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How I Manage Acute Myeloid 
Leukemia in 2020

Rebecca Olin MD MSCE
Associate Professor, University of California San Francisco

Fall 2020

1

Background: The AML field has exploded

• 1970s: 7+3 was developed
• 2000-2010: gemtuzumab ozogamycin (Mylotarg) approved and then 

withdrawn
• April 28 2017: midostaurin (FLT3 inhibitor)
• August 1 2017: enasidenib (IDH2 inhibitor)
• August 3 2017: CPX-351 (Vyxeos; liposomal dauno/cytarabine)
• September 1 2017: gemtuzumab ozogamycin (Mylotarg)
• July 20 2018: ivosedinib (IDH1 inhibitor)
• November 21 2018: glasdegib +LoDAC (hedgehog pathway inhibitor)
• November 21 2018: venetoclax +HMA or +LoDAC (BCL2 inhibitor)
• November 28 2018: gilteritinib (FLT3 inhibitor)
• September 1 2020: oral azacitidine

2
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Overview

• New medications and combinations
– two brief cases

• Past vs present treatment algorithms
• On the horizon

3

Bcl-2 Inhibition: Venetoclax

4
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5

DiNardo Blood 2019

HMA + Venetoclax

6
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HMA + Venetoclax

DiNardo Blood 2019

7

Practical Tips for HMA + Venetoclax

1. Dose ramp up may not be necessary

2. Antifungal prophylaxis may be needed, and 
dose of venetoclax must be adjusted 
accordingly

3. Bone marrow biopsy should occur after 1-2 
cycles

4. Schedule of venetoclax should be adjusted in 
cytopenic patients who are otherwise 
responding

8
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VIALE-A trial: Aza-Ven vs Aza-Placebo

DiNardo EHA abstract 2020

CR/CRi Overall Survival

9

VIALE-A trial: CR/CRi by subgroups

DiNardo EHA abstract 2020

10
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VIALE-C trial: LoDAC-Ven vs LoDAC-
Placebo

• Study did not demonstrate statistically significant improvement in the primary 
endpoint of OS (HR 0.75, 95% CI 0.52-1.07, p=0.11)

• OS was 7.2 months in venetoclax arm and 4.1 months in comparator arm

Wei JCO 2019; AbbVie press release

Venetoclax 600 mg
LoDAC 20 mg/m2 daily D1-10

11

Venetoclax: Durable Remissions

Dinardo Blood 2020

12
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Venetoclax Plus Cytotoxic Chemotherapy

13

What’s old is new again:
CPX-351 (Vyxeos) and Gemtuzumab Ozogamycin (GO; 

Mylotarg)

14
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CPX-351 Uses a Nano-Scale Delivery 
Complex

• 100 nm bilamellar liposomes
• 5:1 molar ratio of cytarabine

to daunorubicin
• 1 unit = 1.0 mg cytarabine

plus 0.44 mg daunorubicin

15

CPX-351: Phase 3 Study Design

16
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Treatment Schema

17

CPX-351: Improved Remission and 
Overall Survival

Lancet JCO 2018

18
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CPX-351: Effect of Allogeneic Transplant

OS Censored at Time of Transplant OS Landmarked at Time of Transplant

Lancet JCO 2018

19

CPX-351: Safety

Time to ANC 
recovery

Time to platelet 
recovery

CPX-351 35 days 36.5 days

7+3 29 days 29 days

Lancet JCO 2018

20
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Caveat: TP53

Lindsley ASH abstract 2019

21

Gemtuzumab Ozogamycin (GO)

• CD33 antibody-drug conjugate (calicheamicin
derivative)

• CD33 on >80% of AML

22



9/10/20

12

R

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/dauno

Primary Endpoint: EFS
Secondary Endpoints: RFS, OS, safety

ALFA 0701 Trial

Age 50-70
De Novo AML

23

ALFA 0701: EFS and OS

Lambert Haematologica 2019

EFS OS

24
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Study Population N Age GO dosing Other rx TRM OS

US SWOG 
S0106

De novo or 
sAML

595 18-60 6 mg/m2 
day 4

DA (60 mg/m2)  vs DA (45 
mg/m2) +GO

UK MRC AML-
15

De novo or 
sAML

1113 0-71 3 mg/m2
day 1

Randomization to DA or FLAG-
Ida, both ± GO

*

French
GOELAMS
AML 2006

De novo, int
cyto

238 18-60 6 mg/m2 
day 4

DA ± GO †

UK NCRI
AML16

AML and HR 
MDS

1115 51-84 3 mg/m2 
day 1

Randomization to DA vs DClo, 
both ± GO

French ALFA 
0701

De novo 278 50-70 3 mg/m2 
day 1,4,7

DA ± GO

Godwin Leukemia 2017

* Significant improvement in survival in favorable risk patients
† Significant increase in hepatotoxicity 

25

GO improved overall survival, by a small 
margin

Hills Lancet Oncol 2014

26
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No effect of age, sex, diagnosis, induction type, FLT3, NPM1

Effect of cytogenetic risk groups was 
significant

Hills Lancet Oncol 2014

Good Intermediate Poor

27

What would you do?

68 year old with newly diagnosed AML, CD33+. Cytogenetics/FISH show monosomy 7. 
NGS panel is pending. Comorbidities include: hypertension, hyperlipidemia, type II 
diabetes, obesity, sleep apnea, and gout. 

What is your preferred therapy?

A. Azacitidine + venetoclax

B. CPX-351

C. 7 + 3 + GO
D. Not sure – wait for NGS if possible

28
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FLT3 inhibitors:
1st line and in relapse

29

FLT3 inhibitors: types I vs II

Type II:
Sorafenib
Quizartinib (AC220)
Ponatinib
PLX3397

Type I:
Midostaurin
Lestaurtinib
Gilteritinib
Crenolanib

Sudhindra, A. & Smith, C.C. Curr Hematol Malig Rep 2014; Fathi Blood 2013

30
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Midostaurin: RATIFY (C10603) Study 
Design
• Randomized, double-blind placebo controlled phase III study
• Primary endpoint: OS (not censored for SCT)

31

Stone NEJM 2017

32
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Gilteritinib: ADMIRAL study design

Primary endpoints: OS, CR/CRh

33

Gilteritinib: Efficacy and Safety

TEAEs G3+ in at least 10% - febrile neutropenia, 
anemia, thrombocytopenia, LFTs, hypokalemia

GI toxicity
Differentiation Syndrome

Pancreatitis
Prolonged QT

Perl NEJM 2019

34
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Next steps: Gilteritinib in combinations

(7+3+midostaurin vs 7+3+gilteritinib)

35

IDH1 and IDH2 inhibition: Ivosidenib and 
Enasidenib

36
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Targeting Mutant IDH1/2

DiNardo, ASH 2019

37

Ivosidenib (IDH1) Enasidenib (IDH2)

DiNardo NEJM 2018, Stein Blood 2017, Roboz ASCO abstract 2019

FDA Approved Uses of IDH inhibitors

• 75 or older or unfit for induction
• ORR 55% (95% CI 36-72%)
• CR+CRh 42% (95% CI 26-61%)
• Transfusion-independence rate of 42%

38



9/10/20

20

ORR 78%, CR 57% (n = 18) 

Ivosidenib + AZA
Enasidenib + AZA vs AZA

Non-FDA approved uses of IDH 
inhibitors

Ivosidenib + Ven +/- AZA
ORR 67-100% across cohorts (n=18)

DiNardo ASCO 2019, DiNardo ASH 2019, Lachowiez ASCO 2020

39

Differentiation Syndrome

Zeidner CCR 2020, Norsworthy CCR 2020

Management: steroids, hydroxyurea, supportive care (O2, antibiotics, diuresis), consider stopping drug

40
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Smoothened Inhibitor: Glasdegib

41

Glasdegib: Inclusion Criteria

• Age >=55
• Newly diagnosed AML or high risk MDS (>10% blasts)

• Not suitable for intensive chemotherapy, defined by one of the following:
– Age >=75
– Creatinine >1.3
– Severe cardiac disease (eg LVEF <45%)

– ECOG PS = 2 R

Ara-C 20 mg SQ BID D1-10
Glasdegib 100 mg 

Ara-C 20 mg SQ BID D1-10

42
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Cortes Leukemia 2019

43

What would you do?

70 year old with IDH1+ AML initially treated with azacitidine/venetoclax, with 
achievement of CR for 9 months. He then develops circulating myeloid blasts 
consistent with relapse. His functional status has improved since diagnosis.

What is your preferred therapy?

