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Introduction
$FXWH�P\HORLG�OHXNHPLD��$0/��LV�D�PDOLJQDQW�QHRSODVP�
RI�WKH�P\HORLG�OLQHDJH�FKDUDFWHUL]HG�E\�WKH�XQFRQWUROOHG�
proliferation of immature myeloid blasts in the bone marrow 
DQG�SHULSKHUDO�EORRG��$0/�LV�D�KHWHURJHQRXV�GLVHDVH�
which occurs across the age spectrum, although with an 
LQFUHDVLQJ�LQFLGHQFH�ZLWK�DJH��)RU�GHFDGHV��¿UVW�OLQH��
curative-intent therapy has been based on intensive therapy 
ZLWK�DQWKUDF\FOLQH��W\SLFDOO\�GDXQRUXELFLQ�RU�LGDUXELFLQ��
SOXV�F\WDUDELQH��������IROORZHG�E\�DGGLWLRQDO�FRQVROLGDWLYH�
chemotherapy and/or allogeneic stem cell transplantation. 
:KLOH�LPSURYHPHQWV�RYHU�WKH�GHFDGHV�LQ�RYHUDOO�VXUYLYDO�
have been observed, until recently this has been driven largely 
by advancements in supportive care leading to reduction in 
treatment-related mortality and allowing a greater proportion 
RI�SDWLHQWV��SDUWLFXODUO\�ROGHU�LQGLYLGXDOV��WR�VDIHO\�XQGHUJR�
intensive therapy induction and consolidation. Despite this, 
¿YH�\HDU�RYHUDOO�VXUYLYDO��26��UDWHV�LQ�ROGHU�LQGLYLGXDOV�DUH�DV�
ORZ�DV�����DJHޓ������$OWKRXJK�26�IRU�SDWLHQWV�DJH�������LV�
QRZ�LQ�WKH�UDQJH�RI����������D�ODUJH�SRUWLRQ�RI�SDWLHQWV�VWLOO�
VXFFXPE�WR�WKHLU�GLVHDVH��&\WRJHQHWLF�DQG�PROHFXODU�SUR¿OLQJ�
KDV�OHG�WR�GH¿QHG�ULVN�FDWHJRULHV��Table 1���DQG�FRPSOHWH�ULVN�
VWUDWL¿FDWLRQ�IRU�DOO�SDWLHQWV�HOLJLEOH�IRU�LQWHQVLYH�WKHUDS\�LV�

crucial to aiding in the selection of optimal induction and post-
remission therapy. In recent years, an improved understanding 
RI�$0/�ELRORJ\�DQG�JHQHWLFV�KDV�OHG�WR�WKH�DSSURYDO�RI�D�
QXPEHU�RI�QRYHO�WKHUDSLHV�IRU�SDWLHQWV�GHHPHG�¿W�DQG�XQ¿W�
IRU�LQWHQVLYH�WKHUDS\��ZKLFK�PD\�¿QDOO\�EH�PRYLQJ�WKH�QHHGOH�
EH\RQG������7KLV�DUWLFOH�ZLOO�UHYLHZ�D�FXUUHQW�DSSURDFK�WR�
$0/�LQGXFWLRQ�SDWLHQWV�HOLJLEOH�IRU�LQWHQVLYH�WKHUDS\��ZLWK�D�
IRFXV�RQ�WKH�XWLOL]DWLRQ�RI�DYDLODEOH�QRYHO�DJHQWV�

FLT3 Inhibition
FLT3 is a receptor tyrosine kinase that plays a crucial role in 
WKH�SDWKRJHQHVLV�RI�$0/��$EHUUDWLRQV�LQ�)/7��DUH�SUHVHQW�
LQ�DSSUR[LPDWHO\�����RI�$0/�FDVHV��ZLWK�LQWHUQDO�WDQGHP�
GXSOLFDWLRQ��,7'��JHQHUDOO\�DVVRFLDWHG�ZLWK�D�SRRU�SURJQRVLV�
in the majority of cases, and with tyrosine kinase domain 
�7.'��PXWDWLRQV�KDYLQJ�OHVV�FHUWDLQ�LPSDFW�RQ�RXWFRPH��
FLT3 has therefore become an attractive therapeutic target, 
and )/7��W\URVLQH�NLQDVH�LQKLELWRUV��7.,V��KDYH�HPHUJHG�DV�
DGMXQFWV�WR�$0/�LQGXFWLRQ��DQG�DV�PRQRWKHUDS\�IRU�UHODSVHG�
GLVHDVH��0LGRVWDXULQ�LV�D�PXOWL�NLQDVH�LQKLELWRU�WKDW�WDUJHWV�
)/7���DV�ZHOO�DV�RWKHU�NLQDVHV�LQYROYHG�LQ�$0/�SDWKRJHQHVLV�
�LQFOXGLQJ�6UF�NLQDVH��VSOHHQ�W\URVLQH�NLQDVH��F�NLW���7KH�3KDVH�
��5$7,)<�WULDO�UDQGRPL]HG�SDWLHQWV�DJH����WR����ZLWK�QHZO\�
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GLDJQRVHG�$0/�DQG�)/7��PXWDWLRQV��HLWKHU�,7'�RU�7.'��
to receive standard induction therapy with daunorubicin and 
cytarabine and high- dose cytarabine consolidation, plus either 
SODFHER�RU�PLGRVWDXULQ��7KH�FRPSOHWH�UHPLVVLRQ��&5��UDWH�
ZDV�LPSURYHG�E\�WKH�DGGLWLRQ�RI�PLGRVWDXULQ������YV�������
ZLWK�D�PHGLDQ�26�RI������PRQWKV�LQ�WKH�PLGRVWDXULQ�DUP�
DQG������PRQWKV�LQ�WKH�FRQWURO�DUP��7KLV�VXUYLYDO�EHQH¿W�ZDV�
seen in cohorts with both high- and low-FLT3 allelic burden. 
,Q�WKH�3KDVH���$'0,5$/�FOLQLFDO�WULDO��JLOWHULWLQLE��D�PRUH�
selective FLT3 inhibitor, was demonstrated to have superior 
HI¿FDF\�YV�VDOYDJH�FKHPRWKHUDS\�LQ�SDWLHQWV�ZLWK�UHODSVHG�RU�
UHIUDFWRU\�)/7��PXWDWHG�$0/��&5�RU�&5�ZLWK�LQFRPSOHWH�
KHPDWRORJLF�UHFRYHU\�ZDV�UHSRUWHG�DV�����LQ�WKH�JLOWHULWLQLE�
DUP�DQG�������LQ�WKH�FKHPRWKHUDS\�FRKRUW��ZLWK�PHGLDQ�
HYHQW�IUHH�VXUYLYDO�RI�����PRQWKV�YHUVXV�����PRQWKV��$�FOLQLFDO�
study comparing the addition of gilteritinib versus the addition 
of midostaurin to induction and consolidation is ongoing. 
0LGRVWDXULQ�LV�+HDOWK�&DQDGD�DSSURYHG�LQ�FRPELQDWLRQ�ZLWK�
standard induction and consolidation for newly diagnosed 
)/7��PXWDWHG�$0/��JLOWHULWLQLE�LV�DSSURYHG�DV�PRQRWKHUDS\�
for patients with relapsed or refractory FLT3-mutated disease.

Gemtuzumab ozogamicin
*HPWX]XPDE�R]RJDPLFLQ��*2��LV�DQ�DQWL�&'���
monoclonal antibody conjugated to calicheamicin with 
SUHYLRXV�DSSURYDO�IRU�UHODSVHG�UHIUDFWRU\��55��$0/��)'$�
DSSURYDO�ZDV�ZLWKGUDZQ�LQ������GXH�WR�VDIHW\�FRQFHUQV�
�ODUJHO\�UHODWHG�WR�DQ�LQFUHDVHG�ULVN�RI�VLQXVRLGDO�RFFOXVLYH�
V\QGURPH���+RZHYHU��LW�ZDV�UHDSSURYHG�E\�WKH�)'$�LQ�
������DQG�LV�+HDOWK�&DQDGD�DSSURYHG�LQ�FRPELQDWLRQ�
ZLWK�����IRU�SUHYLRXVO\�XQWUHDWHG�&'���SRVLWLYH�$0/�
�H[FOXGLQJ�DFXWH�SURP\HORF\WLF�OHXNHPLD�>$3/@���7KH�
$/)$������FOLQLFDO�WULDO�UDQGRPL]HG�SDWLHQWV�WR�UHFHLYH�
*2�RQ�'D\V������DQG���RI�LQGXFWLRQ��DV�ZHOO�DV�XS�WR�WZR�
FRQVROLGDWLRQ�F\FOHV��7KH�DGGLWLRQ�RI�*2�GLG�QRW�DSSHDU�WR�
LQFUHDVH�UDWHV�RI�&5������ZLWK�*2�YV�����ZLWKRXW�*2���
EXW�UHVXOWHG�LQ�D�VLJQL¿FDQW�LPSURYHPHQW�LQ���\HDU�HYHQW�
IUHH�VXUYLYDO������YV������$OWKRXJK�WKH�$/)$������WULDO�
GLG�QRW�VKRZ�D�VWDWLVWLFDOO\�VLJQL¿FDQW�26�EHQH¿W�ZLWK�WKH�
DGGLWLRQ�RI�*2��D�VXEVHTXHQW�PHWD�DQDO\VLV�RI�¿YH�WULDOV�
VXJJHVWV�WKDW�WKH�DGGLWLRQ�RI�*2�WR�VWDQGDUG�WKHUDS\�GRHV�
SURYLGH�DQ�26�EHQH¿W�IRU�SDWLHQWV�ZLWK�IDYRXUDEOH�DQG�
LQWHUPHGLDWH�ULVN�&'���SRVLWLYH�$0/��EXW�QRW�IRU�DGYHUVH�
risk patients. In particular, for patients with core binding 
IDFWRU��&%)��$0/��WKH�DGGLWLRQ�RI�*2�UHVXOWV�LQ�LPSURYHG�
PLQLPDO�UHVLGXDO�GLVHDVH��05'��FOHDUDQFH��DQG�PD\�UHGXFH�
the need for subsequent allogeneic stem cell transplant in 
this population.

