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Agenda

Part 1: Chronic Lymphocytic Leukemia

1. Introduction to CLL
a. Epidemiology of CLL
b. Prognosis and clinical course of the disease
c. Pathophysiology of CLL
d. Quality of life

2. Prognostication and Prediction
a. Conventional staging systems
b. Clinical and phenotypic markers
¢. Molecular and genomic markers

3. Treatment Paradigms in CLL
a. Chemoimmunotherapy

b. Treatment-naive CLL
i. Novel agents
1) BTK inhibitors
2) BCL2 inhibitors
ii. Efficacy and safety data for targeted therapies
iii. Managing adverse events

c. Relapsed/refractory (R/R) CLL
i. PI3K inhibitors
1) Managing adverse events
ii. Revisiting BTK and BCL2 inhibitors in the R/R setting

d. Role of Allo-SCT
4. Choose the Appropriate Therapy: A Lightning Round of 5 Short Cases

5. Applying Shared Decision-Making in CLL: (Selected Case Studies from the Lightning Round)
a. Considering goals of care and patient preferences in the management of CLL
b. Patient education on CLL and therapy options
c. Applying shared decision making to clinical practice

6. Conclusions: CLL
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Part 2: Acute Myeloid Leukemia

7. AML: An Overview
a. Review of epidemiology, disease pathophysiology, and course
b. Effects on QoL
c. Treatment options and standard of care

8. The Genomics of AML and the Role of Biomarkers in AML
a. Common genetic aberrations
i. Diagnostic and prognostic value
ii. Role in treatment decision-making
iii. Guidelines and recommendations for testing

9. De novo, secondary, and relapsed/refractory (R/R) AML
a. Role of HSCT
b. Currently Approved Novel Agents for the Management of Patients with AML
i. Indications and efficacy and safety studies
1) Liposomal 7+3/CPX-351
2) BCL-2 inhibitor
3) Hedgehog pathway inhibitor
4) FLT3 inhibitor
5) IDH1 inhibitor
6) IDH2 inhibitor
7) CD33 drug-antibody conjugate
8) CC-486

10. Choose the Appropriate Therapy: A Lightning Round of 5 Short Cases
11. Personalizing Therapy: Applying Shared Decision Making in AML

12. Conclusions: AML

Part 3:
Questions and answers

Adjournment
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PROGRAM OVERVIEW

This live activity will cover the treatment and management of patients with AML and CLL.

TARGET AUDIENCE

This activity is intended for US-based hematologists, medical oncologists, and other healthcare
providers involved in the management of patients with CLL and/or AML.

LEARNING OBJECTIVES

Upon completion of the program, attendees should be able to:

Med
Educ

Med

Determine how genetic and molecular markers aid in determining treatment strategies
for patients with either CLL or AML

Differentiate therapy for the treatment of newly diagnosed or relapsed/refractory (R/R)
CLL or AML based on disease- and patient-specific factors and communicate treatment
plans using shared decision-making strategies

Distinguish adverse events associated with either CLL or AML treatment to appropriately
prevent and/or manage potential effects

ACCREDITATION STATEMENT
Learning Group is accredited by the Accreditation Council for Continuing Medical
ation to provide continuing medical education for physicians.

CREDIT DESIGNATION STATEMENT
Learning Group designates this live virtual activity for a maximum of 2.0 AMA Category 1

Credit™. Physicians should claim only the credit commensurate with the extent of their
participation in the live virtual activity.



NURSING CREDIT INFORMATION
Purpose: This program would be beneficial for nurses involved in the care of patients with AML
and CLL.
Credits: 2.0 ANCC Contact Hours.

CNE ACCREDITATION STATEMENT
Ultimate Medical Academy/CCM is accredited as a provider of nursing continuing professional
education development by the American Nurses Credentialing Center’s Commission on
Accreditation.

Awarded 2.0 contact hours of continuing nursing education of RNs and APNSs.

DISCLOSURE POLICY STATEMENT

In accordance with the Accreditation Council for Continuing Medical Education (ACCME)
Standards for Commercial Support, educational programs sponsored by Med Learning Group
must demonstrate balance, independence, objectivity, and scientific rigor. All faculty, authors,
editors, staff, and planning committee members participating in an MLG-sponsored activity are
required to disclose any relevant financial interest or other relationship with the
manufacturer(s) of any commercial product(s) and/or provider(s) of commercial services that
are discussed in an educational activity.

DISCLOSURE OF CONFLICTS OF INTEREST

Michael R. Grunwald, MD receives consulting fees from AbbVie, Agios, Amgen, Astellas,
Blueprint Medicines, Bristol Myers Squibb, Cardinal Health, Daiichi Sankyo, Gilead,

Incyte, Karius, Pfizer, Premier, Sierra Oncology, and Stemline Therapeutics; receives research
funding (institution) from Incyte and Janssen; and has stock ownership in Medtronic.

Ryan Jacobs, MD serves on a speaker bureau for AbbVie, AstraZeneca, Janssen,

Pharmacyclics, Secura Bio and TG Therapeutics; serves as consultant for Adaptive, AstraZeneca,
Genentech, Secura Bio, and TG Therapeutics; and receives research funding from MEI

Pharma Pharmacyclics, Teneobio and TG Therapeutics.

CME Content Review
The content of this activity was independently peer reviewed.
The reviewer of this activity has nothing to disclose.

CNE Content Review
The content of this activity was peer reviewed by a nurse reviewer.

Douglas Cox, MSN, MHA, RN
Ultimate Medical Academy/CCM — Lead Nurse Planner



The reviewer of this activity has nothing to disclose

The staff, planners, and managers reported the following financial relationships or relationships
to products or devices they or their spouse/life partner have with commercial interests related
to the content of this CME/CE activity:

Staff, Planners and Managers

Matthew Frese, General Manager of Med Learning Group has nothing to disclose.

Christina Gallo, SVP Educational Development for Med Learning Group has nothing to disclose.
Felecia Beachum, Program Manager for Med Learning Group has nothing to disclose.

Deb Gordon, Medical Director for Med Learning Group, owns stock in AbbVie and Merck.
Douglas Cox, MSN, MHA, RN, UMA/CCM — LNP, has nothing to disclose.

Lauren Welch, MA, VP of Accreditation and Outcomes for Med Learning Group has nothing to disclose.
Russie Allen, Accreditation and Outcomes Coordinator for Med Learning Group has nothing to disclose.

DISCLOSURE OF UNLABELED USE

Med Learning Group requires that faculty participating in any CME activity disclose to the
audience when discussing any unlabeled or investigational use of any commercial product or
device not yet approved for use in the United States. During this lecture, the faculty may
mention the use of medications for both FDA-approved and nonapproved indications.

METHOD OF PARTICIPATION

There are no fees for participating and receiving CME credit for this live virtual activity. To
receive CME/CNE credit participants must:

1. Read the CME/CNE information and faculty disclosures.
2. Participate in the live virtual activity.
3. Submit the evaluation form to Med Learning Group.

You will receive your certificate as a downloadable file.