A. Ivosidenib
B. 7 + 3

C. Await FLT3 PCR; consider gilteritinib if positive
D. Not sure – wait for NGS if possible

44



9/10/20

23

So, how do I treat AML in 2020?

45

Prior therapeutic algorithm

Newly 
diagnosed 

AML 

7+3 Induction 

Hypomethylating 
agent

(azacitidine, 
decitabine)

Fit

Unfit

46
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Therapeutic algorithm in 2020: Fit
Possibly a 
candidate for high 
intensity therapy
• Age 18-60
• Age 60+ fit

Rapid turnaround diagnostic studies (AML FISH panel, FLT3)
Consider whether patient can be safely discharged until full results back

Core Binding Factor

7+3+GO (if CD33+)

Intermediate/Other/Noncomplex

7+3 +/- midostaurin (if FLT3+)
Consider 7+3+GO (if CD33+)

Complex/Poor Risk/MDS-
Defining

CPX-351
Consider Venetoclax+HMA
Consider 7+3 +/- midostaurin
(if FLT3+)

47

“Fit” Patients Need Rapid Cytogenetics 
and Molecular Testing

Prior MDS or MDS-defining karyotype

CPX-351 
Good risk karyotype

GO (starts on Day 1 
of 7+3)

FLT3 ITD/TKD

Midostaurin (starts 
on Day 8 of 7+3)

48



9/10/20

25

Therapeutic algorithm in 2020: Unfit

Only a candidate 
for lower-intensity 
therapy

HMA + Venetoclax

HMA alone
Glasdegib + LoDAC
Single agent GO

DiNardo EHA abstract 2020; Cortes Leukemia 2019; Amadori JCO 2016

Consider gilteritinib + AZA *

Ivosidenib
Consider ivosidenib + AZA*, ivosidenib+Ven +/-AZA*

Consider enasidenib*, enasidenib+AZA*

28% CR/CRi, 18% CR
17% CR
27% CR/CRi

Very frail, poor 
social support

FLT3

IDH1

IDH2

* Not FDA approved

49

What does “fit” or “unfit” mean?

50
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Newest Kids On The Block:
Oral Hypomethylating Agents

51

QUAZAR AML-001 Study Design

52
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QUAZAR AML-001

Wei, ASH LBA abstract 2019

Overall Survival Relapse-free Survival

Sept 1 2020

53

Garcia-Manero Blood 2020

July 7 2020

54
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• New treatment options
• New combinations
• New challenges (such as 

molecular testing)

55

Questions? Looking for clinical advice or a trial option?

Rebecca.Olin@ucsf.edu

56
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ANCO Hematologic Malignancies Update 2020:
Non-Hodgkin’s Lymphoma

Neel K. Gupta, MD
Clinical Assistant Professor

Divisions of Hematology and Oncology
Stanford University Department of Medicine

November 14, 2020

1

Overview:
• Diffuse Large B-cell Lymphoma (DLBCL)

– SOC 1st line treatment
– 2nd line treatment
– New options for relapsed/refractory disease

• Follicular Lymphoma (FL)
– SOC 1st line treatment
– New options for relapsed/refractory disease

• Mantle Cell Lymphoma (FL)
– 1st line treatment
– Relapsed/refractory treatment options
– New options for relapsed/refractory disease

Teras et al, Cancer J Clin 2016;66:443-459

2016

2
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Diffuse Large B-cell Lymphoma (DLBCL)
• Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> ???

3

Courtesy of David Kurtz MD,PhD - Clinical Instructor, Stanford University

4
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Diffuse Large B-cell Lymphoma (DLBCL)
• Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> ???

5

Diffuse Large B-cell Lymphoma (DLBCL)
• Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL

6
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Diffuse Large B-cell Lymphoma (DLBCL)
• Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP (Johnston et al, Lancet Haem 2016; Witzig et al, Blood Cancer Journal 2017)

7

8
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! 24 patients with newly diagnosed 
DLBCL given standard R-CHOP w/ 
pegGCSF + everolimus 10 mg daily

! Everolimus dose based on FDA-
approved indications for other cancers

Johnston et al, Lancet Haem 2016

Table 2: adverse events in the study

9

NCCTG N1085 (Alliance) 

Witzig et al, Blood Cancer Journal 2017

! Median follow-up for the 24 patients was 37.2 months 
(range, 26.9–56.3) 

! EFS24 - no relapses

! Median DtT of the 24 eligible patients was 14 days 
(mean, 16 days; range, 5 − 48 days)

10
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! EFS24

! DtT (or DTI)

Clinical Trial Endpoints for Lymphoma

11

Clinical Trial Endpoints for Lymphoma

! EFS24 = Event-Free Survival at 24 Months

! DtT (or DTI) = Diagnosis-to-treatment Interval

12
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Maurer et al, JCO 2016

13

Maurer et al, JCO 2016

14
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Maurer et al, JCO 2016

15

Diagnosis-to-Treatment Interval (DTI) Remains Associated 
with Adverse Clinical Characteristics and Outcome in 
Newly Diagnosed Patients with Diffuse Large B-Cell 

Lymphoma Treated on Clinical Trials

! Short DTI (0-14 days) strongly associated with adverse clinical factors including 
elevated LDH, poor performance status, presence of B symptoms, and higher aaIPI and 
IPI in both cohorts (all p<0.001).

! Longer DTI was associated with improved EFS24 in both the MER (per-week OR=0.80, 
95%CI:0.74-.0.87, p<0.0001) and LYSA (OR=0.90, 95%CI:0.86-0.94, p<0.0001.

! A short diagnosis-to-treatment interval is strongly associated with adverse clinical 
factors and poor outcome in newly diagnosed DLBCL. Conversely, patients with longer 
DTI have less aggressive clinical characteristics and better outcomes. Clinical trials 
must take steps to avoid the bias of enrolling patients with expected good outcome due 
to their ability to delay treatment.

990 patients enrolled in 
MER 2002-2012

1446 patients enrolled in 
LYSA cohort 2003-2009

Copyright © 2020 American Society of Hematology Maurer et al, ASH 2017; Abstract 626

! In an aggressive malignancy such as DLBCL, real or perceived urgency of initiation 
of therapy is weighed against the time required for trial consenting, screening, 
pathology review and biomarker assessment. 

! The resulting exclusion of patients with rapidly progressive or symptomatic disease 
may lead to selection of patients with less aggressive disease enrolled on clinical 
trials.

! DTI defined as the time in days from date of first lymphoma-containing biopsy to 
the initiation of therapy.

16
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Diffuse Large B-cell Lymphoma (DLBCL)
• Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP (Witzig et al, Blood Cancer Journal 2017; Johnston et al, Lancet Haem 2016) 

• Tazometostat + R-CHOP 

17

18
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Diffuse Large B-cell Lymphoma (DLBCL)
• Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP (Witzig et al, Blood Cancer Journal 2017; Johnston et al, Lancet Haem 2016)

• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

19

20
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Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL)

21

Philip et al, NEJM 1995

22
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Philip et al, NEJM 1995

23

Gisselbrecht et al, JCO 2010

CORAL Study JCO 2010

24
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Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL) >>> 40 – 50% cured
– Established regimens that allow stem-cell mobilization: R-ICE, R-DHAP, R-GDP

25

26
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! R-GDP
• Rituximab D1
• Gemcitabine 1000 mg/m2 D1 and 8
• Dexamethasone 40 mg D1-4
• Cisplatin 75 mg/m2 D1

• Non-inferior to R-DHAP
• Less toxic
• Outpatient
• Give pegGCSF on D8/9

R-GDP vs R-DHAP: Crump et al, JCO 2014

27

Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL) >>> 40 – 50% cured
– Established regimens that allow stem-cell mobilization: R-ICE, R-DHAP, R-GDP

28
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WHAT ABOUT REFRACTORY DLBCL PATIENTS?

