycles received.

For RFS, inv(16) CBF AML subtype was the most significant predictor of inferior outcome.
This subtype had a higher median white cell count at diagnosis in comparison to the 1(8;21)
subgroup, ‘which™ could reflect a more aggressive, proliferative biology of disease(5).
Although we could not demonstrate the independent effect of WCC on relapse and OS
outcomes, "other groups have shown the importance of WCC in the t(8;21) CBF AML
subtype in determining RFS, CR duration and OS (5) but not in inv(16) subtype (26) . KIT
and FLT3 'mutations are detected in approximately 17% and 7% of CBF AML patients
respectively(6). The presence of these RTK mutations portended a worse outcome on
relapse-free_and overall survival. KITD816V mutations have also been associated with
increased white cell counts and relapse rates in 1(8;21) AML(27) while in inv(16) AML, KIT
exon 8 mutationgand high white cell count were shown to impact on RFS and FLT3-TKD
mutation on_overall survival(3). There was no significant effect of presence of RTK
mutations en=relapse and OS in our study likely due to low numbers as testing was not

offered in ourstudy cohort until 2006.

The ability to monitor molecular MRD with quantitative PCR allows accurate assessment of
remission status and prediction of impending morphologic relapse in CBF AML(7-9). In our
experience, persistent low level molecular positivity was more prevalent in the t(8;21) cohort,
with someseases achieving negativity up to 2 years post-completion of consolidation therapy.
The low-level molecular positivity did not translate to increased relapse risk unless there was
a persistentirise in qPCR values. We were unable to demonstrate statistical significance of
a 23 log reduction in transcript level at various time points after induction and consolidation
treatments on OS and RFS, likely due to the low patient numbers in the <3 log reduction
group. MRD-directed treatment intensification has been reported in a Chinese study of
t(8;21) patients who were classified as high-risk if they had not achieved a major molecular
response (MMR) (defined as <0.4%) after their second cycle of consolidation or molecular
relapse with_loss of MMR within 6 months of achieving MMR(28). High-risk patients
proceeding to allogeneic stem cell transplantation had lower relapse rates (22% vs 79%) and
improved disease:free survival (62% vs 20%) in comparison to those who received standard
chemotherapy. There was no breakdown of the subset of patients in the high-risk group,
and as such the benefits on overall survival in patients who had not achieved MMR following
second cycle of consolidation, who then proceeded to an allograft in CR1 versus those in

molecular relapse with rising gPCR values, is unknown.
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Relapse occurred in 24 out of 68 patients (35%) with a preponderance in the inv(16) cohort.
Approximately two-thirds of our relapsed patients proceeded to salvage treatment with a
stem cell transplant (most with an allogeneic donor source) with an OS rate of 54%. There
were 2 patients who proceeded to an autograft with ongoing long-term remission supporting
the benefityof anyautograft in patients who do not have an allogeneic donor option(10).
These findingswsupport our current practice of recommending an allogeneic stem cell
transplant at time of molecular relapse or achievement of a second remission following frank

relapse, but.not.n first remission(29).

Regular monitoring of PB and BM gPCR values post-completion of treatment is necessary
for prediction of subsequent morphologic relapse with early institution of stem cell
transplantation _during the molecular relapse phase to avoid toxicity associated with
additional re-induction chemotherapy treatments. Although limited by data availability in this
study, newersmarkers of prognosis including RTK mutations and molecular MRD have been
shown to be.relevant in larger data sets and further studies aiming to incorporate them with
known traditional-risk factors such as age and white cell count to derive a clinically useful

predictive pregnestic scoring model are warranted.
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Table 1. Patient demographics, n (%) unless otherwise indicated

Overall (n) t(8;21) inv(16) p-value
Number of,Ratients 70 40 (57) 30 (43)
Age 250 at'diagnosis 27(38) 13 (33) 14 (47) 0.228
Median Age (Range: 17 -73) 43 40 46.5
Male 39 (56) 23 (58) 16 (53) 0.728
WCC240"at diagnosis 15 (21) 3(8) 12 (40) 0.001
Cytogenetics 0.029
No additional abnormalities 37 (53) 19 (47.5) 18 (60)
Additional abnermality (<3) 22 (31) 15(37.5) 7(23)
=3 additional abnormalities (complex) 11 (16) 6 (15) 5(17)
Trisomy 22 2 (3) 0 2 (8)
Del Y 7 (10) 7 (22) 0
KIT mutation status 0.133
Detected 14 (20) 7 (32) 7 (58)
Not Detected 20 (29) 15 (68) 5 (42)
FLT3 mutation status 1.000
Detected 2 (3) 1(7) 1(8)
Not detected 25 (36) 14 (93) 11 (92)
Induction Regimen 0.953
7+3 31 (44) 22 (55) 9 (30)
HIDAC 11 (16) 4(10) 7 (23)
Big ICE 9 (13) 4(10) 5(17)
FLAG 9 (13) 5 (13) 4 (13)
IDAC+3 7 (10) 3(8) 4 (13)
MIDAC 3 (4) 2(5) 1(3)
Consolidation'1 >0.99
HIDAC 38(54) 24 (60) 14 (47)
ICE 2 (3) 1 (2.5) 1(3)
IDAC 14 (20) 7 (17.5) 7 (23)
5+2+5 5 (7) 2 (5) 3 (10)
5+2 3 (4) 1(2.5) 2(7)
FLAG 2 (3) 1(2.5) 1(3)
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MIDAC 1(1) 1(2.5) 0