DISCLAIMER

Med Learning Group makes every effort to develop CME activities that are science-based. This
activity is designed for educational purposes. Participants have a responsibility to use this
information to enhance their professional development in an effort to improve patient
outcomes. Conclusions drawn by the participants should be derived from careful consideration
of all available scientific information. The participant should use his/her clinical judgment,
knowledge, experience, and diagnostic decision-making skills before applying any information,
whether provided here or by others, for any professional use.
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Staff will be glad to assist you with any special needs. Please contact Med Learning Group prior

to participating at info@medlearninggroup.com
For CME questions, please contact Med Learning Group at info@medlearninggroup.com

Contact this CME provider at Med Learning Group for privacy and confidentiality policy
statement information at http://medlearninggroup.com/privacy-policy/
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Learning Objectives

* Determine how genetic and molecular markers aid in determining treatment strategies for
patients with either chronic lymphocytic leukemia (CLL) or acute myeloid leukemia (AML)

* Differentiate therapy for the treatment of newly diagnosed or relapsed/refractory CLL or
AML based on disease- and patient-specific factors and communicate treatment plans
using shared decision-making strategies

* Distinguish adverse events associated with either CLL or AML treatment to appropriately
prevent and/or manage potential effects
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Chronic Lymphocytic Leukemia (CLL)

¢ Small, monomorphic, mature B-cells Sthenpox

ALL9.3 CLL 34.8%
* At least 5000/uL B-cells

CML 14.9%

* Co-express CD5 and CD23
AML 33.1%

In the US in 2021, an estimated 21,250
patients will be diagnosed with CLL?

Average age of CLL at diagnosis = ~70 years3

IWCLL = International Workshop on Chronic Lymphocytic Leukaemia; CD = cluster of differentiation; ALL = acute lymphocytic leukemia; CML = chronic myeloid leukemia.

1. Hallek M, et al; IWCLL. Blood. 2008;111:5446-5456. 2. American Cancer Society (ACS). Cancer Facts & Figures 2021 (www.cancer.org/content/ dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-
facts-and-figures/2020/cancer-facts-and-figures-2020.pdf). 3. ACS CLL key statistics (www.cancer.org/cancer/chronic-I tic: ia/about/key-statistics.html). Accessed 7/7/2021.

What Do We Do at Initial Presentation?

History and physical Conventional karyotyping
CBC with differential Interphase FISH

CMP IgHV mutational analysis
Quantitative immunoglobulins Beta-2 microglobulin
Infectious serology LDH

Peripheral blood flow cytometry

+ CT scan of CAP

+ bone marrow biopsy

CBC = complete blood count; CMP = comprehensive metabolic panel; CT = computed tomography; CAP = chest/abdomen/pelvis; FISH = fluorescence in situ hybridization; IgHV =
immunoglobulin heavy-chain variable region (gene); LDH = lactate dehydrogenase; CLL-IPI = International Prognostic Index for CLL.
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Prognostic Markers

* IgHV mutational status

* TP53 mutation analysis
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Interphase FISH Correlates With Overall Survival

1001

Patients surviving (%)

17p deletion

11q deletion

12q trisomy
Normal karyotype
139 deletion as
sole abnormality

0 T T T T T T T T T T

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180

Months

Dohner H, et al. N Engl J Med. 2000;343:1910-1916.

Outcome by Interphase FISH Abnormalities

Median Time to
Treatment (mos)

Abnormality
detected by FISH

Median OS
(mos)

Patients
(%)

9

32

7

(K

79

18

33

16

92

55

49

18

*sole abnormality.
0S = overall survival; del = deletion; mo(s) = month(s).

Déhner H, et al. N Engl J Med. 2000;343:1910-1916.
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Prognostic Markers

* Interphase cytogenetics by FISH

* TP53 mutation analysis

Significance of IgHV

IgHV undergoes hypermutation during B-cell development?’?
Mutational status of IgHV predicts clinical outcome in CLL?
Mutated IgHV is defined as <98% sequence homology to established germline sequence?

Unmutated IgHV predicts earlier therapy, poorer response, inferior survival, and risk of
transformation?®2

1. Damle RN, et al. Blood. 1999:94:1840-1847. 2. Rozovski U, et al. Acta Haematol. 2018;140:51-54.
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IgHV Mutational Status Predicts Survival

Median OS
Mutated (55%) 293 months
Unmutated (45%) 117 months
P=.001 (log-rank test)

Surviving (%)

Hamblin TJ, et al. Blood. 1999;94:1848-1854.

Prognostic Markers

* Interphase cytogenetics by FISH

* IgHV mutational status




Criteria for Initiation of Treatment

Active Disease

Symptoms

Active disease is defined as having
21 of the following:

Hemoglobin <10 g/dL

Platelet count <100 x 10%/L
Symptomatic or functional extranodal
involvement

Autoimmune anemia or
thrombocytopenia poorly responsive to
corticosteroids

Lymphocyte doubling time <6 months
Bulky disease (spleen =6 cm beneath
costal margin, lymph nodes 210 cm)

Unintentional
weight loss

Fever without

(210% within g

6 months)

Significant
fatigue

infection
>100.5°F
(38.0°C)
>2 weeks

Night sweats
(21 month)

Hallek M, et al. Blood. 2018;131:2745-2760.

Advances in Therapeutic Paradigms

Cytotoxic

chemotherapy

immunotherapy

Small-molecule

inhibitors

9/30/2021
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FCR vs BR—CLL10 GCLLSG Trial

P value
NS
.034
.003
NS
<.001
.001

FCR = fludarabine + cyclophosphamide + rituximab; BR = bendamustine + rituximab; GCLLSG = German CLL Study Group; ORR = overall/objective response rate; CR = complete
response/remission; PFS = progression-free survival; yr(s) = year(s); TRM = treatment-related mortality; NS = not significant.

Eichhorst B, et al. Lancet Oncol. 2016;17:928-942. Eichhorst B, et al. Blood. 2014;124(21): abstract 19.
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FCR: A Possible Cure for CLL?

Median PFS was not reached at Patients

12.8 years in IgHV-mutated group 12.8-year result n
] 88

g 126
P <.0001

Almost 51% of IgHV-mutated
patients achieved MRD negativity

No relapses have been seen
beyond 10 years in IgHV-mutated
patients

P <.0001
FCR vs ibrutinib as preferred front-
line therapy?

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16
Time (years)

0

IgHV-m = IgHv-mutated; IgHV-u = IgHV-unmutated; MRD = minimal residual disease.

Thompson PA, et al. Blood. 2016;127:303-309.

Proportion of Patients According to Age and IgHV Status

<70 yrs at 1st treatment,
IgHV unmutated

<70 yrs at diagnosis,

270 yrs at 1st treatment,
<70 yrs at 1st treatment, del(17p) —— 2%
<70 yrs at 1st treatment, unfit — 2%

Slide courtesy of Dr. Alessandra Tedeschi.
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Obinutuzumab + Chlorambucil—CLL-11 Trial

Va3

N "’f,,,’,"//////,,,, Stratified HR for progression or
e ly a
u, iy, death with G-Clb = 0.39
/
¢ “ury, 95% Cl: 0.31-0.49

]
/,
73 '/

L 277y

i L 7] P <.001

Ly
II/IIH
{10 0y
17
17
7

£
Ll pptd Lt 4 42

Probability of PFS

+—15.2 mos +—26.7 mos

15 18 21 24 27 30 33 36 39
Months

* Obinutuzumab is an engineered anti-CD20 mAb

* |tis well tolerated in patients with comorbidities and median age of 73

HR = hazard ratio; Cl = confidence interval; Clb = chlorambucil; G-Clb = obinutuzumab + chlorambucil; R-Clb = rituximab + chlorambucil; mAb = monoclonal antibody.

Goede V, et al. N Engl J Med. 2014;370:1101-1110.