IDH1 and IDH2 Inhibitors
,VRFLWUDWH�GHK\GURJHQDVH��,'+��PXWDWLRQV�RFFXU�LQ�
DSSUR[LPDWHO\�����RI�$0/�FDVHV�DQG�DUH�DVVRFLDWHG�ZLWK�
DQ�DGYHUVH�SURJQRVLV��,QKLELWRUV�RI�,'+���LYRVLGHQLE��DQG�
,'+���HQDVLGHQLE��KDYH�EHHQ�GHYHORSHG��%RWK�DJHQWV�KDYH�
PRQRWKHUDS\�DFWLYLW\�LQ�55�,'+�PXWDWHG�$0/�������and the 

DGGLWLRQ�RI�LYRVLGHQLE�WR�D]DFLWLGLQH�UHVXOWHG�LQ�LPSURYHG�
UHVSRQVH�UDWHV�DQG�()6�LQ�QHZO\�GLDJQRVHG�,'+��PXWDWHG�
$0/�QRW�HOLJLEOH�IRU�LQWHQVLYH�WKHUDS\��7KH�RQJRLQJ�+2921�
study is evaluating the addition of ivosidenib and enasidenib 
to induction/consolidation and as maintenance in patients 
ZLWK�,'+��,'+��PXWDWHG�$0/�HOLJLEOH�IRU�LQWHQVLYH�WKHUDS\��
%RWK�DJHQWV�DUH�+HDOWK�&DQDGD�DSSURYHG�IRU�55�,'+��DQG�
,'+��PXWDWHG�$0/��UHVSHFWLYHO\��DOWKRXJK�ODFN�RI�SURYLQFLDO�
funding may provide barriers to their access.

Venetoclax
%�FHOO�O\PSKRPD����%&/����LV�DQ�DQWL�DSRSWRWLF�SURWHLQ�
which plays an important role in a number of hematologic 
PDOLJQDQFLHV��LQFOXGLQJ�$0/��9HQHWRFOD[��D�%&/���LQKLELWRU��
KDV�EHHQ�VKRZQ�WR�LPSURYH�26�ZKHQ�DGGHG�WR�D]DFLWLGLQH�
�PHGLDQ�26������PRQWKV�YV�����PRQWKV��DQG�ORZ��GRVH�
F\WDUDELQH��LQ�ORQJHU�WHUP�IROORZ�XS��LW�KDV�VKRZQ�PHGLDQ�26�
RI�����PRQWKV�YV�����PRQWKV��LQ�SDWLHQWV�ZLWK�QHZO\�GLDJQRVHG�
$0/�LQHOLJLEOH�IRU�LQWHQVLYH�WKHUDS\��9,$/(�$�DQG�
9,$/(�&�WULDOV��UHVSHFWLYHO\���%RWK�FRPELQDWLRQV�DUH�+HDOWK�
&DQDGD�DSSURYHG��9HQHWRFOD[��LQ�DGGLWLRQ�WR�����LQGXFWLRQ��
UHVXOWHG�LQ�KLJK�&5�UDWHV�������ZLWK�����RI�SDWLHQWV�
DFKLHYLQJ�&5�EHLQJ�05'�QHJDWLYH��LQ�D�3KDVH�,,�VWXG\��DQG�
DQ�RQJRLQJ�3KDVH���VWXG\�LV�HYDOXDWLQJ�WKLV�FRPELQDWLRQ�LQ�
$0/�DQG�DGYDQFHG�P\HORG\VSODVWLF�V\QGURPHV��0'6���

Liposomal encapsulated daunorubicin and cytarabine
:KLOH�³WKHUDS\�UHODWHG´�$0/V�DUH�QRZ�GH¿QHG�PRUH�
E\�WKHLU�SUHGLVSRVLWLRQ�IRU�KLJK�ULVN�JHQHWLF�SUR¿OHV�WKDQ�
by history of previous treatment exposure alone, the fact 
remains that the majority harbour adverse risk genetic 
abnormalities, and these leukemias are typically associated 
ZLWK�D�SRRU�RXWFRPH��/LNHZLVH��$0/�DULVLQJ�IURP�
antecedent myelodysplasia or myeloproliferative neoplasms 
�031V��LV�DOVR�W\SLFDOO\�DVVRFLDWHG�ZLWK�DGYHUVH�RXWFRPHV��
The combination of liposomal encapsulated cytarabine and 
GDXQRUXELFLQ��&3;������ZDV�HYDOXDWHG�LQ�ROGHU�SDWLHQWV�
�DJH�������\HDUV��ZLWK�QHZO\�GLDJQRVHG�KLJK�ULVN�VHFRQGDU\�
$0/��GH¿QHG�LQ�WKLV�WULDO�DV�WKHUDS\�UHODWHG�$0/��
$0/�ZLWK�DQWHFHGHQW�0'6�RU�FKURQLF�P\HORPRQRF\WLF�
OHXNHPLD��&00/���RU�$0/�ZLWK�0'6�UHODWHG�F\WRJHQHWLF�
DEQRUPDOLWLHV���3DWLHQWV�ZHUH�UDQGRPO\�DVVLJQHG�WR�UHFHLYH�
VWDQGDUG�����LQGXFWLRQ�DQG�F\WDUDELQH�FRQVROLGDWLRQ��RU�
up to two induction cycles and two consolidation cycles of 
the liposomal combination. Higher overall response rates 
�255V��ZHUH�REVHUYHG�ZLWK�&3;�����YV�VWDQGDUG�WKHUDS\�
�255�������YV���������DQG�WKHUH�ZDV�DQ�26�EHQH¿W�LQ�
WKH�VWXG\�DUP��PHGLDQ�26������YV������PRQWKV���2I�QRWH��
patients who had received prior hypomethylating therapy did 
QRW�DSSHDU�WR�EHQH¿W�LQ�VXEJURXS�DQDO\VLV��DQG�SDWLHQWV�ZLWK�
DQWHFHGHQW�031V�LQFOXGLQJ�SULPDU\�P\HOR¿EURVLV��HVVHQWLDO�
WKURPERF\WRVLV��SRO\F\WKHPLD�YHUD��DQG�0'6�031�RYHUODS�
ZHUH�H[FOXGHG�IURP�WKH�WULDO��5HWURVSHFWLYH�GDWD�SUHVHQWV�
FRQÀLFWLQJ�HYLGHQFH�RI�EHQH¿W�IRU�\RXQJHU�SDWLHQWV�WUHDWHG�
ZLWK�&3;������DQG�IXUWKHU�FOLQLFDO�VWXGLHV�DUH�UHTXLUHG�WR�
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GH¿QH�LWV�RSWLPDO�UROH�LQ�WKLV�SDWLHQW�SRSXODWLRQ���&3;�����
is Health Canada approved for the treatment of adults with 
QHZO\�GLDJQRVHG�WKHUDS\�UHODWHG�$0/�RU�$0/�ZLWK�0'6�
related changes.

