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Overview

• The year in review
• Midostaurin
• Vyxeos
• Gemtuzumab ozogamicin
• Enasidenib

• The year in preview
• Ivosidenib
• Gilteritinib
• Venetoclax
• Immunotherapy

• MRD in AML/ALL

OVERVIEW
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ACUTE LEUKEMIA
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ACUTE LEUKEMIA

1970s to 2017:
Additions/Modifications to “7+3”

6-thiogaunine

Aspariginase

6-mercaptopurine

Panobinostat

Etoposide

High-dose 
cytarabine

Vincristine

Cladribine

Bortezomib

Sorafenib
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ACUTE LEUKEMIA

1970s to 2017:
FDA Approvals in AML

• 2000: Gemtuzumab ozogamicin

• Removed from market in 2010

• “Boulevard of Broken Dreams”

Sekeres and Steensma, JCO 2012
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ACUTE LEUKEMIA

FDA Approvals in 2017

• 4/28/17: Midostaurin (Rydapt)

• 8/1/17: Enasidenib (IDHIFA)

• 8/3/17: Liposomal 7+3 (CPX-351/Vyxeos)

• 9/1/17: Gemtuzumab ozogamicin (Mylotarg)

• 8/17/17: Inotuzumab ozogamicin (Besponsa)
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Midostaurin

Fischer et al, JCO 2010

Ineffective as monotherapy
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Midostaurin

Fischer et al, JCO 2010

Relatively non-selective FLT3 inhibitor
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Midostaurin

Stone et al, NEJM 2017
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Midostaurin

Stone et al, NEJM 2017
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
CPX-351/Vyxeos

• 100 nm bilamellar
liposomes

• 5:1 molar ratio of 
cytarabine
to daunorubicin

• 1 unit = 1 mg 
cytarabine plus 0.44 
mg daunorubicin
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
CPX-351/Vyxeos

Final Results of a Phase III Randomized Trial of 
VYXEOS™ (CPX-351) Versus 7+3 in Older Patients 
With Newly Diagnosed High-Risk (Secondary) AML 

Jeffrey E. Lancet, Geoffrey L. Uy, Jorge E. Cortes, Laura F. Newell, Tara L. Lin, 
Ellen K. Ritchie, Robert K. Stuart, Stephen Anthony Strickland, Donna Hogge, 
Scott R. Solomon, Richard M. Stone, Dale L. Bixby, Jonathan E. Kolitz, Gary J. 

Schiller, Matthew Joseph Wieduwilt, Daniel H. Ryan, Antje Hoering, Michael 
Chiarella, Arthur C. Louie, Bruno C. Medeiros
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
CPX-351/Vyxeos
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
CPX-351/Vyxeos
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
CPX-351/Vyxeos

Median OS 9.56 months vs 5.95 months (HR 0.69, p=0.005)
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
CPX-351/Vyxeos

• CR: 37.3% vs 25.6% (p=0.04)

• CR + CRi: 47.7% vs 33.3% (p=0.016)

• Deaths ≤30 days: 5.9% vs 10.6%

• Patients proceeding to HCT: 34% vs 25%

• Median OS after HCT:
NR vs 10 months (HR 0.46, p=0.0046)
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
CPX-351/Vyxeos

• Ongoing issues/challenges:
- Should it be used for patients with t-AML or sAML
who are <60 years old?

- Cost and reimbursement issues may have 
ramifications for choosing inpatient versus 
outpatient-based initiation of therapy 

- Significantly longer time to neutrophil and platelet 
recovery

- How does this compare to venetoclax + HMA?
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Gemtuzumab ozogamicin



6/18/18

10

UCSF 
Hematology/Blood 
and Marrow 
Transplant Program

19

ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Gemtuzumab ozogamicin

Cytarabine 200 mg/m2 x7 days
Daunorubicin 60 mg/m2 x3 days
GO 3 mg/m2 on days 1,4,7 
(max dose 5 mg)

Cytarabine 200 mg/m2 x7 days
Daunorubicin 60 mg/m2 x3 days

2 cycles HiDAC/dauno
GO 3 mg/m2 day 1

2 cycles HiDAC/daunoR
AN
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Lancet 2012; 379: 1508-16

