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OVERVIEW

Main focus on patients fit for intensive treatment

Biological and Clinical Heterogeneity of Acute Myeloid Leukaemia (AML)

Importance of heterogeneity to risk stratification and treatment approach

Established treatments for AML and the evidence base for these

Recent additions to established treatments ï4 new drugs regulatory approved in the 

past 12 months

Emerging therapies for AML coming to the clinic soon?



DISEASE HETEROGENEITY ð

IMPORTANCE OF CYTOGENETICS

Republished with permission of American Society of Hematologyfrom Refinement of cytogenetic classification in acute myeloid leukemia: determination of prognostic 

significance of rare recurring chromosomal abnormalities among 5876 younger adult patients treated in the United Kingdom MedicalResearch Council trials, GrimwadeD, 

et al., Blood 2010;116(3):354-365; permission conveyed through Copyright Clearance Center, Inc.



Risk Group Proportion of patients Refined MRC

Favourable 23% t(15;17) ïAPL

t(8;21)

Inv(16) or t(16;16)

Intermediate 67% Normal karyotype or other non-

complex

Adverse 10% Inv(3) or t(3;3)

Add(5q), del(5q) or -5

Add(7q), del(7q) or -7

t(11q23) excluding  t(9;11) and 

t(11;19)

t(9;22)

-17 or abn(17p)

Complex (Ó4 unrelated abn)

DISEASE HETEROGENEITY ð

IMPORTANCE OF CYTOGENETICS

Grimwade D, et al., Blood 2010;116(3):354-365.



DISEASE HETEROGENEITY ð

IMPORTANCE OF MOLECULAR DATA

From N EnglJ Med, The Cancer Genome Atlas Research Network. Genomic and epigenomic landscapes of adult de novo acute myeloid leukemia. 368:2059-74, 

Copyright © 2013 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society. 



DISEASE HETEROGENEITY ð

IMPORTANCE OF MOLECULAR DATA

From N EnglJ Med 2015; DöhnerH, et al., Acute Myeloid Leukemia, ;373:1136-1152. Copyright ©2015 Massachusetts Medical Society. Reprinted with permission from 

Massachusetts Medical Society.



DISEASE HETEROGENEITY ð

IMPORTANCE OF MOLECULAR DATA

From N EnglJ Med, PapaemmanuilE, et al., Genomic Classification and Prognosis in Acute Myeloid Leukemia, 2016;374:2209-2221. Copyright © 2016 Massachusetts 

Medical Society. Reprinted with permission from Massachusetts Medical Society.



DISEASE HETEROGENEITY ð

COMBINING DATA

From N EnglJ Med, PapaemmanuilE, et al., Genomic Classification and Prognosis in Acute Myeloid Leukemia, 374:2209ï21. Copyright © 2016 Massachusetts Medical 

Society. Reprinted with permission from Massachusetts Medical Society.



Risk category Genetic abnormality

Favourable t(8:21)(q22;q22); RUNX1-RUNX1T1

inv(16)(p13.1q22)or t(16;16)(p13.1;q22); CBFB-MYH11

Mutated NPM1 without FLT3-ITD or with FLT3-ITDlow

Biallelicmutated CEBPA 

Intermediate Mutated NPM1 and FLT3-ITDhigh

Wild-type NPM1 and without FLT3-ITD or with FLT3-ITDlow (without adverse risk cytogenetics)

t(9:11) (p22;q23); MLLT3-KMT2A

Cytogenetic abnormalities not classified as favourable or adverse 

Adverse t(6;9) (p23;q34); DEK-NUP214

t(v:11) (v;q23); KMT2A rearranged

t(9:22)(q43.1:q11.2); BCR-ABL1

Inv(3)(q21q26.2) or t(3;3)(q21;q26.2); GATA2-MECOM (EVI1)

-5 or del(5q); -7; -17/abn(17p)

Complex karytoype, monosomalkaryotype

Wild-type NPM1 and FLT3-ITDhigh

Mutated RUNX1

Mutated ASXL1

Mutated TP53

DöhnerH, et al., Blood 2017;129(4):424-447.