None 5(7) 3 (7.5) 2(7)
Consolidation 2 >0.99
HIDAC 31(44) 20 (50) 11 (37)

5+2 5 (7) 3(7.5) 2 (7)

IDAC 12 (17) 5 (12.5) 7 (23)

5+2+5 3 (4) 1 (2.5) 2 (7)

MIDAC 1(1) 1(2.5) 0

None 18 (26) 10 (25) 8 (26)
Consolidation,3 0.97
HIDAC 19 (27) 14 (35) 5(17)

IDAC 10 (14) 5 (12.5) 5(17)

FLAG 1(1) 1(2.5) 0

None 40 (57) 20 (50) 20 (67)
Consolidation4 >0.99
HIDAC 12 (17) 10 (25) 2 (7)

IDAC 1(1) 0 1(3)

FLAG 4 (6) 1 (2.5) 3(10)

None 53 (75) 29 (72.5) 24 (80)
Consolidation 5 >0.99
HIDAC 1(1) 1 (2.5) 0

FLAG 4 (6) 1 (2.5) 3(10)

None 65 (93) 38 (95) 27 (90)
Consolidation 6 >0.99
FLAG 1(1) 0 1(3)

None 69 (99) 40 (100) 29 (97)

Deaths 16 7 (18) 9 (30) 0.218
Relapses 24 7 (18) 17 (57) <0.001

7+3 - Cytarabine 100mg/m? D1-7, ldarubicin 12mg/m* D1-3 or Daunorubicin 90mg/m?* D1-3;
HIDAC - Cytarabine 3000mg/m? BD D1,3,5,7, Idarubicin 12mg/m? D1-3; ICE — Idarubicin 9
mg/m? D1-3, Cytarabine 3 g/m? BD D1,3,5,7 and Etoposide 75 mg/m? IV D1-7; FLAG -
Filgrastim Smicrograms daily from DO until ANC recovery, Fludarabine 30mg/m? D1-5,

Cytarabine 2000mg/m? D1-5; IDAC — Cytarabine 1500-2000mg/m? BD on D1,3,5
MIDAC -

Cytarabine 2000mg/m? D1-4, both with or without Idarubicin 12mg/m? D1-3;
Mitozantfone 10mg/m? D1-3, Cytarabine 500mg/m2 BD D1-4; 5+2+5 - Cytarabine 100mg/m?
D1-5, Idarubicin 12mg/m? D1-2 + Etoposide 75mg/m? D1-5; 5+2 - Cytarabine 100mg/m? D1-

5, Idarubicin 12mg/m2 D1-2.
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Table 2a - Univariate Analysis of OS (n=68)

Variable Count HR 95% CI p-value
Gender
Male 39 (55.7 1 - -
Female 31 (44.3 1.10 0.41-2.94 0.851
Age (continuous) 1.03 1.00 - 1.06 0.032
Age
<50 43 (61.4 1 - -
50+ 27 (38.6 2.95 1.07 - 8.14 0.036
wWCC
<40 53 (77.9 1 - -
40+ 15 (22.1 1.56 0.54 - 4.49 0.411
KIT
Not Detected 20 (58.8 1 - -
Detected 14 (41.2 5.16 0.53 - 50.39 0.158
FLT3
Not Detected 25 (92.6) 1 - -
Detected 2 (7.4) 5.27 0.54 - 51.21 0.152
Cytogengetics
Inv16 or 1(8;21) 37 (52.9) 1 - -
Any additional. abnormality (<3) 22 (31.4) 0.29 0.06 - 1.33 0.110
Complex cytogenetics 11 (15.7) 1.39 0.43 -4.50 0.578
Cytogenetigs”
Inv16 or t(8;21) 37 (80.4) 1 - -
Trisomy 22 or -Y 9 (19.6) - -
CBF AML Subtype
t(8;21) cohort only 40 (57.1 1 - -
Inv16 cohortonly 30 (42.9 1.71 0.64 - 4.59 0.287

A No deathsin thesTrisomy 22 or -Y cohort
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Table 2b - Univariate analysis of RFS (n=68)

Variable Count HR 95% CI p-value

Gender

Male 39 (55.7) 1 - -

Female 31(44.3) | 1.16 0.52 - 2.59 0.715
Age (continuous) 1.02 1.02-1.05 0.127
Age

<50 43 (61.4) 1 - -

50+ 27 (38.6) | 2.12 0.95-4.73 0.067
WCC

<40 53 (77.9 1 - -

40+ 15 (22.1) | 3.77 1.64 - 8.69 0.002
KIT

Not Detected 20 (58.8 1 - -

Detected 14 (41.2) | 2.16 0.48 - 9.69 0.314
FLT3

Not Detected 25 (92.6) 1 - -

Detected 2 (7.4) 1.64 | 0.20-13.61 | 0.649
Cytogenetics

Inv16 ort(8;21) 37 (52.9) 1 - -

Any additional abnormality (<3) 22 (31.4) | 0.52 0.19-1.45 0.213

Complex cytogenetics 11 (15.7) | 1.06 0.35-3.18 0.923
Cytogenetics

Inv16 or 1(8;21) 37 (80.4) 1 - -

Trisomy.22 or -Y 9(19.6) | 0.21 0.03-1.62 0.136
CBF AML Subtype

t(8;21) cohort only 40 (57.1) 1 - -

Inv16 cohort only 30 (42.9) | 431 [1.78-10.42 0.001
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Figure 2
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Figure 4
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