29

30
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! A retrospective, international, patient-level, 
multi-institution study and the largest reported 
analysis of outcomes in patients with 
refractory large B cell lymphoma, 
demonstrated that these patients have a very 
poor prognosis

! Refractory DLBCL defined as progressive 
disease or stable disease as best response at 
any point during chemotherapy (> 4 cycles of 
first-line or 2 cycles of later-line therapy) or 
relapsed at ≤12 months from autologous stem 
cell transplantation

Crump M, et al. Blood 2017

SCHOLAR-1

! N = 636 (post-rituximab era, 2000-
2017)

! ORR = 26%
! CR rate = 7%

! Median OS = 6.3 months
! 20% alive at 2 years

31

Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL)
– Established regimens that allow stem-cell mobilization: R-ICE, R-DHAP, R-GDP
– PENDING RESULTS of Zuma-7 (Kite/Gilead), BELINDA (Novartis), TRANSFORM (BMS)

32
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Courtesy of David Miklos MD, PhD and Kite/Gilead

ZUMA-7 (Kite/Gilead)

Accrual goal 
reached 

September 2019 

33

34
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Two Anti-CD19 CAR T-cell Constructs FDA Approved as 3rd Line 
Therapy for R/R DLBCL

[1] Adapted from: van der Stegen SJ et al. Nat Rev Drug Discov. 2015 Jul;14(7):499-509; Courtesy of David Miklos MD, PhD

Lisocabtagene
maraleucel

(aka Liso-cel)
FHCR

FMC63

CD28

4-1bb

CD3ζ
Lentivirus

Juno/Celgene
JCAR 017

Axicabtagene
ciloleucel

(aka Axi-cel; 
Yescarta™)

NCI

FMC63

CD28

CD28

CD3ζ

Retrovirus

Kite/Gilead
KTE-C19

Tisagenlecleucel
(aka Kymriah™)

UPenn

FMC63

CD8a

4-1bb

CD3ζ

Lentivirus

Novartis
CTL-019

FDA 
approved 
10/18/17

FDA 
approved 

5/1/18

35

ZUMA-1
Axi-cel (n=101)

JULIET 
Tisagenlecleucel (n=93)

ORR 82% 52%

CR 58% 40%

Median DOR 11.1 months Not reached 
(est. 12 mo of 65%)

Rel/Ref DLBCL Response to CAR19 Therapy

36

Neelapu SS et al. N Engl J Med; 2017; Locke F et al. Cancer Discovery 2018; Schuster SJ et al., N Engl J Med; 2018  - Courtesy of David Miklos MD, PhD 

FDA 
approved 
10/18/17

FDA 
approved 

5/1/18

36
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Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL)
– Established regimens that allow stem-cell mobilization: R-ICE, R-DHAP, R-GDP
– PENDING RESULTS of Zuma-7 (Kite/Gilead), BELINDA (Novartis), TRANSFORM (BMS)

! Recent, FDA-approved options for rel/ref disease:
– CAR-T: axi-cel (Yescarta™; Kite/Gilead), tisagenlecleucel (Kymriah™; Novartis)
– Polatuzumab + bendamustine + rituximab (PBR, FDA approval 6/10/19)

37

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-polatuzumab-vedotin-piiq-
diffuse-large-b-cell-lymphoma

June 10, 2019

38

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-polatuzumab-vedotin-piiq-diffuse-large-b-cell-lymphoma
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! Cytotoxin monomethyl auristatin E 
(MMAE)

+
! CD79b-targeted monoclonal antibody 

(mAb)

https://www.polivy.com/hcp/about-polivy/mechanism-of-action.html

Polatuzumab vedotin – ADC

39

40

https://www.polivy.com/hcp/about-polivy/mechanism-of-action.html
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Figure 1A

! ≥ 1 line of treatment
! Transplant ineligible (or failed)

41

! Median follow-up 22.3 
months 

! Median OS PBR vs BR = 
12.4 v 4.7 months; HR, 
0.42 (95% CI, 0.24 to 
0.75) P = .002

Figure 2C

42
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! Recommended dose of polatuzumab vedotin-piiq is 1.8 mg/kg as 
an intravenous infusion over 90 minutes every 21 days for 6 
cycles in combination with bendamustine and a rituximab

! Subsequent infusions may be administered over 30 minutes if the 
previous infusion is tolerated 

! Pre-medicate with an antihistamine and antipyretic

! Administer prophylaxis for Pneumocystis jiroveci pneumonia and 
herpesvirus

44
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Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL)
– Established regimens that allow stem-cell mobilization: R-ICE, R-DHAP, R-GDP
– PENDING RESULTS of Zuma-7 (Kite/Gilead), BELINDA (Novartis), TRANSFORM (BMS)

! Recent, FDA-approved options for rel/ref disease:
– CAR-T: axi-cel (Yescarta™; Kite/Gilead), tisagenlecleucel (Kymriah™; Novartis)
– Polatuzumab + bendamustine + rituximab (PBR, FDA approval 6/10/19)
– Tafasitamab + lenalidomide (FDA approval 7/31/20)

45

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-tafasitamab-cxix-
diffuse-large-b-cell-lymphoma

July 31, 2020

46

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-tafasitamab-cxix-diffuse-large-b-cell-lymphoma
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Tafasitamab – a novel anti CD19 mAb

https://www.morphosys.com/pipeline/proprietary-portfolio/tafasitamab-mor208

47

Salles et al, Lancet Oncology 2020

48

https://www.morphosys.com/pipeline/proprietary-portfolio/tafasitamab-mor208
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L-MIND (NCT02399085)

Salles et al, Lancet Oncology 2020

• Open label, multicenter single-arm trial with 81 patients

• Patients received tafasitamab-cxix 12 mg/kg intravenously D1,8,15,22 (C1-3) 
then D1,15 (C4 onward) with lenalidomide (25 mg D1-21 of each 28-day cycle) 
for maximum of 12 cycles

• This was followed by tafasitamab-cxix as monotherapy q2 weeks until 
progression or toxicity

49

L-MIND (NCT02399085)

1. Median OS not reached
2. Median DOR 21.7 months (0, 24)

Salles et al, Lancet Oncology 2020

50
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L-MIND (NCT02399085)

Salles et al, Lancet Oncology 2020

Table 3

51
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Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL)
– Established regimens that allow stem-cell mobilization: R-ICE, R-DHAP, R-GDP
– PENDING RESULTS of Zuma-7 (Kite/Gilead), BELINDA (Novartis), TRANSFORM (BMS)

! Recent, FDA-approved options for rel/ref disease:
– CAR-T: axi-cel (Yescarta™; Kite/Gilead), tisagenlecleucel (Kymriah™; Novartis)
– Polatuzumab + bendamustine + rituximab (PBR, FDA approval 6/10/19)
– Tafasitamab + lenalidomide (FDA approval 7/31/20)
– Selinexor (FDA approval 6/22/20)

53

June 22, 2020
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An oral, selective inhibitor of nuclear export (SINE) compound that specifically 
blocks the function of the protein XPO1, which is responsible for the nuclear export 
and functional inactivation of major tumor suppressor proteins

Karyopharm Therapeutics Inc, ODAC Briefing Document; 2/26/19

Selinexor

55
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Diffuse Large B-cell Lymphoma (DLBCL)
! Standard of care 1st line therapy:

– R-CHOP >>> 5-yr OS ~ 60% 
– Attempts to improve upon R-CHOP >> FAIL
– Current efforts to improve upon R-CHOP

• EveR-CHOP
• Tazometostat + R-CHOP 
• Tafasitamab + R-CHOP +/- lenalidomide

! Standard of care 2nd line therapy
– Platinum-based chemotherapy f/b autoSCT (PARMA, CORAL)
– Established regimens that allow stem-cell mobilization: R-ICE, R-DHAP, R-GDP
– PENDING RESULTS of Zuma-7 (Kite/Gilead), BELINDA (Novartis), TRANSFORM (BMS)

! Recent, FDA-approved options for rel/ref disease:
– CAR-T: axi-cel (Yescarta™; Kite/Gilead), tisagenlecleucel (Kymriah™; Novartis)
– Polatuzumab + bendamustine + rituximab (PBR, FDA approval 6/10/19)
– Tafasitamab + lenalidomide (FDA approval 7/31/20)
– Selinexor (FDA approval 6/22/20)

59

Follicular Lymphoma (FL)

! First-line therapy:
– Bendamustine + rituximab (Rummel et al, Lancet 2014)

– R-CHOP 
– R-CVP
– Rituximab + lenalidomide (Morschhauser et al, NEJM Sept 2018; Delfau-Larue et al, Blood Adv July 2020)

60



11/12/20

31

September 6, 2018

July 16, 2020

61

! Of 440 French patients participating in the 
Lymphoma Study Association (LYSA) 
RELEVANCE MRD study, all 222 patients with a 
BIOMED-2–detectable BCL2-JH translocation at 
diagnosis were analyzed. 

! Achievement of CMR (in PB and/or BM) had a 
significant impact on progression-free survival 
(PFS), with 3-year PFS of 84% and 55% for 
patients with CMR and detectable MRD, 
respectively (P 5 .015). 