Advances in Therapeutic Paradigms

Cytotoxic
chemotherapy

Chemo-
immunotherapy

Small-molecule
inhibitors
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CLL MOA




PFS With Long-Term lbrutinib Use

Relapsed/refractory

T 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
Months

SLL = small lymphocytic lymphoma; R/R = relapsed/refractory; NR = not reached.

Byrd JC, et al. Blood. 2018;132(suppl 1):abstract 3133.

ALLIANCE: Ibrutinib Regimens vs Chemoimmunotherapy in Older
Patients with Untreated CLL

Ibrutinib +
rituximab

No.of Events/ | Median PFS
No. of Patients (95% Cl)

43 mos
68/176 (38-NR)

34/178 NR

32/170 NR

L?HH—H'P—M'P

18 24
Months

Woyach JA, et al. N Engl J Med. 2018;379:2517-2528.

9/30/2021
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Ibrutinib vs FCR in Untreated Younger Patients with CLL (ECOG)

=
(=]
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Probability

Events/ mPFS Events/ mOS
Patients at3 yrs Patients at 3 yrs
37/354 89.4% 4/354 98.8%

R 40/175 72.9% R 10/175 91.5%
HR = 0.35 (95%Cl, 0.22-0.56), P <.001 HR = 0.17 (95%ClI, 0.05-0.54), P <.001

T T T T T T T

(0] 1 2 3 1 2 3
Years Years

(=4
B
1

Probability
°
H
1

o
)
1
o
N
1
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(=)
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ECOG = Eastern Cooperative Oncology Group; mPFS = median PFS; mOS = median OS.

Shanafelt TD, et al. N Engl J Med. 2019;381:432-443.

First-Line BTK Inhibition in Del(17p)/TP53™"t CLL

6.5-year FU 38-mo FU 31.3-mo FU

Median PFS
lbrutinib +
Obinutuzumab = NR
0O-Clb = 19.0 mos

Survival (%)
PFS (probability)

T —
18 24 30 36 42 48 52
Year Time (months)

BTK = Bruton’s tyrosine kinase; O-Clb = obinutuzumab + chlorambucil; FU = follow-up.

1. Ahn [E, et al. N Engl J Med. 2020;383:498-500. 2. Woyach JA, et al. N Engl J Med. 2018;379:2517-2528 and supplement. 3. Moreno C, et al. Lancet Oncol. 2019;20:43-56.
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Real-World Evidence: Use of Ibrutinib in R/R CLL

Connect CLL Registry

* US-based multicenter prospective
observational cohort study

LOT1 LOT1

* N = 1494 patients between 2010 FCR or BR FCR or BR
and 2014 from predominantly

community-based settings

Patients were grouped by line of LOT 2 LOT 23
therapy (LOT) at enrollment Ibrutinib FCR or BR

HR = 0.461
95% Cl, 0.214-0.998
P=.049

Mato A, et al. Blood Adv. 2020;4:1407-1418.

Pattern of Response: Blood Lymphocytes vs Lymph Nodes
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S T
o 9
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Months Months

ALC = absolute lymphocyte count; SPD = sum of the products of perpendicular diameters of lymph nodes.
Byrd JC, et al. N Engl J Med. 2013;369:32-42.




Response Deepens Over Time

RESONATE-2 (ibrutinib monotherapy): cumulative best response over time on study

100% 1
4% 79

90% - 1% % 10% 13% 15% _

1% T 20%  24% 5y
80% A 1% 1%

70% % 4% 4w gy
60% 1
50% 1
40% 69%
30% 1
20% 1

% -
10% 13% = gop "2 mxm

i 7% 7% Tay Ta% . "% 4%  a%  a%  _a%
(] 1 ] ] ] 1 1 1 1 1 1 1
9 12 15 18 24 30 36 42 48 54 60

26%  30%

6%

63% 62% 60% 559%

Response rate (%)

Time (mos)

CR = complete response; CRi = CR with incomplete marrow recovery; PR = partial response/remission; nPR = nodular PR, PR-L = PR with lymphocytosis; SD = stable disease; ORR =
overall/objective response rate.

Burger JA, et al. Leukemia. 2020;34:787-798.

Understanding Spectrum of Grade 3/4 AEs With Ibrutinib
Extended Follow-Up

>1-2 >2-3 >3-4 Overall
years years years study
8 19 15 28
10 2
3

Adverse event, %

(9]

~
-
o

-
oo

O(o|o|o =22 |IN[N
Plwjlw|lwlw| O ||
wWlo|N|OIN|OV|OIN|O
(O |N|NMN|IN|/O|O(N|O
o|lo|o|o|o|o|o|Oo|w
N[O || N|[N|©|©

Dose reductions due to AEs = 14%; discontinuation due to AEs = 26%

Consider risks and benefits in patients on anticoagulants; monitor for bleeding, fever, infections
(evaluate promptly)

AE = adverse event.
O’Brien S, et al. Blood. 2018:131:1910-1919 and supplement. Byrd JC, et al. Clin Cancer Res. 2020;26:3918-3927.

9/30/2021
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Dosing Modifications for
Managing Adverse Reactions with Ibrutinib

1st

OCCURRENCE

Interrupt until resolution
to Grade 1 or baseline

RESUME
at same dose

420 mg

2nd

OCCURRENCE

Interrupt until resolution
to Grade 1 or baseline

RESUME
at same dose

3rd

OCCURRENCE

Interrupt until resolution
to Grade 1 or baseline

RESUME
at same dose

4th

OCCURRENCE

DISCONTINUE
if adverse reaction
persists or reoccurs
following
2 dose reductions

280 mg 140 mg

Ibrutinib (Imbruvica®) prescribing information (PI) 2019 (https://imbruvica.com/files/prescribing-information.pdf). Accessed 7/7/2021.

Ibrutinib

Approved for front-line and relapsed therapy for all CLL
Promising responses: ~90%

Functions as a disease modulator—low incidence of complete responses
— 2-7% in relapsed/refractory CLL
— Up to 29% in previously untreated CLL

Response deepens over time
— Median time to response is 4 mos

— Median time to best response is 12 mos

Del17p responds, but PFS is shorter

Slide courtesy of Dr. Ryan Jacobs.
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ACE-CL-001: Acalabrutinib in Treatment-Naive Cohort

= = =
'S ) ()

Event-free survival (proportion)
(=]
N

Median EFS = NR (95% ClI, NR)
48-month EFS rate = 89.8 %(95% Cl, 81.9-94.4%)

0.0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
No. at risk Time (mos)
99 97 97 9 96 96 96 96 95 94 93 93 93 92 92 91 91 89 89 89 87 87 8 63 63 34 25 23 O

EFS = event-free survival.
Byrd JC, et al. Blood. 2021;137:3327-3338.

ELEVATE-TN: Acalabrutinib * Obinutuzumab in Treatment-Naive
Patients With Coexisting Medical Conditions

Phase 3, open-label trial
Untreated CLL

Eligible patients were either
265 years or 18 to <65 years
with comorbidities

Median FU = 28.3 mos

Median PFS, mos

Post hoc analysis Acalabrutinib + NR; HR = 0.10
[IILITTFOTEL I (95% Cl, 0.06—0.17); P <.0001

HR for PFS between NR; HR = 0.20
acalabrutinib + obinutuzumab _ B UL L1508 B LB

.. Obinutuzumab 22.6 mos; HR = 0.49

and acalabrutinib monotherapy + chlorambucil (95% Cl, 0.26-0.95)
=0.49 (95% Cl, 0.26—0.95) 12 18 24
Time (mos)

Acalabrutinib

Sharman JP, et al. Lancet. 2020;395:1278-1291.
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ELEVATE-TN: Acalabrutinib * Obinutuzumab in Treatment-Naive
Patients With Coexisting Medical Conditions

+ Censored

18 24
Time (mos)

Modified from Sharman JP, et al. Lancet. 2020;395:1278-1291.