ALFA 0701
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Gemtuzumab ozogamicin

EFS OS

• 278 patients randomized
• EFS 40.8% vs 17.1% at 2 years (p=0.0003)
• OS 53.2% vs 41.9% at 2 years (p=0.0368)

Lancet 2012; 379: 1508-16
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Gemtuzumab ozogamicin

Largest survival benefit in favorable-risk disease

Lancet 2012; 379: 1508-16
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ACUTE LEUKEMIA

AML Induction Therapy in 2018:
Gemtuzumab ozogamicin

• Gemtuzumab should be considered for use as 
part of standard induction chemotherapy for 
patients with favorable-risk AML

– Will require more rapid turnaround times for 
FISH/molecular testing (and/or more patience)

• VOD risk with fractionated dosing remains 
unclear

– Currently using sparingly when treating patients with 
treatment-naïve, intermediate-risk AML who may 
benefit from HCT in CR1

• Also approved in the R/R setting, though its role 
in the salvage setting is less clear
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ACUTE LEUKEMIA

R/R AML Therapy in 2018:
IDH inhibitors

Stein et al, Blood 2017; Amatangelo et al, Blood 2017 
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ACUTE LEUKEMIA

R/R AML Therapy in 2018:
IDH inhibitors

DiNardo et al, ASH 2017
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ACUTE LEUKEMIA

R/R AML Therapy in 2018:
IDH inhibitors

DiNardo et al, NEJM 2018
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ACUTE LEUKEMIA

R/R AML Therapy in 2018:
IDH inhibitors

DiNardo et al, ASH Meeting 2017
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ACUTE LEUKEMIA

R/R AML Therapy in 2018:
IDH inhibitors

DiNardo et al, ASH Meeting 2017

Very well-tolerated
- Leukocytosis (1.7% ≥ Grade 3)

- IDH-Differentiation Syndrome (3.9% ≥ Grade 3)

- QTc prolongation (8% Grade 3)
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ACUTE LEUKEMIA

R/R AML Therapy in 2018:
IDH inhibitors

• Enasidenib (FDA approved) and Ivosidenib
(not yet FDA approved) are very well-tolerated 
oral agents as monotherapy for R/R IDH-
mutated AML with CR rates of ~20% and ORR 
rates of ~40%

• Delayed time to response may make use 
challenging in patients with rapidly 
proliferative disease

• Combination and front-line studies underway



6/18/18

15

UCSF 
Hematology/Blood 
and Marrow 
Transplant Program

29

ACUTE LEUKEMIA

R/R AML Therapy in 2018:
FLT3 inhibitors
• Novel FLT3 inhibitors (eg. quizartinib, crenolanib, 

and gilteritinib) are more potent, able to overcome 
common kinase domain resistance mutations 

• In the Phase I/II CHRYSALIS trial, >40% composite 
CR rate with gilteritinib monotherapy in R/R AML 
with FLT3 mutation treated at doses ≥80mg

Perl et al, Lancet Oncology 2017
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ACUTE LEUKEMIA

R/R AML Therapy in 2018:
FLT3 inhibitors

• Gilteritinib likely to be approved based on results 
of the Phase III ADMIRAL Trial

• BMT-CTN Phase III study of post-HCT gilteritinib
maintenance underway



6/18/18

16

UCSF 
Hematology/Blood 
and Marrow 
Transplant Program

31

ACUTE LEUKEMIA

AML Therapy in 2018:
BEAT AML Study
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ACUTE LEUKEMIA

AML Therapy in 2018:
BEAT AML Study

• Overall intent to yield measurable efficiencies in terms of

• Improving genomic screening of cancer patients for clinical trial entry

• Improved timelines for drug biomarker testing

• Precedent with Lung Map and i-SPY trials

• Multi-arm master protocol

• Each arm independent from one another with consistent eligibility

• Infrastructure facilitates opening new arms faster

• Window design allows for testing of “large effects”

• Could lead to or support other trials for accelerated approval

• Bring safe and effective treatments to patients FASTER
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ACUTE LEUKEMIA

AML Therapy in 2018:
BEAT AML Study
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ACUTE LEUKEMIA