! CMR at week 24 was reached more frequently in 
the R2 arm (105/117; 90%) than in the R-Chemo 
arm (70/90; 77%) (P 5 .022). 

In agreement with the clinical 
results of the RELEVANCE 
trial, results show that R2 
immunomodulatory treatment 
in first-line FL can achieve 
high rates of CMR. 

Delfau-Larue, Blood Advances 7/16/20
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Follicular Lymphoma (FL)

! First-line therapy:
– Bendamustine + rituximab (Rummel et al, Lancet 2014)

– R-CHOP 
– R-CVP
– Rituximab + lenalidomide (Morschhauser et al, NEJM Sept 2018; Delfau-Larue et al, Blood Advances July 

2020 regarding MRD negativity)

! Treatment for relapsed/refractory disease:
– Tazemetostat (FDA approval 6/18/20; Morschhauser et al, Lancet Oncology 2020)

63
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Phase 2 Multicenter Study of Tazemetostat, an EZH2 Inhibitor, in Patients 
with Relapsed or Refractory Follicular Lymphoma

Morschhauser et al, ASH 2019, Morschhauser et al, Lancet Oncology 2020

! Approval based on two open-label, single-arm cohorts 
(Cohort 4 - EZH2 mutated FL and Cohort 5 - EZH2 
wild-type FL) of a multi-center trial (Study E7438-
G000-101, NCT01897571) in patients with 
histologically confirmed FL after at least 2 prior 
systemic therapies. 

! EZH2 mutations identified prospectively using 
formalin-fixed, paraffin-embedded tumor samples, 
which were centrally tested using the cobas® EZH2 
Mutation Test. 

! Tazemetostat 800 mg orally twice daily until 
confirmed disease progression or unacceptable 
toxicity.

! Most common (≥20%) adverse reactions in patients 
with follicular lymphoma included fatigue, upper 
respiratory tract infection, musculoskeletal pain, 
nausea and abdominal pain. Serious adverse 
reactions occurred in 30%, most often from infection. 
Second primary malignancy was the most common 
reason for treatment discontinuation (2% of patients)

65

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=p200014

66

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=p200014
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Follicular Lymphoma (FL)

! First-line therapy:
– Bendamustine + rituximab (Rummel et al, Lancet 2014)

– R-CHOP 
– R-CVP
– Rituximab + lenalidomide (Morschhauser et al, NEJM Sept 2018; Delfau-Larue et al, Blood Advances July 

2020 regarding MRD negativity)

! Treatment for relapsed/refractory disease:
– Tazemetostat (FDA approval 6/18/20; Morschhauser et al, ASH 2019)

! CAR-T?
– Zuma-5 (EHA 2020) 

68
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Primary endpoint
• ORR (IRRC-assessed per the Lugano 

classification1)
Key secondary endpoints
• CR rate (IRRC-assessed)
• DOR, PFS, OS
• AEs
• CAR T cell and cytokine levels

ZUMA-5: Study Design 
(Jacobson et al, EHA 2020; abstract S287)

1. Cheson BD, et al. J Clin Oncol. 2014;32:3059-3068. 
a Patients with stable disease (without relapse) > 1 year from completion of last therapy were not eligible.

AE, adverse event; axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; CR, complete response; DOR, duration of response; FL, follicular lymphoma; IRRC, Independent Radiology Review Committee; 
iNHL, indolent non-Hodgkin lymphoma; IV, intravenous; mAb, monoclonal antibody; MZL, marginal zone lymphoma; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; 

R/R, relapsed/refractory. – Courtesy of David Miklos MD, PhD

Phase 2 (N ≈ 160 planned for enrollment)

Key eligibility criteria
• R/R FL (Grade 1 – Grade 3a) or MZL (nodal or extranodal)a
• ≥ 2 prior lines of therapy—must have included an 

anti-CD20 mAb combined with an alkylating agent
Conditioning regimen
• Fludarabine 30 mg/m2 IV and 

cyclophosphamide 500 mg/m2 IV on Days −5, −4, −3
Axi-cel: 2 × 106 CAR+ cells/kg 

MZL: n ≈ 35

R/R 
iNHL

FL: n ≈ 125 
(with n ≥ 80 evaluable for efficacy) 

69
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ORR SD ND ORR SD ND ORR SD ND

CR
PR

81% ORR

75% CR
(n = 12)

0

19%
(n = 3)

• The median time to first response was 1 month (range, 0.8 – 3.1)
• Of the 80 patients with FL, 10 (13%) had an initial response of PR at Week 4 and later converted to CR

The investigator-assessed ORR (N = 96) was 95%, with a CR rate of 80%.
a For the 5 patients reported as ND, 4 (1 with FL and 3 with MZL) had no disease at baseline and postbaseline assessments by IRRC; 1 patient with FL died prior to the first scheduled assessment.

CR, complete response; FL, follicular lymphoma; IRRC, Independent Radiology Review Committee; MZL, marginal zone lymphoma; ND, undefined/not done; ORR, objective response rate; 
PR, partial response; SD, stable disease. - Courtesy of David Miklos MD, PhD
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93% ORR

80% CR
(n = 77)

13% PR
(n = 12)

2%
(n = 2)

5%
(n = 5)

All Patients (N = 96) FL (n = 80) MZL (n = 16)

95% ORR

81% CR
(n = 65)

14% PR
(n = 11)

3%
(n = 2)

3%
(n = 2)

a

SD
ND

6% PR
(n = 1)

ZUMA-5: Responses 
(Jacobson et al, EHA 2020; abstract S287)
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Follicular Lymphoma (FL)

! First-line therapy:
– Bendamustine + rituximab (Rummel et al, Lancet 2014)

– R-CHOP 
– R-CVP
– Rituximab + lenalidomide (Morschhauser et al, NEJM Sept 2018; Delfau-Larue et al, Blood Advances July 

2020 regarding MRD negativity)

! Treatment for relapsed/refractory disease:
– Tazemetostat (FDA approval 6/18/20; Morschhauser et al, ASH 2019)

! CAR-T?
– Zuma-5 (EHA 2020) 
– AlloGene (ALPHA, NCT03939026)

71

First-in-Human Data of ALLO-501 and ALLO-647 
in Rel/Ref Large B-cell or Follicular Lymphoma

Neelapu et al ASCO 2020 – Courtesy of David Miklos MD, PhD

Allogeneic CAR -T therapy may provide the 
benefits of CAR-T therapy while addressing 

autologous CAR-T challenges: 

- Access:
- Off the shelf therapy
- Repeat dosing

- Reliability:
- Less product variability
- Made from healthy T cells

- Less Expensive?

72
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ALPHA Study (NCT03939026) Design and Endpoints
Phase 1, Open-label, Multicenter Dose Escalation Study

Primary Endpoints                             
•Safety and dose-limiting toxicity

Key Secondary Endpoints
•Overall response rate
•ALLO-501 cell kinetics
•ALLO-647 PK

Key Eligibility Criteria
•R/R LBCL or FL
•At least 2 prior lines of therapy, 

including an anti-CD20 monoclonal antibody
•ECOG 0 or 1
•Prior autologous CAR T if tumor remains CD19+
•Patients with Donor Specific Antibodies 

and rituximab > 15ng/ml were excluded

Neelapu et al ASCO 2020 – Courtesy of David Miklos MD, PhD
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Mantle Cell Lymphoma (MCL)
! First-line therapy:

– BR +/- autoSCT
– R-DHAP/R-CHOP >> autoSCT >> rituximab maintenance (OS benefit; Le Gouill et al, NEJM 

2017)

– Rituximab + lenalidomide (Ruan et al, NEJM 2015)

– R-CHOP f/b rituximab maintenance (OS benefit; Kluin-Nelemans et al, NEJM 2012)

! Treatment for relapsed/refractory disease:
– BTKi

• Ibrutinib (FDA approval 12/13/13; Wang et al, NEJM 2013)

• Acalabrutinib (FDA approval 10/31/17; Wang et al, Lancet 2018)

• Zanubrutinib (FDA approval 11/14/19; Song et al, Clin Cancer Research, August 2020)
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Adapted from Owen et al, Curr Oncol April 2019

75

Mantle Cell Lymphoma (MCL)
! First-line therapy:

– BR +/- autoSCT
– R-DHAP/R-CHOP >> autoSCT >> rituximab maintenance (OS benefit; Le Gouill et al, NEJM 

2017)

– Rituximab + lenalidomide (Ruan et al, NEJM 2015)

– R-CHOP f/b rituximab maintenance (OS benefit; Kluin-Nelemans et al, NEJM 2012)