Phase 3 ACE-CL-309/ASCEND: Acalabrutinib Improves PFS in R/R CLL

=

TN

HR (95% CI)
P-value

NR
16.8

Acalabrutinib vs IdR/BR
0.31 (0.20-0.49)
P <.0001

HR (95% Cl), P-value

Acalabrutinib Acalabrutinib vs IdR
01234567 8 910111213141516171819202122232425262728 1d e 0.29 (0.18-0.46)
i 2 elalisib + P <0001
Time (mos) rituximab :

No. at risk
Acalabrutinib

Acalabrutinib vs BR
15515415315114814714314214213913813713313112912812712211911979 77 73 34 34 16 5 5 0
IdR/BR

Bendamustine 0.36 (0.19-0.69)
155150150147 146 145138129128118109107 95 94 86 76 74 67 65 62 47 42 38 18 13 6 1 O + rituximab P <.0001

0123456 7 8 9 101112131415 1617 18 19 20 21 22 23 24 25 26 27 28

No. at risk Time (mos)
Acalabrutinib
IdR
BR

155154153151148147143142142139138137133131129128127122119119 79 77 73 34 34 16 5 5 0
119116116114113112106 99 99 90 82 81 73 72 66 57 56 51 49 47 37 33 30 14 9 3 0

36 34 34 33 33 33 32 30 29 28 27 26 22 22 20 19 18 16 16 15 10 9 8 4 4 3 1 0
R = rituximab; IdR = idelalisib + R; BR = bendamustine + R.

Ghia P, et al. J Clin Oncol. 2020;38:2849-2861. Ghia P, et al. J Clin Oncol. 2020;38(15 suppl): abstract 8015.
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Acalabrutinib (ACP-196)

Acalabrutinib is more selective for BTK with less off-
target kinase inhibition compared with ibrutinib in vitro

Recombinant Kinase In on
Assays

IC5, (NM)

Kinase
: Acalabrutinib
BTK
| 930 |

A

- - e LI TEC 93.0
Kinase g P = % 5- ITK >1000
selectivity : ; —— = BMX 46
16

| Ibrutinib |

46 | o8

oofiing | WSS A= ull i, & TXK
.

ErbB2

EroB4 RN
BLK >1000
JAK3 >1000

at1pm ;/1 S 7 7N EGFR >1000
= 4 j ¥ LR 3

Larger red circles represent stronger inhibition

1C,, = half-maximal inhibitory concentration; TEC = tyrosine kinase (TK) expressed in hepatocellular cancer; ITK = IL2-inducible T-cell kinase; BMX = bone marrow TK on chromosome
X; TXK = tyrosine-protein kinase; EGFR = epidermal growth factor receptor; ErbB = erythroblastic oncogene B; BLK = B lymphocyte tyrosine kinase; JAK = Janus kinase.

Herman SEM, et al. Clin Cancer Res. 2017;23:2831-2841. Byrd JC, et al. N Engl J Med. 2016;374:323-332 and supplement.

Acalabrutinib Safety

Phase 1b/2! ELEVATE-TN2 ELEVATE-TN2
Acalabrutinib Acalabrutinib Acalabrutinib + O
N =99 n=179 n=179

Patients remaining on acalabrutinib treatment

Primary reasons for discontinuation
* PD while on treatment 3% 3.9% 3.4%
» Adverse events 6% 8.9% 11.2%

ELEVATE-TN: Most Common AEs? ELEVATE-TN: AEs of Interest?

Acalabrutinib + O Acalabrutinib Har o
AEs, n (%) Acalabrutinib + O  Acalabrutinib

(J 0
Headache . . 66 (36.9) Any grade

Diarrhea _ 62 (34.6) | 1(0.6) Bleeding

. Any grade 43% 39%
L : Grade 23 2% 2%
33(184) | 2(1.1)

Fatigue : : : Hypertension 39 29
Contusion Grade 23 ° i

Arthralgia . . 28 (15.6) | 1(0.6)

O = obinutuzumab; PD = progressive disease.

1. Byrd JC, et al. Blood. 2021;137:3327-3338. 2. Sharman JP, et al. Lancet. 2020;395:1278-1291.
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Incidence of AEs on Acalabrutinib by Year

<1 year (N=99)

1-2 years (n=96)
2-3 years (n=93)
3-4 years (n=89)

Patients (%)

33

25
20 22

17 19 18 17

12 11 12 13
8 g10 3775 8 9
6 6 4 6 T
IET | IE Headache URTI Arthralgia Contusion Weight Nausea Hypertension
increased

6 653

URTI = upper respiratory tract infection.
Byrd JC, et al. Blood. 2021;137:3327-3338. Byrd JC, et al. Blood. 2018;132(suppl 1): abstract 692.

Acalabrutinib for Ibrutinib-Intolerant CLL Patients (N = 33)

Recurred: 28%

M Higher grade
Same grade
Lower grade

Did not recur

Awan FT, et al. Blood Adv. 2019;3:1553-1562.




ELEVATE-RR: Phase 3 Randomized Non-inferiority Open-Label Trial

Key inclusion criteria

* Adults with previously treated CLL
requiring therapy per IWCLL 2008

* Presence of del(17p) or del(11q)
* ECOG PS of <2
* No significant CV disease

* No prior treatment with ibrutinib or
BTK, PI3K, Syk, or BCL-2 inhibitors

N =533

|\

~

Primary endpoint: PFS as assessed by IRC

mN-=S0022D>»2

5
=

Acalabrutinib

100 mg PO BID Continue
until PD or

unacceptable

toxicity

Ibrutinib®
420 mg PO QD

Secondary endpoints: incidence of any grade atrial fibrillation/flutter; incidence of grade 23 infection;

incidence of Richter transformation; OS

Stratification by del(17p) status (yes or no), ECOG PS (2 vs <1), and number of prior therapies (1-3 vs 24)

PS = performance status; IRC = independent review committee; OS = overall survival; PO = by mouth; BID = twice daily; QD = once daily.

Byrd JC, et al. J Clin Oncol. 2021;39(15 suppl): abstract 7500.

ELEVATE-RR: Patient Disposition

Data cutoff date: September 15, 2020.
*Disease progression includes Richter’s transformation.

Byrd JC, et al. J Clin Oncol. 2021;39(15 suppl): abstract 7500.