Oral azaciditine
3DWLHQWV�ZLWK�$0/�VXFFHVVIXOO\�FRPSOHWLQJ�LQWHQVLYH�
induction therapy require additional post-remission 
consolidation, either with additional chemotherapy 
�IDYRXUDEOH�ULVN�GLVHDVH��RU�DOORJHQHLF�VWHP�FHOO�
WUDQVSODQWDWLRQ��PRVW�QRQ�IDYRXUDEOH�ULVN�GLVHDVH���5HYLHZ�
of patient selection for and outcomes of allogeneic stem 
cell transplantation is beyond the scope of this article; 
however, patients with non-favourable risk disease who 
are unable to proceed with allogeneic stem cell transplant 
W\SLFDOO\�KDYH�SRRU�RXWFRPHV��7KH�48$=$5�$0/�����
UDQGRPL]HG��SODFHER�FRQWUROOHG�FOLQLFDO�WULDO�UHSRUWHG�
WKDW�LQ�$0/�SDWLHQWV�LQ�UHPLVVLRQ�IROORZLQJ�LQWHQVLYH�
chemotherapy but unable to proceed to hematopoietic 
VWHP�FHOO�WUDQVSODQW��RUDO�D]DFLWLGLQH�PDLQWHQDQFH�WKHUDS\�
�DGPLQLVWHUHG�'D\���������GD\�F\FOHV��LPSURYHG�PHGLDQ�
26�������PRQWKV�YV������PRQWKV���DV�ZHOO�DV�UHODSVH�IUHH�
survival. These results were evident in patients who did 
not receive any additional consolidative therapy post-
LQGXFWLRQ��2UDO�D]DFLGLWLQH�LV�+HDOWK�&DQDGD�DSSURYHG�
IRU�PDLQWHQDQFH�WKHUDS\�LQ�DGXOW�SDWLHQWV�ZLWK�$0/�ZKR�
DFKLHYHG�&5�RU�FRPSOHWH�UHPLVVLRQ�ZLWK�LQFRPSOHWH�FRXQW�
UHFRYHU\��&5L��IROORZLQJ�LQGXFWLRQ�WKHUDS\�ZKR�DUH�QRW�
eligible for hematopoietic stem cell transplant.

Conclusion
$IWHU�DQ�H[WHQGHG�SHULRG�RI�OLPLWHG�SURJUHVV�LQ�$0/�
induction therapy, recent advances have led to the approval 

RI�D�QXPEHU�RI�QRYHO�DJHQWV�IRU�WKH�WUHDWPHQW�RI�$0/�LQ�
ERWK�¿W�DQG�OHVV�¿W�SDWLHQWV��OHDGLQJ�WR�LPSURYHG�RXWFRPHV�
IRU�PDQ\�RI�WKHVH�SDWLHQWV��7KH�RSWLPDO�XWLOL]DWLRQ�RI�PDQ\�
RI�WKHVH�DJHQWV�UHPDLQV�WR�EH�GH¿QHG��EXW�SURPSW�DQG�
FRPSOHWH�PROHFXODU�FKDUDFWHUL]DWLRQ�RI�SDWLHQWV�ZLWK�QHZO\�
GLDJQRVHG�$0/�LV�PRUH�FUXFLDO�WKDQ�HYHU�WR�HQVXUH�DFFHVV�
WR�WKH�PRVW�HIIHFWLYH�WKHUDSLHV��:KLOH�QRYHO�DJHQWV�KDYH�
LPSURYHG�55V�DQG�VXUYLYDO��PDQ\�SDWLHQWV�DUH�VWLOO�QRW�FXUHG�
of their disease. Numerous novel therapies, including small-
PROHFXOH�LQKLELWRUV��60,V���LPPXQRWKHUDSLHV�DQG�FHOOXODU�
therapies, are currently under investigation and offer hope for 
further improvements in long-term outcomes in the future.
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Risk Category Genetic Abnormalities
Favourable W�������T���T������581;���581;�7� 

LQY�����S����T����RU�W��������S�����T����&%)%��0<+�� 
0XWDWHG�130� without )/7��ITD 
E=,3�LQ�IUDPH�PXWDWHG�&(%3$

Intermediate 0XWDWHG�130� with )/7��ITD
:LOG�W\SH�130��with )/7��ITD
W�������S�����T������MLLT3��.07�$
&\WRJHQHWLF�DQG�RU�PROHFXODU�DEQRUPDOLWLHV�QRW�FODVVL¿HG�DV�IDYRXUDEOH�RU�DGYHUVH

Adverse W������S���T������'(.��183��� 
W�Y���T������.07�$�rearranged 
W�������T�����T������%&5��$%/� 
W�������S���S����.$7�$��&5(%%3 
LQY����T����T������RU�W������T�����T������*$7$�,�0(&20�(9,�� 
W��T�����Y��0(&20�(9,���rearranged 
í��RU�GHO��T���í���í���DEQ���S� 
Complex karyotype, monosomal karyotype 
0XWDWHG�$6;/�,�%&25,�(=+�,�581;�,�6)�%�, 656)�,�67$*�,�8�$)�, or�=565� 
0XWDWHG�73��

Table 1. (XURSHDQ�/HXNHPLD�1HW������$0/�5LVN�6WUDWL¿FDWLRQ�6FKHPD�� 
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