! Treatment for relapsed/refractory disease:
– BTKi

• Ibrutinib (FDA approval 12/13/13; Wang et al, NEJM 2013)

• Acalabrutinib (FDA approval 10/31/17; Wang et al, Lancet 2018)

• Zanubrutinib (FDA approval 11/14/19; Song et al, Clin Cancer Research, August 2020)

– Ibrutinib + venetoclax (Tam et al, NEJM 2018; phase III ongoing)

– Rituximab + lenalidomide (FDA approval 6/5/13; Goy et al, JCO 2013)

– Bortezomib-based regimens (BDR, VR)
! CAR-T:

– Tecartus (brexucabtagene autoleucel, Kite/Gilead) (FDA approval 7/24/20; Wang et al, NEJM April 
2020)
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April 20, 2020
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Wang et al, NEJM April 2020
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Wang et al, NEJM April 2020
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**No prior BTKi required**              
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Outline

• Newly Diagnosed Multiple Myeloma
• New Treatments in 2020: 

– Belantamab Mafodotin
– Selinexor with Bortez/Dex

• Survivorship in Myeloma
– Second primary malignancies
– Cardiovascular Endpoints

3

NEWLY DIAGNOSED MYELOMA
What is the current standard of care

9
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How Should Front Line Therapy be 
Approached? 

• Incurable disease – thus goals of therapy tailored to individual patients
• In modern era of therapy, prolongation of life while minimizing toxicity is achievable
• Minimize morbidity – and adjust how aggressive you are to the end-organ damage in front of you

10

S0777: Trial Schema

I/E Criteria:
NDMM (with CRAB criteria)
Age ≥ 18
Measurable disease
ECOG 0-3
Adequate marrow fxn
eGFR > 30
No recent MI
No HBV / HCV / HIV

Randomized
1:1
Stratification:
ISS I/II vs III
Intent to transplant

Rd x 6 months: (N=261)
Len 25 mg d1-21 
Dex 40 mg, d 1, 8, 15, 22

RVd x 6 months (N=264)
Len 25 mg, d1-14 
Dex 20 mg d 1,2, 4,5, 8,9, 11,12 
Bortez 1.3mg/m2 IV 1,4, 8, 11

Rd x 6 months:
Len 25 mg d1-21 
Dex 40 mg, d 1, 8, 15, 22

Durie et al Lancet 2017
Durie et al Blood Canc Jour 2020

11
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S0777: PFS and OS

PFS OS

Durie et al Lancet 2017
Durie et al Blood Canc Jour 2020

12

S0777: Response Rates and Multivariable 
Analysis

Durie et al Lancet 2017
Durie et al Blood Canc Jour 2020

13
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S0777: Does Response Matter? 

Durie et al Lancet 2017
Durie et al Blood Canc Jour 2020

14

Durie et al Lancet 2017
Durie et al Blood Canc Jour 2020

15
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Can we do better than VRd? 

16

Patient Randomization and Treatment 
Schedule

17

Stem cell collection was allowed after 12 weeks 
of therapy at investigator discretion

17



9/11/20

7

Key Eligibility Criteria

• Previously untreated MM with no intent for immediate (upfront) 
SCT

• None of the following high-risk features (t(14;20), t(14;16), del17p, 
LDH > 2 X ULN, no plasma cell leukemia)

• ECOG performance status 0, 1, or 2 (PS 3 if secondary to pain)

• Adequate hematological parameters and organ function

• Measurable disease in serum, urine, or bone marrow

• No grade ≥2 peripheral neuropathy 

• NYHA III or IV heart failure or MI < 6 months were excluded 
18

18

Baseline Demographics

19

VRd
(n=542)

KRd
(n=545)

Total
(n=1087)

Variable Category N (%) N (%) N (%)
Age (y), median (range) 64 (32-88) 65 (35-86) 65 (32-88)

>/=70 years 167 (30.8) 177 (32.5) 344 (31.6)
>/=65 years 264 (48.7) 288 (52.8) 552 (50.8)

Gender Male 315 (58.1) 327 (60.0) 642 (59.1)
Race White 443 (84.5) 448 (86.3) 891 (85.4)

Black 68 (13.0) 59 (11.4) 127 (12.2)
Other 13 (2.5) 12 (2.3) 25 (2.4)

ECOG PS PS0 212 (39.1) 241 (44.2) 453 (41.7)
PS1 270 (49.8) 249 (45.7) 519 (47.8)
PS2-3 60 (11.1) 55 (10.1) 115 (10.5)

ISS Stage I 144 (30.6) 157 (32.5) 301 (31.6)
II 203 (43.1) 207 (42.9) 410 (43.0)
III 124 (26.3) 119 (24.6) 243 (25.5)

Measurable Disease 
Type

SPEP&UPEP 115 (21.2) 114 (20.9) 229 (21.1)
SPEP 305 (56.3) 296 (54.3) 601 (55.3)
UPEP 57 (10.5) 79 (14.5) 136 (12.5)
FLC 58 (10.7) 51 (9.4) 109 (10.0)
Bone Marrow 4 (0.7) 4 (0.7) 8 (0.7)
Not Measurable 3 (0.6) 1 (0.2) 4 (0.4)

VRd KRd Total
(n=542) (n=545) (n=1087)

Variable median (IQR) median (IQR) median (IQR)

Bone marrow plasma cell (%) 52 (30-75) 50.5 (30-72) 51 (30-75)

Albumin (g/dL) 3.8 (3.4-4.2) 3.8 (3.4-4.2) 3.8 (3.4-4.2)

Beta 2 microglobulin (ug/mL) 3.6 (2.6-5.6) 3.9 (2.8-6) 3.8 (2.6-5.8)

Hemoglobin (g/dL) 11 (9.6-12.4) 11.2 (9.8-12.6) 11.1 (9.7-12.5)

Calcium (mg/dL) 9.3 (8.9-9.8) 9.4 (8.9-9.8) 9.3 (8.9-9.8)

Serum M Spike (g/dL) 3 (1.8-4.2) 2.9 (1.8-4.2) 3 (1.8-4.2)

Urine M Spike (mg/24hr) 297.8 (64.9-1099) 257.1 (49.4-1312.4) 275 (56.4-1157)

Creatinine (mg/dL) 1 (0.8-1.3) 1 (0.8-1.3) 1 (0.8-1.3)

Lactate Dehydrogenase (U/L) 171 (136-222) 166 (135-203) 168 (136-209)
0 0 0

Variable Category N (%) N (%) N (%)
Cytogenetics Normal 326 (71.8) 331 (72.3) 657 (72.0)

Abnormal 128 (28.2) 127 (27.7) 255 (28.0)
Missing 88 67 175

t(11;14) Abnormal 87 (20.6) 80 (18.7) 167 (19.7)
t(4;14) Abnormal 44 (10.4) 36 (8.4) 80 (9.4)

19
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Induction Treatment Status

20

 

VRd 

(n=527) 

KRd 

(n=526) 

Total 
(n=1053) 

Reason   N (%) N (%) N (%) 

Treatment Completed 228 (43.3) 324 (61.6) 552 (52.4) 

Disease Progression 33 (6.3) 19 (3.6) 52 (4.9) 

Adverse Events/ Complications 91 (17.3) 52 (9.9) 143 (13.6) 

Death 6 (1.1) 15 (2.9) 21 (2.0) 

Patient Withdrawal/ Refusal 39 (7.4) 22 (4.2) 61 (5.8) 

Alternative Therapy 93 (17.7) 72 (13.7) 165 (15.7) 

Other Complicating Disease 13 (2.5) 5 (1.0) 18 (1.7) 

Non-Compliance 7 (1.3) 3 (0.6) 10 (1.0) 

MD Decision 8 (1.5) 4 (0.8) 12 (1.1) 

Other 9 (1.7) 10 (1.9) 19 (1.8) 

 

N=1053 starting assigned treatment

VRd
(n=542)

KRd
(n=545)

Total
(n=1087)

N (%) N (%) N (%)

Received SCT 152 (28.0) 146 (26.8) 298 (27.4)

Median 
(range); months

6.5 
(3.5-36.6)

8.9 
(3.7-56.9)

IQR 4.8-10.4 6.0-15.1

20

Response To Induction

21
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VRd (N=527) KRd (n=526)

p=0·132

p=0·261

p=0·002
VRd

(n=527)
KRd

(n=526)
Total

(n=1053)

Category N (%) N (%) N (%) 

Stringent Complete 
Response

21 (4.0) 31 (5.9) 52 (4.9)

Complete Response 57 (10.8) 65 (12.4) 122 (11.6)

Very Good Partial Response 263 (49.9) 292 (55.5) 555 (52.7)

Partial Response 103 (19.5) 68 (12.9) 171 (16.2)

Stable Disease 40 (7.6) 34 (6.5) 74 (7.0)

Progressive Disease 1 (0.2) 0 (0.0) 1 (0.1)

Unevaluable/Insufficient 42 (8.0) 36 (6.8) 78 (7.4)

21
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Progression Free Survival from Induction 
Randomization

• 2nd interim analysis of PFS (Jan 
2020): 298 PFS events (75% of 399 
planned) 

• Median (95% CI) estimated follow 
up of 15 (13-18) months

• For patients >/= 70 years, median 
PFS(95% CI) for VRd = 37 (29-NE) 
and KRd = 28 (24-36) months

• With censoring at SCT or 
alternative therapy: Median PFS 
(95% CI) for VRd = 31·7 (28·5-44·6) 
and KRd = 32·8 (27·2-37·5) months 

22
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Progression Free Survival in Subgroups

23
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Non-hematologic: Treatment-Related AEs 
(≥2%) 

24
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Can we do better than VRd? 