Ibrutinib
(n = 265)

Acalabrutinib
(n = 268)

41.1 (0.0-58.2) 40.7 (0.2-59.1)

265 (98.9) 264 (99.6)

124 (46.3) 109 (41.1)

141 (52.6) 155 (58.5)

82 (30.6) 68 (25.7)

40 (14.9) 59 (22.3)

7 (2.6) 7 (2.6)

5(1.9) 6 (2.3)

5(1.9) 5(1.9)

2(0.7) 10 (3.8)

9/30/2021
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ELEVATE-RR: Most Common AEs

Any grade Grade 23
Acalabrutinib Ibrutinib Acalabrutinib Ibrutinib

Events, n (%) (n = 266) (n =263) (n = 266) (n =263)
Diarrhea 92 (34.6) 121 (46.0) 3(1.1) 13 (4.9)
Headache 92 (34.6) 53 (20.2) 4 (1.5) 0
Cough 77 (28.9) 56 (21.3) 2(0.8) )
URTI 71 (26.7) 65 (24.7) 5 (1.9) 1(0.4)
Neutropenia 6 (21.1) 65 (24.7) 52 (19.5) 60 (22.8)
Pyrexia 62 (23.3) 50 (19.0) 8 (3.0) 2(0.8)
Arthralgia 2 (15.8) 60 (22.8) 0 2 (0.8)
Hypertension 23 (8.6) 60 (22.8) 11.(4.1) 23 (8.7)
Anemia 58 (21.8) 49 (18.6) 31 (11.7) 34 (12.9)
Fatigue 54 (20.3) 44 (16.7) 9 (3.4) 0
Nausea 1(17.7) 49 (18.6) 0 )

)

)

Confusion 31 (1.7 48 (18.3) 0 1(0.4)
Pneumonia 7(17.7 43 (16.3) 28 (10.5) 23 (8.7)
Atrial fibrillation 24 O) 41 (15.6) 12 (4.5) 9(3.4)
Thrombocytopenia 40 (15.0) 35 (13.3) 26 (9.8) 18 (6.8)

Higher incidence in bold yellow for terms with statistical difference P <.05.
Byrd JC, et al. J Clin Oncol. 2021;39(15 suppl): abstract 7500.

Acalabrutinib

* Second-generation BTK inhibitor with higher selectivity to BTK
* No head-to-head comparative data vs ibrutinib at this time

* Lower incidence of all-grade adverse reactions noted in ibrutinib
* Bruising: 15%
* Rash: 14%
* Afib: 4%
* Hypertension: 2% (grade 3/4)

 Effective in ibrutinib-intolerant patients but not in ibrutinib resistance

Afib = atrial fibrillation.

1. Byrd JC et al. European Hematology Association (EHA) 2019: abstract S163 (https://library.ehaweb.org/eha/2020/eha25th/294983/john.c.byrd.acalabrutinib.in.treatment-nave.chronic.lymphocytic.leukemia.html).
Accessed 7/19/2021. 2. Sharman JP, et al. Lancet. 2020;395:1278-1291 and supplement.
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Treatment Paradigm in CLL

Continuous therapy

¢ BTK inhibitors e Disease control
* Prolonged PFS
¢ Independent from response,

MRD
Fixed duration Goal of therapy
e \enetoclax + e Disease eradication

obinutuzumab * Prolonged PFS
e Undetectable MRD

MRD = minimal residual disease.

24



Venetoclax in Ibrutinib-Refractory/Intolerant Patients

1m -".’.'\I-.;_

Estimated 12-month PFS = 75% (95% Cl, 64—83%)

Median of
4 prior therapies

47% del(17p)
* ORR* =70%

No. st Risk

D) 246

Time since first dose (mos)

8 1012141618202224262830
181 70777061533628023201816 7 4 3

No.Consored 0 2 3 3 6 1217 323742424244 515558

*in main cohort.

Jones JA, et al. Lancet Oncol. 2018;19:65-75.

CLL14 Trial: Treatment-Naive Patients with Coexisting Conditions

Previously
untreated
CLL
(N =432)

6 months

6 months

p
Venetoclax (PO)
C1D22-C6: start 5-week dose ramp up to
400 mg orally once daily
+

Obinutuzumab (IV)
C1D1: 100 mg; C1D2: 900 mg, C1D8 & 15;

and C2-C6: 1gm
\

J

FOR
12

Venetoclax (PO) MONTHS

C6-C12: 400 mg QD

Obinutuzumab (IV)
C1D1: 100 mg; C1D2: 900 mg; C1D8 and 15;
and: C2—-C6: 1 gm
+

Chlorambucil (PO)

C1-C6: 0.5 mg/kg D1 and D15

Chlorambucil (PO)
C6—C12: 0.5 mg/kg D1 and D15

Primary endpoint: investigator assessed PFS
Key secondary endpoints: IRC assessed PFS, MRD negativity, ORR, CR, and OS
Stratification according to Binet stage and geographic region

1 cycle = 28 days.

C = cycle; D = day; IV = intravenous.

Fischer K, et al. N Engl J Med. 2019;380:2225-2236.
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CLL14: Venetoclax + Obinutuzumab for Untreated CLL

m Partial
response

Complete
response

HR = 0.31 (95% Cl, 0.22-0.44) P <.0001
Median FU = 39.6 months

Patients with responses (%

8 12 18 24 30 38

Time (mos) (n=216) (n=216)

MRD
* Venetoclax + obinutuzumab = 75.5% PB (56.9% BM)
* Obinutuzumab + chlorambucil = 35.2% PB (17.1% BM)

PB = peripheral blood; BM = bone marrow.

Al-Sawaf O, et al. Lancet Oncol. 2020;21:1188-1200. Fischer K, et al. N Engl J Med. 2019;380:2225-2236.

CLL14: Fixed-Duration Venetoclax + Obinutuzumab in
Treatment-Naive Patients With Coexisting Medical Conditions

Eligible patients
* 218 years
* CIRS >6 and/or
CrCL <70 mL/min

Median FU =
39.6 months

Study arms

Venetoclax +
obinutuzumab

O-Clb 35.6 mos

HR = 0.31 (95% ClI, 0.22-0.44)
P <.0001

24 30 38 42 48

Time on study (mos)

CIRS = cumulative illness rating scale; CrCL = creatinine clearance.

Al-Sawaf O et al. Lancet Oncol. 2020;21:1188-1200 and supplement.
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5 weeks

MURANO Study

6 months

9/30/2021

18 months

Venetoclax
dose

ramp-up
Previously

Venetoclax
400 mg PO QD
+
Rituximab
C1D1: 375 mg/m? IV; D1C 2-6

FOR
Venetoclax 24
400 mg PO QD MONTHS

500 mg/m?2 IV
treated R/R

CLL
(N =389)

Bendamustine
C 1-6D1 and 2: 70 mg/m?
+
Rituximab
C1D1: 375 mg/m? IV; D1C 2-6
L 500 mg/m?2 IV

Primary endpoint: investigator-assessed PFS

* Secondary endpoints: IRC-assessed PFS, PFS in patients with del(17p), ORR, CR, OS, duration of response
* Stratification by presence/absence of del(17p), responsiveness to prior therapy, and geographic region

Seymour JF, et al. N Engl J Med. 2018;378:1107-1120.

MURANO Study: PFS

2-year PB
A PFS MRD
VenR NR 84.9% —62.4%
BR 17mos | 36.3% | —13.3%

HR = 0.17 (95% ClI, 0.11-0.25), P <.001

Venetoclax +
rituximab

12 15 18 21 24 27 30

Months since randomization

VenR = venetoclax + rituximab.

Seymour JF, et al. N Engl J Med. 2018;378:1107-1120.
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MURANO Study—ASH 2019 Update

80

60

40

20

Probability of PFS (%)

+ Censored

0T—T—T 7T T T T T T T —TT

T T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Patients Time (mos)

at risk:
195 178 165 143 129 104 85 80 66 56 45 40 32 23 14 9 3 2
VenR 194 190 185 179 176 174 170 167 161 150 141 134 130 118 101 55 40 14 7 2 0

4-year PFS
VenR (n = 194)
BR (n =195)
HR = 0.19 (95% ClI, 0.14-0.25)
P <.0001

ITT = intention to treat.
Kater AP, et al. J Clin Oncol. 2020;38:4042-4054.