DISEASE HETEROGENEITY ð

IMPORTANCE OF COMBINED DATA

Combined prognostic score ïELN 2017



É Risk stratification ïconsolidation chemotherapy

É Subgroup analysis in clinical trials

É Rational use of targeted therapies

É groups that should be targeted on biology

É groups in which treatments are particularly effective/ineffective

WHY IS THIS RELEVANT TO 

DISCUSSIONS ABOUT THERAPEUTICS?



WHAT ARE THE CURRENT 
RECOMMENDATIONS FOR 
INDUCTION THERAPY AND THE 
EVIDENCE BASE FOR THIS?



RANDOMISED TRIALS OF 

DAUNORUBICINDOSE IN AML 

INDUCTION THERAPY

Study Group Age Range (y) No. of patients Doses comparedConclusions

ECOG 17-60 657 90 mg/m2 d1-3 

vs.

45 mg/m2 d1-3  

Higher RR

Longer OS

Similar toxicity

HOVON-SAKK-

AMLSG

>60 813 90 mg/m2 d1-3 

vs

45 mg/m2 d1-3  

Higher RR

Similar OS

Similar toxicity

Korean Group 15-60 383 90 mg/m2 d1-3 

vs

45 mg/m2 d1-3  

Higher RR

Improved EFS/ OS

Similar toxicity

AML17 (NCRI) 16-72 1206 90 mg/m2 d1/3/5

vs

60 mg/m2 d1/3/5 

Similar RR

Similar EFS/OS

Higher early death rate (60d mortality).

Fernandez HF, et al., N Engl J Med 2009;361(13):1249-1259; Luskin MR, et al., Blood 2014;123(21):373;

Löwenburg B, et al., N Engl J Med 2009;361(13):1235-1248; Lee JH, et al.,  Blood 2011;118(14):3832-3841;

Burnett AK, et al., Blood 2015;125(25):3878-3885.



Lee JH, et al., J Clin Oncol 2017;35(24):2754-2763. Reprinted with permission. © 2017 American Society of Clinical Oncology. All rights reserved. 

RANDOMISED TRIALS OF 

DAUNORUBICINDOSE IN AML 

INDUCTION THERAPY



RANDOMISED TRIALS OF 

DAUNORUBICINDOSE IN AML 

INDUCTION THERAPY

Lee JH, et al., J ClinOncol2017;35(24):2754-2763. Reprinted with permission. © 2017 American Society of Clinical Oncology. All rights reserved. 



RANDOMISED TRIALS OF 

CYTARABINEDOSE IN AML 

INDUCTION THERAPY

Weick JK, et al., Blood 1996;88(8):2841-2851, Bishop JF, et al., Blood 1996;87(5):1710-1717

Löwenberg B, et al., N Engl J Med 2011;364(11):1207-1036, Willemze R, et al., J Clin Oncol 2014;32(3)219-228.

Study Group Age Range (y) No. of patients Doses compared Conclusions

ALSG 15-64 723 3000mg/m212h d1/3/5/7

vs

100mg/m2 CIV d1-7

Similar OS

Higher early death (not 

significant)

SWOG 15-60 301 3000mg/m212h d1-6

vs

200mg/m2 CIV d1-7

Similar RR

Similar OS

Higher early death

HOVON-SAKK 18-60 860 1000mg/m212h d1-5

vs

200mg/m2 CIV d1-7

Similar RR

Similar EFS

Similar OS

EORTC-GIMEMA 15-60 1942 3000mg/m212h d1/3/5/7

vs

200mg/m2 CIV d1-10

Higher RR

Longer RFS and OS in 

younger patients (Ò45 y)

Similar early death



TRIALS OF PURINE ANALOGUES IN 

COMBINATION WITH INTENSIVE 

INDUCTION THERAPY IN PREVIOUSLY 

UNTREATED PATIENTS

Holowiecki J, et al., J Clin Oncol 2012;30(20):2441-2448

Russell NH, et al., Haematologica 2015;100(s1):514

Burnett AK, et al., J Clin Oncol 2013;31(27):3360-3368.