25
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Design

Newly Diagnosed MM: 
Age 18 – 70
ECOG 0-2
ASCT eligible
Adequate marrow function
Adequate liver function
eGFR >29

Randomized

4 x VRd: 
Len: 25 mg d 1-15
Bor: 1.3 mg/m2 d 1, 4, 8, 11
Dex 20 mg d 1, 2, 8, 9, 15, 16 

4 x DVRd: 
Dara 16 mg/kg d 1, 8, 15
Len: 25 mg d 1-15
Bor: 1.3 mg/m2 d 1, 4, 8, 11
Dex 20 mg d 1, 2, 8, 9, 15, 16 

Stem
 cell transplant

Len 
maintenance

Dara Len 
Maintenance

2 x VRd

2 x D- VRd

Voorhees et al Blood 2020

26

GRIFFIN: Demographics and Toxicity

t(4;14), 
t(14;16), 
del(17p)

Voorhees et al Blood 2020

27
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GRIFFIN: Responses deepen over time

Voorhees et al Blood 2020

28

D-VRd: Subgroup analysis of sCR rates

Voorhees et al Blood 2020

29
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Is KRd really dead for NDMM? 
MMRC Extended KRd trial 
(The new total therapy?)

NDMM 
(by SLM-CRAB)
Age ≥ 18
BMT eligible

N= 84

KRd x 4
Car 20 -> 36 d 1, 2, 8, 9, 15, 16
Len: 25 d1-21
Dex: 40 mg d 1, 8, 15

N=76

Mel 200 
mg/m2 auto

N=72

KRd Consolidation x 4
Car 36 d 1, 2, 8, 9, 15, 16
Len: 15 d1-21
Dex: 20 mg d 1, 8, 15

N=70

KRd Maint. x 10
Car 36 d 1, 2, 15, 16
Len: 15 d1-21
Dex: 20 mg d 1, 8, 15

N=68

Len maint.

N=64

4 months 3 months 14 months

Jasielec Blood 2020

30

MMRC Extended KRd: 
Demographics and Toxicity

Jasielec Blood 2020

31
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MMRC Extended KRd: 
Responses improve throughout KRd exposure

MRD Negativity

Jasielec Blood 2020

32

MMRC: Extended KRd PFS and OS

Jasielec Blood 2020

33
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MMRC: Extended KRd: 
PFS by High Risk and Standard Risk 
Cytogenetics

Jasielec Blood 2020

34

NDMM with Acute Kidney Injury

35
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MYRE: Design

Bridoux et al JCO 2020

Bd: 3 x 21-day cycles*
Bortez 1.3 mg/m2 D 1, 4, 8, 11
Dex: 20mg D 1, 2, 4, 5, 8, 9, 11, 12

C-Bd: 3 x 21-day cycles*
Cyclophos 750 mg/m2 D1
Bortez 1.3 mg/m2 D 1, 4, 8, 11
Dex: 20mg D 1, 2, 4, 5, 8, 9, 11, 12

I/E Criteria
NDMM with Cast Nephropathy
Not dialysis dependent
No pre-existing CKD 
No neuropathy
No AL amyloid
No uncontrolled infection

*Age > 70 transitioned to 28d 
cycles for c2 on 

Randomized

≥PR

≥PR 3 additional 
cycles

3 additional 
cycles

>PR

<PR C-BD + Thal
x 3

C-BD x 3

36

MYRE: Responses and OS

• Renal response at 3 months
– BD: 44.6%
– C-BD: 51.1%
– Risk ratio 0.87 (0.64 – 1.18)

• Overall Response at 3 months
– BD: 78.3%
– C-BD: 77.2%

• ≥VGPR at 6 months
– BD: 46.8%
– C-BD51.1%
– RR 0.88 (0.66 – 1.17)

Bridoux et al JCO 2020

Median follow up: 27 mo

37
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Newly Diagnosed Multiple Myeloma: 
Summary
• The standard of care of NDMM should be RVd based on S0777 and E1A11: ENDURANCE

– BUT…. E1A11 excluded t(14;16), t(14;20) and del(17p)
• The CR and MRD- rates with extended KRd in the high risk population are provocative

– I may still consider this, since these patients were excluded from E1A11
• What about D-RVd? 

– If you’re an “early adopter,” or if you think MRD- rates are an adequate surrogate, GRIFFIN probably 
gives you enough push to adopt now

– However, I personally would like to see some data on PFS
– It will be hard to assess survival outcomes in GRIFFIN because of the difference in post-BMT 

maintenance
– Interestingly, D-RVd did not seem to affect outcomes in high-risk populations. More to come with this, 

I’m sure (along with all the caveats that come with sub-group analyses)
• For NDMM with AKI: 

– Bolus dosing of cyclophosphamide is not effective
– However, hyper-fractionated cyclophosphamide, or lower dose oral cyclophos may provide improved 

outcomes by providing more consistent cytotoxic therapy
– Randomized trials are clearly needed in this population

38

Relapsed Myeloma: 
New Drugs 2020

39
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DREAMM-2: Study Design

Lonial et al, Lancet Onc 2020

40

DREAMM-2: Demographics

Lonial et al, Lancet Onc 2020

41
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DREAMM-2: ORR and DOR

Lonial et al, Lancet Onc 2020

42

DREAMM-2: 
Special Attention to Occular Toxicity

Lonial et al, Lancet Onc 2020
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Thoughts: 

• BelMaf is a promising agent
• Ocular toxicity is common, frequently requires dose reductions/holds
• Evaluation by an ophthalmologist or optometrist are required every cycle

– Unique and potentially challenging collaborative practice 
– May prove to be a barrier

44

Selinexor Bortez Dex (SVd): 
BOSTON study

Dimopoulos et al ASCO 2020

45



9/11/20

21

BOSTON: Key I/E criteria

Dimopoulos et al ASCO 2020

46

BOSTON study: Demographics

Dimopoulos et al ASCO 2020

47
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BOSTON study: PFS and ORR

Dimopoulos et al ASCO 2020

48

BOSTON study: PFS and ORR

Dimopoulos et al ASCO 2020

49
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Thoughts

• Selinexor remains challenging to give
• Prophylactic olanzapine may help with anorexia and nausea
• Combinatorial therapy is rationale, since the mechanism of action is inhibiting nuclear export
• Hopefully we’ll see additional data from STORM coming out soon with carfilzomib, daratumumab and 

pomalidomide dosing

50

Survivorship in Multiple Myeloma:
Dealing with long term complications in an incurable disease

51
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Second Primary Malignancies

Razavi et al, Blood 
Cancer Journal 201352

SPM Development: 
Post-BMT lenalidomide maintenance 

Holstein et al, Lancet Haem 2017
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SPM Development:
Roll of ASCT (high dose chemotherapy)

Rationale
• Autologous stem cell transplant relies on 

high dose, genotoxic therapy
• This patient population is likely pre-disposed 

to SPMs due to underlying stem cell defects 
and alterations of the bone marrow 
microenvironment

Design
• Data: California Cancer Registry linked to the 

state wide discharge database
• Patients: all newly diagnosed myeloma 

patients surviving at least 1 year without SPM 
during first year

• Analysis: compare cumulative incidence of 
SPM development in aSCT to non-aSCT
recipients

54

SPM Development: 
Contribution of Stem Cell Transplant

Rosenberg et al, under review
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SPM Development: 
CCR offering concerning trends

56

Cardiovascular disease in myeloma patients

Rationale
• Older patient population
• Potential cardiotoxic therapy
• More common in African Americans, a 

population a higher risk of cardiovascular 
outcomes

Design
• Data: California Cancer Registry linked to 

statewide discharge database
• Population: all newly diagnosed MM patients 

with no previous admission for cardiovascular 
events

• Outcome: cumulative incidence of admission 
for cardiovascular events

57
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Cardiovascular endpoints

58

Current Clinical Trial Portfolio

Treatment 
Line

Newly 
Diagnosed BMT Maintenance Relapse: 1-3 prior lines

Relapse: 
Multiply R/R Phase 1 CAR-T Open?