(=Y

Probability of OS (%)

Patients
at risk:

o]
o

)]
o

S
(=]

N
o

0

M

+ Censored
T T T T T T T T T 7T T T T T 7T

—T
6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Time (mos)

T
0 3

195 181 175 167 162 155 152 150 147 141 140 138 134 130 116 94 58 29 7 0 0

VenR 194 190 185 183 182 179 178 176 173 168 166 165 164 163 154 110 84 34 15 6 1

4-year OS
VenR (n = 194)
BR (n = 195)
HR = 0.41 (95% CI, 0.26-0.65)
P <.0001

Post-Venetoclax Use of BTKi in CLL
Patients Sequencing to Subsequent Treatment (N = 326)

BTKi-naive patients: BTKi therapy results
in high ORR and durable remissions

PFS for BTKi in BTKi-naive patients

20 30
Time (mos)
8 4

No. at risk

7

5

2

No. at risk

A

p
For BTKi-exposed patients, BTK inhibition is
NOT effective in setting of BTKi resistance
\

PFS for BTKi in BTKi-exposed patients

54
04

5.

0-l

4
Time (mos)
E

CLL progression 16

BTKi = BTK inhibitor.

Mato AR, et al. Clin Cancer Res. 2020;26:3589-3596.
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Venetoclax

Assess TLS risk in all patients preparing for
venetoclax therapy

Week 5+ c N
Premedicate with antihyperuricemics

and ensure adequate hydration
(&
Week 1 . N

As overall TLS risk increases, employ

m 50 mg 100 mg more intensive measures

1. IV hydration
2. Frequent monitoring
3. Hospitalization

TLS = tumor-lysis syndrome.

National C ity Oncol. Di ing A iation (NCODA) Positive quality intervention: venetoclax risk stratification, dosing, and dispensing procedure (www.ncoda.org/wp-content/uploads/2018/05/PQl-
Venetoclax-12-2019.pdf). Accessed 7/19/2021.

Venetoclax + Obinutuzumab: Safety

[ 164/212 patients (77.4%) completed study treatments ]

Venetoclax dose reductions due to AEs: 43 patients (20%) Most common was neutropenia

[ Discontinuation due to AEs: 33 patients (16%) Most common was neutropenia ]

Most Frequent 2Grade 3 AEs
During treatment After treatment
Neutropenia

Thrombocytopenia

Anemia

Febrile neutropenia

Infusion-related reactions
TLS
Neoplasms

Al-Sawaf O, et al. Lancet Oncol. 2020;21:1188-1200.
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Targeting PI3K in CLL

* The phosphatidylinositol-3-kinase
(PI3K) pathway is aberrantly °

activated in many cancers, including
NHL, contributing to proliferation
and resistance to therapy

The delta isoform of p110 catalytic
subunit is of particular interest in
lymphoma

Several PI3K inhibitors are approved
for R/R FL and >2 prior therapies oxeL12

Tumor % ./—‘ @

Microenvironment CXCL13

NHL = non-Hodgkin lymphoma; FL = follicular lymphoma; TAM = tumor-associated macrophage; CD = cluster of differentiation; CXCL = C-X-C motif chemokine ligand; CXCR = a-chemokine
receptor; AKT = serene/threonine-protein kinase; pAKT = phosphorylated AKT.

Westin JR. Clin Lymphoma Myeloma Leuk. 2014;14:335-342. von Keudell G, Moskowitz AJ. Curr Hematol Malig Rep. 2019;14:405-413. Patel K, et al. Blood. 2019;134:1573-1577.

Trials of PI3K Inhibitors in CLL

| R [ R |
95% ¢! [E3 0-7. mPFS
95% c! [JEE=A

HR = 0.40, P <.0001

0 2 4 6 8 10 12 14 16 18 20 22 24 26 9 12 15 18 21 24 27 30 33 36

Time (mos) Time (mos)

IR = idelalisib + rituximab; DUV = duvelisib; OFA = ofatumumab.

1. Sharman JP, et al. J Clin Oncol. 2019;37:1391-1402. 2. Flinn IW, et al. Blood. 2018;132:2446-2455.
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Adverse Events with Idelalisib and Duvelisib

* Severe pneumonitis * AST/ALT elevations
— Distinguish from infectious issues — Idelalisib: 28%/39%; 5%/9% Gr 3/4
* |delalisib: 4% — Duvelisib: 37%/40%; 6%/8% Gr 3/4

* Duvelisib: 5% .
* |nfections

* Diarrhea — Frontline idelalisib trials discontinued
— Can be early and/or late onset due to increased deaths
* Idelalisib: 32%; 11% Gr 3/4 — PJP and CMV prophylaxis now considered
* Duvelisib: 50%; 23% Gr 3/4* standard
— Colitis (secondary to T-cell activation) * Occursin <1%
* |delalisib: 14—20%t
* Duvelisib: 50%; 23% Gr 3/4*

*reported as diarrhea colitis; Tdid not report separately from severe diarrhea.

Gr = grade; AST = aspartate aminotransferase; ALT = alanine aminotransferase; PJP = Pneumocystis jirovecii pneumonia; CMV = cytomegalovirus.

Idelalisib (Zydelig®) Pl 2020 (www.gilead.com/~/media/Files/pdfs/medicines/oncology/zydelig/zydelig_pi.pdf FDA. 2016 (www.fda.gov/drugs/drug-safety-and ilability/ fda-alerts-healtt
clinical-trials-zydelig-i isil inati ther). Duvelisib (Copiktra®) Pl 2019 (https://copiktra.com/pdf/verastem/COPIKTRA-PI-072019.pdf). Accessed 7/19/2021.

Allogeneic Stem-Cell Transplantation for CLL in Era of Novel Agents

1.00 Lo N = 65, median age at allo-HCT =
0.75 0.75 60 VEELSS

0.50 0.50

CLL status prior to transplant:
— CR=26% — SD=5%
0'00 T T T T T T 0'00 T T T T T T
— —_ = 20,
No. at(:isk = Zl?nonthaso No. a:)risk ° 2'?"0“':}‘350 © * — PR=166% FD S

65 46 39 20 64 53 44 25 16 6 RIC = 95%; ablatlve = 5%

Lines of therapy = 3 (1-9); 1 (1-3)
novel

0.25 0.25

1.00

0.75

o ;
0.50 0.50 82% progression on 21 novel agent

025 025 Median PFS and OS not reached
000424 0.004; : after allo-HCT (median FU = 27 mos)

0 10 20 30 40 50 0 10 20 30 40 50
No. at risk Months No. at risk Months 24'm0 PFS = 63%; 24'm0 OS = 81%

64 45 38 19 11 5 65 46 39 20 12 6

alloHCT = allogeneic hematopoietic stem-cell transplantation; RIC = reduced-intensity conditioning.