NCRI trial Age Range (y) No. of patients Treatment arms Conclusions

PALG 16-60 652 DAC (Cladribine) vs

DAF  (Fludarabine) vs
DA

DAC ïlonger OS
DAF ïsame OS

NCRI AML16 >60 806 DA vs
Dclo(Clofarabine)

Similar OS

NCRI AML15 0-73 3106 DA vs

ADE (Etoposide) vs
FLAG-Ida (Fludarabine)

For FLAG-Ida

Higher rate of death in CR, 

Higher CR after course 1.

Longer RFS
Similar OS



FOR PATIENTS ELIGIBLE FOR 

INTENSIVE INDUCTION THERAPY

Suggested approach for induction therapy

ñ7+3ò ï3 days of IV anthracycline + 7 days of continuous infusion cytarabine

(100-200 mg/m2)

Daunorubicinat least 60 mg/m2

Alternatives include idarubicin12 mg/m2

(noting caveats of recent study Lee et al. J ClinOncol2017;35:2754-2763)

Key additional question

Does the addition of targeted agents help?



RANDOMISED TRIALS OF 

GEMTUZUMABOZOGAMICIN(GO)

In combination with intensive induction chemotherapy

Study Group Age Range (y) No. of patients GO dosing schedule Conclusions

SWOG 18-60 637 6 mg/m2 

d4 cycle 1

Similar RR

Similar RFS

Similar OS

Higher early death

ALFA 50-70 278 3 mg/m2 

d1/4/7 cycle 1

d1 consol1

d1 consol2

Similar RR

Improved RFS

Improved EFS

Improved OS

GOELAMS 18-60 254 6 mg/m2 

d4 cycle 1

d4 consol1

Similar RR

Similar EFS

Similar OS

EORTC-GIMEMA 61-75 472 6 mg/m2 

D1/15 before cycle 1

Similar RR

Similar RFS

Similar EFS

Similar OS

Higher early death

Petersdorf SH, et al., Blood 2013:121(24):4854-4860, Castaigne S, et al., Lancet 2012;379(9825):1508-1516

Delaunay J, et al., Blood 2011;118(21):79, Amadori S, et al., J Clin Oncol 2013;31(35):4424-4430.



UK-NCRI RANDOMISED TRIALS OF 

GEMTUZUMABOZOGAMICIN(GO)

In combination with intensive induction chemotherapy

NCRI trial Age Range (y) No. of patients GO dosing schedule Conclusions

AML15 18-60 1113 3 mg/m2 

d1 cycle 1

d1 cycle 3

Similar RR

Similar RFS

Similar OS

Improved OS in 

favourable risk

AML16 >60 1115 3 mg/m2 

d1 cycle 1

Similar RR

Improved RFS

Improved OS

AML17 0-81 788 3 vs6 mg/m2 

d1 cycle 1

Similar RR

Similar OS

Lower early death 

rate with 3 mg/m2

Burnett AK, et al., J Clin Oncol 2011;29(4):369-377

Burnett AK, et al., J Clin Oncol 2012;30(32):3924-3931

Burnett AK, et al., Blood 2014;124(21):2308.



META-ANALYSIS OF GEMTUZUMAB

OZOGAMICIN

ReprintedfromThe Lancet Oncol2014; 15 (9). Hills RK, et al., 986-996. Copyright 2014, withpermission fromElsevier. Addition of gemtuzumabozogamicinto induction 

chemotherapyin adultpatients withacute myeloidleukaemia: a meta-analysisof individualpatient data fromrandomisedcontrolledtrials



CAN WE FURTHER STRATIFY WHO 

RESPONDS TO GEMTUZUMAB?

Olombel G, et al., Blood 2017;127(17):2157-2160.

# at risk:

Low/int-CD33+, control31 13 8 6 0 0

Low/int-CD33+,GO 39 21 9 6 2 0

High-CD33+, control 65 25 11 7 4 0

High-CD33+, GO 65 37 32 20 9 3
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# at risk:

Low/int-CD33+, control21 12 8 5 0 0

Low/int-CD33+,GO 32 21 8 5 2 0

High-CD33+, control 51 20 11 6 4 0

High-CD33+, GO 52 36 32 18 9 2
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CAN WE FURTHER STRATIFY WHO 

RESPONDS TO GEMTUZUMAB?

Lamba JK, et al., J Clin Oncol 2017;35:2674-2682. Reprinted with permission. © 2017 American Society of Clinical Oncology. All rights reserved.