SWOG 1803 Post-BMT maintenance, Yes

PHI-100: 
KRD+AMG232 Not refractory to KRd, prior carfilzomib allowed Yes

UCHMC 1915: 
Elo/Ipi Awaiting SRC

UCHMC 1809: 
DIPd No prior progression on Pom, no prior Dara or Ix Yes

KITE-718-301 HLA restricted; must express MAGE A3/A6 Yes

POSIEDA Prior Dara, PI, imid, no cardiovascular dz Yes

SUTRO BCM-1 NHL+MM Yes

UCHMC 20XX: 
BelMaf/Pom 2-4 prior lines of therapy 2-4 prior lines Protocol Development

DREAMM Patients with eGFR<30 Awaiting SRC

KPG 818 NHL+MM Awaiting SRC

AEVI-007 Awaiting SRC
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Case 1: Leukemia
HPI: 

• A 73-yo F presents to her PCP with 2 months of worsening fatigue and dyspnea

• She has HTN, HLD, and insulin-independent DM. She has no history of prior malignancy or 
chemotherapy. She lives with her partner and walks 30 minutes daily. 

• Labs: WBC 9.4 (ANC 400), Hgb 8.3, Plts 84. She has no evidence of TLS or DIC
– A peripheral smear shows 32% blasts

3

Case 1
Bone Marrow Biopsy 

• Acute Myeloid Leukemia (65% blasts)

• Aspirate: Markedly increases blasts, morphology 
similar to that seen in peripheral blood

• Flow: Myeloid blasts are 70% of total events. 
Expressed weak: CD7, CD13, CD33, CD34, CD38, 
CD71, CD119.

• Cytogenetics: Normal

• Molecular Testing: TP53, IDH1 mutations

Image Credit: ASH Image bank
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Case 1: Question 1

How would you treat this patient?

A. CPX-351 (Vyxeos)

B. Azacitidine plus Venetoclax

C. Glasdegib plus LoDAC

D. Ivosidenib monotherapy

5

Case 1: Leukemia

• She is treated with Azacitidine plus 
Venetoclax.

DiNardo et al, NEJM, August 2020

6
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Case 1: Leukemia

• Ivosidenib monotherapy would also be an 
FDA-approved option, especially if she 
were considered unfit for Aza/Ven

• Response to ivosidenib monotherapy are 
not as promising as Aza/Ven

DiNardo et al, NEJM, 2018
Roboz et al, Blood, 2020

7

Case 1: Leukemia

• She is treated with Azacitidine plus 
Venetoclax.

• She tolerates this regimen well, but does 
require Venetoclax to be dose-adjusted 
from 28 days/cycle to 21 days/cycle due to 
persistent cytopenias.

• After 2 cycles, she receives a repeat bone 
marrow biopsy. She is in CR with 
incomplete count recovery (CRi). MRD is 
negative. 

DiNardo et al, NEJM, August 2020
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Case 1: Question 2

What would be your next step in management?

A. Continue Azacitidine/Venetoclax indefinitely

B. Continue IV Azacitidine monotherapy

C. Start oral Azacitidine monotherapy

D. Referral for HCT

E. A and E

9

Case 1: Leukemia

• She continues on azacitidine and venetoclax. 

• She is referred to a transplant center and, after comprehensive geriatric assessment, is 
deemed to be a candidate for HCT. Her sister is HLA typed and found to be a match.

• Outcomes of HCT after Ven-based regimens

Pratz et al, ASH 2019
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Case 1: Take-home points
• In 2020, there are many new options for older patients with AML

– There is increasing need to compare endpoints across trials as a single patient may have multiple 
reasonable options

• Azacitidine and Venetoclax improved OS in patients 75 years or older or unfit for standard induction 
with newly diagnosed AML

– Patients with TP53 mutations can achieve remission with Aza/Ven, but are more likely to relapse

• Patients may still be evaluated for allogeneic stem cell transplant if receiving lower intensity therapy, 
and there are many geriatric-specific metrics for evaluating older adults as possible HCT candidates 
beyond chronologic age
– When in doubt, refer

11

Case 2: Multiple Myeloma
HPI: 

• A 60 yo M with well-controlled hypertension presents to urgent care with worsening back 
pain.  He is otherwise healthy and rides his bicycle daily. 

• Labs:

– Hgb 9.8, Ca 11.8, Cr 1.0, LDH 400, Beta-2-microglobulin 4.1 mg/L, Albumin 3.8
– SPEP/SIFE demonstrated M-protein of 3.8 g/dL
– sFLC demonstrated kappa of 678, lambda 14, k/l ratio 0.02
– Immunoglobulins: IgG 1030, IgA 117, IgM 45
– UPEP unremarkable

12
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Case 2: Multiple Myeloma
HPI, continued: 

• BMBx: 

– 45% atypical IgG kappa-restricted plasma cells
– FISH: Trisomies involving chromosomes 3 and 11, but no IgH translocation, del(17p) or gain 

1q

• MRI Spine: Lytic lesions at T9 and L1

• PET: Lytic lesions as above

13

Case 2: Multiple Myeloma
HPI, continued: 

• BMBx: 

– 45% atypical IgG kappa-restricted plasma cells
– FISH: Trisomies involving chromsomes 3 and 11, but no IgH translocation, del(7p) or gain 1q

Palumbo et al, J Clin Oncol, 2015
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Case 2: Question 1

How would you initially treat this patient?

A. Lenalidomide/Dexamethasone (Rd)

B. Bortezomib/Lenalidomide/Dexamethasone (VRd)

C. Carfilzolib/Lenalidomide/Dexamethasone (KRd)

D. Daratumumab/Bortezomib/Lenalidomide/Dexamethasone (Dara-RVd)

15

Case 2: Multiple Myeloma

• He is started on Bortezomib/Lenalidomide/Dexamethasone (RVd)

• Why not KRd?

ENDURANCE

Kumar et al, Lancet Oncology, October 2020
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Case 2: Multiple Myeloma
• He is started on Bortezomib/Lenalidomide/Dexamethasone (RVd)

• Why not RVd-Daratumumab?

GRIFFIN

Voorhees et al, Blood, August 2020

17

Case 2: Multiple Myeloma

• He is started on Bortezomib/Lenalidomide/Dexamethasone (RVd)

• After 4 cycles, he achieves a VGPR. He then proceeds to auto-HCT, which was 
uncomplicated.

• Following auto-HCT he resumes lenalidomide maintenance and achieves a CR. 

• 24 months after starting maintenance, he presents to the emergency room with new 
shortness of breath and palpitations and is found to be in Afib with RVR. He is rate controlled 
and feels much better. During his hospitalization, he is found to have worsening anemia and 
a newly rising M-protein. 

18
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Case 2: Question 2

What should his next line of therapy be?

A. Daratumumab/Lenalidomide/Dexamethasone (Dara-Rd)

B. Daratumumab/Bortezomib/Dexamethasone (Dara-Vd)

C. Daratumumab/Carfilzolib/Dexamethasone (Dara-Kd)

D. Pomalidomide/Bortezomib/Dexamethasone (PVd)

19

Case 2: Multiple Myeloma
• He is started on Dara/Bortezomib/Dexamethasone. Carfilzomib was avoided due to cardiac 

comorbidity and he is likely lenalidomide refractory as he progressed while on lenalidomide 
maintenance. 

CASTOR

Palumbo et al, NEJM, 2016
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Case 2: Multiple Myeloma

• He is started on Dara/Bortezomib/Dexamethasone. Carfilzomib was avoided due to cardiac 
comorbidity and he is lenalidomide refractory as he progressed while on lenalidomide 
maintenance. 

• After 7 cycles, he develops progressive neuropathy to the point where he can no longer 
button his shirt. Repeat BMBx shows CR, MRD+. He is maintained on monthly Daratumumab 
monotherapy.