Roeker LE, et al. Blood Adv. 2020;4:3977-3989.
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Summary of Front-Line Therapy

— (Del17por P53 ] [ - Ibrutinib*
No indication mutation (any * Venetoclax + obinutuzumab
age) * Acalabrutinib * obinutuzumab*

Observe ("« Ibrutinib*

. )

Elderly/fit * Venetoclax + obinutuzumab*
CLLor (>65 years) * Acalabrutinib * obinutuzumab*
SLL stage Treatment? - * Bendamustine + rituximab
1=V S

s "
—_— * Ibrutinib*
Indication Elderly + * Acalabrutinib * obinutuzumab*
present "| comorbidities * Venetoclax + obinutuzumab*
- * Obinutuzumab % chlorambucil

p
* Venetoclax + obinutuzumab*
* Ibrutinib*

Young/fit * Acalabrutinib + obinutuzumab*
(<65 years) * Consider FCR with favorable

L prognosis (discuss survival difference) )

*preferred.

SLL = small lymphocytic lymphoma.

Adapted from National Comprehensive Cancer Network (NCCN). CLL/SLL. V4.2021. (www.nccn.org/professionals/physician_gls/pdf/cll.pdf). Accessed 7/19/2021.

Summary of Therapeutic Options for Relapsed/Refractory CLL

4 \
Ibrutinib

Venetoclax + rituximab
Acalabrutinib
Idelalisib + rituximab
Duvelisib
Obinutuzumab + chlorambucil
Allo-HCT
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Quick-Fire Cases of 5 Symptomatic CLL Patients

77-year-old female, previously untreated, IgHV-unmutated, commutes 1.5 hours to
cancer center

77-year-old female, previously untreated, IgHV-unmutated, commutes 1.5 hours to
cancer center, on a PPI

64-year-old male, previously untreated, /gHV-mutated, FISH + del(11q)

70-year-old male, previously treated with BR and then ibrutinib but discontinued after 2
years due to rash

68-year-old female, del(17p) FISH, treated with ibrutinib 4 years and now progressing
(BTK mutation +)

PPI = proton-pump inhibitor.
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5 Essential Steps of Shared Decision-Making
Approach

patient’s
articipation ;
el patient SSess your
explore and patient’s
compare values and

treatment preferences
options

decision.with valuate
your patient your patient’s
decision

AHRQ Share Approach (www.ahrg.gov/sites/default/files/| ications/files/share-approach_| .pdf). Accessed 7/7/2021.

Shared Decision-Making (SDM) in Oncology

Oncology

Collaborative care

* Interconnection of
essential players

e Patient-centered

* Communication
is KEY!

Support
Services

Adapted from National Quality Forum (NQF). National Quality Partners Playbook™: Shared Decision Making in Healthcare. Washington, DC: NQF;2018.




Summary Points
Early results with small-molecule inhibitors are extremely promising

Small-molecule inhibitors provide favorable treatment options for majority of CLL patients,
most notably high-risk, elderly, and/or comorbid patients and those with relapsed disease

Cost, prescription coverage, and long-term side effects may be issues

Novel combinations delivered over defined treatment timelines offer hope for deep
responses and long treatment-free intervals

Important to incorporate SDM components when developing care plans with patients,
family members, and/or caregivers

9/30/2021

Updates in
Acute Myeloid Leukemia (AML):
An Overview

Michael R. Grunwald, MD

Chief, Leukemia Division
Associate Professor, Atrium Health
Department of Hematologic Oncology and Blood Disorders
Levine Cancer Institute
Charlotte, NC
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Stem Cells

Leukemic blasts

Bulk
leukemia

Normal differentiated
hematopoietic cells

Modified from Horton SJ, Huntly BJP. Haematologica. 2012;97:966-974.

Leukemia Stem-Cell Theory

@

Conventional
chemotherapy

@

Relapse

LSC = leukemia stem cell.

Modified from Zeijlemaker W, Schuurhuis GJ. (www.i t com/books/leukemia/minimal-residual-dise: d-leukemii ls-i te-myeloid-leukemia). Accessed 7/7/2021.




How Cultured Cancer Cells Become Resistant to Cytotoxic Cancer Drugs

Efflux pumps

Decreased
Altered cell-cycle checkpoints

\ Induction of emergency

Alterations in response genes

membrane lipids

-~ /
Compartmentalization Repair of damage increased \ Increased or
altered drug

k targets

Apoptosis inhibited

Metabolism

D—D*

ATP = adenosine triphosphate.

Gottesman MM. Annu Rev Med. 2002;53:615-627.

Acute Myeloid Leukemia (AML)

40 -
35 -
30 A
25 4
20 4
15 4
10
5.

20,240 estimated new cases in 2021

— 1.1% of all new cancer cases

New cases (%)

— 1.9% of all cancer deaths

4.3 cases per 1001000 popu|ation <20 2034 3544 4554 5564 6574 7584 584
Age

i e

Il Rate of new cases Death rate

2.8 deaths per 100,000 population
Median age at diagnosis is 68 years

29.5% of patients survive =5 years

Rate per 100,000 persons

0
1992 1996 2000 2004 2008 2012
Year

New cases come from SEER 13. Deaths come from US mortality.

National Cancer Institute (NCI). Cancer Stat Facts: AML, Surveillance, Epidemiology, and End Results Data include all races and both sexes; rates are age-adjusted.
Program (SEER) database (https://seer.cancer.gov/statfacts/html/amyl.html). Accessed 7/7/2021.
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AML Epidemiology

AML is more common in older adults and among men compared with women

Other risk factors include:

— Smoking

— Prior treatment with chemotherapy or radiation therapy

— Exposure to radiation or benzene

— History of antecedent blood disorder, eg, myelodysplastic syndrome (MDS)

AML poses a significant healthcare burden during induction and relapse treatment phases

Among older adults, AML is associated with high costs, particularly during the few
remaining months of life

NCI. Cancer Stat Facts: AML, SEER database (https://seer.cancer.gov/statfacts/html/amyl.html). ACS. AML risk factors (www.cancer.org/cancer/: yeloid: ia/e isks-prevention/risk-factors.html).

Both URLs accessed 7/7/2021. Menzin J, et al. Arch Intern Med. 2002;164:1597-1603. Irish W, et al. Curr Med Res Opin. 2017;33:519-527. Redaelli A, et al. Cancer Treat Rev. 2004;30:237-247.

AML: Comorbidities and Effect on QoL

* Comorbidities are an independent predictor of all-cause mortality and negatively impact
prognosis in AML patients

— Age, gender, and socioeconomic status are associated with comorbidity, which may explain impact of
comorbidities on prognosis

* Link between increased comorbidity burden and worse outcomes (eg, toxicity, readmission rates, worse OS)

* Data on QoL impact are lacking, but here is what we
— 97% of AML patients >60 years report QoL is more important than length of life
— QoL scores are associated with treatment stage
— Individuals differ in what they think will impact their QoL

* For instance, bruising and low libido may impact one patient’s QoL, while another patient may be less
seriously affected

— Impact and factors influencing QoL may change throughout the patient’s journey
— Maximizing QoL is an important treatment goal

Qol = quality of life; OS = overall survival.
Storey S, et al. Curr Geriatr Rep. 2017;6:247-254. Buckley SA, et al. Cancer. 2018;124:145-152.
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Medical Research Council (UK) AML Trials: OS

— 1970-1979
1980-1984
— 1985-1989
1990-1995
1995-1999
—— 2000-2004
2005-2009

1970-1979
1980-1984
—— 1985-1989
1990-1995
1995-1999
2000-2004
2005-2009

Patients still alive (%)

10 15
Years from entry

Patients still alive (%)

10 15
Years from entry

Burnett AK, et al. Br J Haematol. 2020;188:86-100.