AML Therapy in 2018:
BEAT AML Study
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ACUTE LEUKEMIA

AML Therapy in 2018:
BEAT AML Study

Site	
Number Site	Name PI	Name

101 The	Ohio	State	University Alice	Mims

104 Oregon	&	Health	Science	
University Uma	Borate/Brian	Druker

105 Memorial	Sloan	Kettering Eytan	Stein

106 University	of	Colorado Daniel	Pollyea
110 University	of	Maryland Maria	Baer
111 University	of	Chicago Wendy	Stock

112 University	of	Texas	
Southwestern Robert	Collins

Summer	
2018

University	of	California,	
San	Francisco Gabriel	Mannis
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ACUTE LEUKEMIA

AML Therapy in 2018:
Venetoclax + HMA

DiNardo et al, ASCO 2018

• N=145
• 75% poor risk 

or sAML

• 67% CR/Cri
• Median duration of 

CR/Cri = 11.3 months
• Median OS = 17.5 

months
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ACUTE LEUKEMIA

AML Therapy in 2018:
Venetoclax + HMA

• Venetoclax + HMA will likely become the 
standard of care for AML patients who are unfit 
for intensive chemotherapy 

– Likely to be FDA approved for AML within the next year

• Unclear role of Vyxeos versus Venetoclax + HMA 
in patients with sAML
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ACUTE LEUKEMIA

AML Therapy in 2018:
Immunotherapy

• Flotetuzumab
– CD123 x CD3 Dual Affinity 

Re-Targeting (DART) protein
– CD123 differentially 

overexpressed in >90% of 
AML patients

– Re-directed killing of 
CD123+ cells

Uy et al, 2017 ASH Meeting
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ACUTE LEUKEMIA

AML Therapy in 2018:
Immunotherapy

Uy et al, 2017 ASH Meeting
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ACUTE LEUKEMIA

AML Therapy in 2018:
Immunotherapy

Uy et al, 2017 ASH Meeting
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ACUTE LEUKEMIA

AML Therapy in 2018:
Immunotherapy

Uy et al, 2017 ASH Meeting

UCSF 
Hematology/Blood 
and Marrow 
Transplant Program

42

ACUTE LEUKEMIA

MRD in 2018:
ALL
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ACUTE LEUKEMIA

MRD in 2018:
ALL
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ACUTE LEUKEMIA

MRD in 2018:
ALL

Berry et al, JAMA Oncol 2017

• MRD strongly predicts both EFS and OS in adult ALL
• Intervention based on MRD can improve outcomes
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ACUTE LEUKEMIA

MRD in 2018:
ALL

Gokbuget et al, Blood 2018

• BLAST Trial: Pre-emptive treatment of MRD with 
blinatumomab to prevent ALL relapse

• Patients eligible if MRD >10-3 after at least 3 cycles of 
intensive chemotherapy
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ACUTE LEUKEMIA

MRD in 2018:
ALL

Gokbuget et al, Blood 2018

• 80% achieved MRD negativity
• Median RFS, treated in CR1 = 35.2 months
• Median RFS, treated in CR2 = 12.3 months
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ACUTE LEUKEMIA

MRD in 2018:
ALL

Gokbuget et al, Blood 2018

• Blinatumomab now approved for B-ALL in CR1 or 
CR2 with MRD ≥10-3
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ACUTE LEUKEMIA

MRD in 2018:
AML

Jongen-Lavrencic et al, NEJM 2018; Freeman et al, JCO 2018
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ACUTE LEUKEMIA

MRD in 2018:
AML

• MRD+ by either NGS or MFC confers a high risk of 
relapse; higher if MRD+ by both

• An MRD+ CR/CRi has a prognosis approaching that 
of a PR

Jongen-Lavrencic et al, NEJM 2018; Freeman et al, JCO 2018
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ACUTE LEUKEMIA

MRD in 2018:
AML/ALL

• MRD testing should be standard 
for all adult patients with ALL

• Increasing evidence suggests 
that MRD testing should be done 
for all patients with AML

Jongen-Lavrencic et al, NEJM 2018; Freeman et al, JCO 2018
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Questions?