• 3 months later, he is found to have elevated M-protein and worsening anemia on routine 
labs. He is confirmed to have relapsed disease.

21

Case 2: Question 3

What should his next line of therapy be?

A. Carfilzomib/Daratumumab/Dexamethasone

B. Elotuzumab/Pomolidomide/Dexamethasone

C. Isatuximab/Pomalidomide/Dexamethasone

D. Pomalidomide/Cyclophosphamide/Dexamethasone

E. Belantamab Mafadotin

F. Selenexor/Bortezomib/Dexamethasone

G. Repeat ASCT

22
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Case 2: Multiple Myeloma
• He is started on elotuzumab/pomalidomide/dexamethasone as he has not been exposed to 

these agents previously.

ELOQUENT-3

23

Case 2: Take-home points

• RVd is still considered standard of care for newly diagnosed standard-risk multiple myeloma.

• KRd did not improve PFS in comparison with RVd

– ENDURANCE trial did not include patients with high-risk disease
– Extended KRd may be an option in high-risk patients

• Dara-RVd is an emerging option for newly diagnosed, transplant eligible patients with MM
– GRIFFIN trial improved stringent CR with Dara-RVd

– Overall similar safety profile as RVd
– Ongoing Phase III PERSEUS trial– we await survival data

24
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Case 2: Take-home points, cont.

• There are several options for relapsed disease without evidence of best sequencing. 

• Choice of regimen is often impacted by side effect profile. 

25

Case 3: Lymphoma
HPI
• An otherwise-healthy 69 yo F presents with painless 

cervical adenopathy. 

• Labs: CBC is normal, LDH and beta-2-macroglobulin are 
elevated

• CT Neck/Chest/Abdomen/Pelvis: Multiple cervical, axillary, 
and inguinal nodes measuring up to 3.5 cm in largest 
dimension as well as a retroperitoneal nodal conglomerate 
measuring 9 cm. 

• Core needle biopsy of cervical node: Grade 2 follicular 
lymphoma

• BMBx: involvement by FL

Image Credit: ASH Image bank
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Case 3: Question 1
How would you treat this patient?

A. R-CHOP

B. R-CVP

C. Bendamustine + Rituximab

D. Bendamustine + Obinutuzumab

E. Rituximab + Lenalidomide

F. Observation

27

Case 3: Lymphoma
• She is started on treatment with rituximab and bendamustine. 

• She feels strongly about limiting her time in the infusion center, and thus opts for subcutaneous 
rituxumab

SABRINA

Davies et al, Lancet Hematology, 2017
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Case 3: Lymphoma
• She is started on treatment with rituximab and bendamustine. 

• What about obinatuzumab and rituximab? What about rituximab and lenalidomide? 

! No significant difference in 5-yr OS between arms (90.2% vs 
89.4%, respectively; HR: 0.87; 95% CI: 0.62-1.22; P = .41)

! Some increase in infusion reactions, cytopenias with 
Obinutuzumab 

GALLIUM-3

Townsend et al, ASCO, 2020..

RELEVANCE

Morschhauser et al, NEJM, 2018

29

Case 3: Lymphoma
• Five years after completion of maintenance rituximab, she develops recurrent back 

pain. She is more fatigued than previously, but otherwise has no B-symptoms. Her 
labs are normal. 

• Repeat PET demonstrates recurrent axillary and retroperitoneal adenopathy 
measuring up to 5 cm, including an RP conglomerate measuring 9 cm. SUV max is 7 
in the R axilla. 

• An open biopsy of her axillary mass demonstrates recurrent grade 2 FL with no 
evidence of transformation. 

30
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Case 3: Question 2
How would you treat this patient?

A. R-CHOP

B. Obinutuzumab plus Bendamustine

C. Rituximab plus Lenalidomide

D. Idelalisib

E. Tazemetostat

F. Observation

31

Case 3: Lymphoma
• She is treated with rituximab plus lenalidomide (R2) for 6 months and achieves a PR.  She continues 

obinatuzumab maintenance for 18 months. 

Leonard et al, JCO, 2019

AUGMENT
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Case 3: Lymphoma
• Two years later, she relapses with bulky axillary and cervical adenopathy, again confirmed to 

be grade 2 follicular lymphoma on core biopsy. Mutational testing confirms she has an EZH2
mutation. 

• She is still considers herself relatively healthy and walks 30 minutes per day, but she is now 78 
years old and wishes to avoid toxicities if possible. She begins treatment with tazemetostat.

Morschhauser et al, ASH, 2019
Image from ClinicalCareOptions

33

Case 3: Lymphoma

Slide credit: clinicaloptions.com
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Case 3: Take-home points

• Outcomes for patients with untreated FL have approved substantially in the era of 
rituximab based strategies
– Median survival is now ~20 years
– Rituximab-Bendamustin is still standard of care.
– Obinatuzumab plus chemotherapy improves PFS compared to rituximab plus 

chemotherapy, but is associated with more cytopenias
– Rituximab plus lenalidomide is a good option, especially for patients who wish to avoid 

chemotherapy

35

Case 3: Take-home points

• There are multiple FDA-approved options for R/R FL
– Bendamustine + Obinatuzumab for patients who relapsed after rituximab

– Lenalidomide + Rituximab
– Tazemetostat (R/R after >2 prior therapies with EZH2+, or if no other therapeutic options)
– PI3K inhibitors (R/R after >2 prior therapies)
– Cellular therapies, auto-HCT for advanced disease if patients are candidates
– Always critical to rule out transformation in R/R disease
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Case 4: Leukemia
HPI: 

• A 50 yo F presents to urgent care with worsening fatigue and easy bruising.  She has 
hypothyroidism on levothyroxine but is otherwise healthy.

• Labs: WBC 7.3 (ANC 200), Hgb 7.9, Plts 11. She has no evidence of TLS or DIC. 

– A peripheral smear shows 19% blasts

• Bone Marrow Biopsy: Initial aspirate reveals 35% blasts. 
– Flow cytometry confirms 42% myeloid blasts expressing weak CD7, CD13, CD34, CD38, 

CD71, CD119.

37

Case 4: Question 1

How would you treat this patient?

A. Admit, start 7 + 3 immediately

B. Admit, wait for cytogenetics and molecular testing, then start therapy

C. Discharge home while waiting for cytogenetics and molecular testing, then readmit once results 
are available to start therapy

38
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Case 4: Leukemia
• She is discharged home. Two days later, molecular testing reveals a FLT3-ITD mutation and 

cytogenetics are normal. 

• She is started on 7 + 3 and midostaurin is added on day 8. 

Röllig et al, Blood, August 2020 Stone et al, NEJM, 2017

RATIFY

39

Case 4: Leukemia

• Her Day 14 BMBx shows hypocellular marrow with no evidence of blasts. Her Day 34 BMBx
shows normocellular marrow with no blasts, MRD negative by flow cytometry. 

• She begins consolidation with HiDAC plus midostaurin.

• While undergoing unrelated donor search for allo-HCT, she develops new peripheral blasts 
and is found to have relapse, again with FLT3-positive disease.
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Case 4: Question 2

How would you treat this patient?

A. Repeat induction with 7 + 3 + Midostaurin

B. Repeat induction with MEC

C. Start gilteritinib monotherapy

D. Start gilteritinib plus venetoclax

E. Start azacitidine plus sorafenib

41

Case 4: Leukemia

• She begins gilteritinib monotherapy, which she tolerates well aside from mild neuropathy.

• After 2 months, she has a repeat BMBx and is found to have an MRD-negative CR. She 
proceeds to allogeneic HCT and remains in CR on her Day 90 BMBx

• Following transplant, she is restarted on gilteritinib monotherapy as part of a clinical trial. 

ADMIRAL

Perl et al, NEJM, 2019
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Case 4: Take-home points
• As stratification in frontline AML treatment evolves, time-to-diagnosis data suggests it may be feasible 

to wait for genetic and other laboratory results prior to starting induction

• Midostaurin, in combination with 7 + 3, remains standard of care for newly-diagnosed FLT3-mutated 
AML

• Gilteritinib, as monotherapy, is standard of care for relapsed/refractory FLT3-mutated AML

• There are many additional FLT3 inhibitors and FLT3 inhibitor combinations in active clinical 
development

• In the US, the role of post-transplant maintenance therapy is not standardized.

– Most patients with FLT3-mutated AML will receive a post-HCT FLT3i, but the choice is not 
standardized. Post-transplant azacitidine is possible in non-FLT3 mutated patients.

– There are on-going clinical trials, and off-label use is possible as well. 
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