Principles of AML Development

60 years

De novo MDS/AML
AML

Courtesy of Dr. Michael Grunwald.
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AML

~20,000 cases/year

A /\ 12,000

myelodysplasia de novo

l

) Remission Refractor
Usually incurable Y

9000 3000

~25% Cure l
cure rate 4500 Relapse Usually
(+~500) 4500 incurable

Courtesy of Dr. Michael Grunwald and Dr. Mark Levis.

Case 1: Introduction and Questions to Consider

64-year-old female presents with fatigue and pallor
— History of anal cancer s/p treatment with 5-FU, mitomycin C, and radiation 5 years ago
— The patient is active and works full-time as a consultant
— TTE reveals LVEF 60%
* Laboratory findings:
— WBC =20 X 10°%/L
— 80% peripheral blasts
ANC = 0.3 X 10°/L
Hgb = 5.7 g/dL
Platelets = 19 X 10%/L
BM = 70% cellular marrow with greater than 90% myeloid blasts
Cytogenetics by FISH: Positive for deletion 7q and deletion 5q

* What would you do to manage this patient?

How would you discuss treatment options and potential adverse events with patient and/or her family?

s/p = status post; 5-FU = fluorouracil; TTE = transthoracic echocardiogram; LVEF = left ventricular ejection fraction; WBC = white blood (cell) count; ANC = absolute neutrophil count;
BM = bone marrow.
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Acute Leukemia: Signs/Symptoms

Fatigue, weakness Recurrent infections
Weight loss Abnormal WBC
Fever Anemia

Bruising Low platelets
Bleeding Pallor

Bone pain Petechiae

ACS. AML signs and symptoms (www.cancer.org/cancer/acute-myeloid-leukemia/d ion-di is-staging/sif Y html). Accessed 7/7/2021.

Initial Workup—Labs

CBC w/differential

Peripheral blood smear

CMP

Tumor lysis panel: uric acid, phosphate (+ K, Cr)
DIC panel: PT, aPTT, fibrinogen, d-dimer (+ CBC)

Type and cross
— Consider HLA typing for platelets

Blood, urine, and surveillance cultures

Flow cytometry (peripheral blood)

— Can be used to quickly determine myeloid from lymphoid, determine likelihood of
acute promyelocytic leukemia

K = potassium; Cr = chromium; DIC = disseminated intravascular coagulation; PT = prothrombin time; PTT = partial thromboplastin time; HLA = human leukocyte antigen.

ACS. AML diagnosis (www.cancer.org/cancer/acute-myeloid: ia/d; ion-di is-staging/how-di d.html). NCCN. AML. V3.2021. (www.nccn.org/professionals/physician_gls/pdf/aml.pdf). Accessed
7/7/2021.
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Initial Workup—Bone Marrow

Aspirate and core biopsy
— Aspirate lets you see the morphology

— Core gives cellularity
Flow cytometry
Cytogenetics
FISH
Molecular studies

Research specimen

ACS. AML diagnosis (www.cancer.org/cancer/acute-myeloii ia/ i i is-st: i d.html). NCCN. AML. V3.2021. (www.nccn.org/professionals/physician_gls/pdf/aml.pdf). Accessed
7/7/2021.

AML

220% myeloid blasts in blood or marrow;
can be <20% if t(8;21), inv(16), t(16;16), or t(15;17) is present

O’Donnell MR, et al. J Natl Compr Canc Netw. 2017;15:926-957. NCCN. AML. V3.2021. (www.nccn.org/professionals/physician_gls/pdf/aml.pdf). Accessed 7/7/2021.
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Initial Workup—Other

* Non-contrast CT chest and sinuses * Echocardiogram

— Avoid IV contrast to prevent renal — Assess EF prior to chemotherapy
toxicity

— Fungal pneumonia may be missed * Lumbar puncture

oniCi — WBC >50 K, neurologic symptoms, M4Eo

(Inv 16), M5 (monocytic AML)

e — Perform once peripheral blasts have cleared

. . — Prophylactic IT ch th
* Interventional radiology for central rophylactic 1t chemotherapy

line

IV = intravenous; CXR = chest x-ray; EKG = electrocardiogram; EF = ejection fraction; IT = intrathecal.

ACS. AML diagnosis (www.cancer.org/cancer/ac yeloid ia/d i i is-staging/how-di d.html). Accessed 7/7/2021.

Complications of Acute Leukemia

Leukostasis

Bleeding (DIC)

Infection

— Antimicrobial prophylaxis

— Neutropenic fever

|

— Sepsis

— Fungal infections
Tumor lysis syndrome

Other: mucositis, nausea/vomiting, diarrhea
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AML Therapy: Goals

* Achieve a complete remission (CR)

— Induction

* Prevent relapse

— Post-remission therapy (“consolidation”)

Complete Remission
IWG (“Cheson”) Criteria

Morphologic leukemia-free state
— No microscopic or flow-cytometric evidence of leukemia in marrow or peripheral blood

No extra-medullary leukemia
ANC >1000 cells/pL

Platelets >100,000/puL
Transfusion independent

We are now able to assess for deeper levels of remission
— Flow cytometry, cytogenetics/FISH, molecular

IWG = International Working Group.

Cheson BD, et al. J Clin Oncol. 2003;21:4642-4649.




Survival: All Patients

Survivors/
Total no.
111/152
35/36
160/162

Patients surviving (%)

Years from onset of treatment

NoRes = no response.
Rai KR, et al. Blood. 1981;58:1203-1212.

“7+3” —a “Traditional” Regimen...

Cytarabine—7 days

— 100 or 200 mg/m?/day IV continuous infusion

Anthracycline—3 days
— 45-90 mg/m?/day daunorubicin or 12 mg/m?2/day idarubicin IV push

Day-14 marrow—no longer performed universally
— If aplasia (marrow <5% cellularity), wait for recovery
— If residual leukemia, can give 5+2, starting on day 21

— If after counts are recovered and still residual leukemia, can give a second course of 7+3

CR rate =75% (includes those needing 2 courses)

NCCN. AML. V3.2021 (www.nccn.org/professionals/physician_gls/pdf/aml.pdf). Accessed 7/7/2021.
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Post-remission Therapy: “Consolidation’

* High-dose cytarabine (HiDAC)?
— 3 g/m?1V BID days 1, 3, and 5 for 3—4 cycles!?
— Several alternates (eg, 1.5 g IV BID days 1, 3, and 5) !

* Sometimes etoposide or anthracycline is added to HiDAC

* Allogeneic HCT

HCT = hematopoietic cell transplantation.

1. NCCN. AML. V3.2021 (www.nccn.org/professionals/physician_gls/pdf/aml.pdf). Accessed 7/7/2021. 2. Mayer RJ, et al. N Engl J Med. 1994;331:896-903.

AML in Elderly (Age >60 Years)

1.00 Treatment Tor:al F:I(l‘;:;e ‘ Pa:llznts E\ﬁ:ts
0.90% ‘ 31 | 27(87.1) i 103 100

oS 29 | 29 (100) 99 99
0.70 1 ':: Log-rank P=.015 2-sided P=.0009

0.601:
0.501 *
0.40 1
0.30 1
0.20 1
0.10 1 : . -
0.00 1 2
0 Years from entry

~
(9]

ARM B = wait and see, followed
by mild chemotherapy

Patients still alive (%)
(9]
<)

[
(5]

Survival (probability)

HU

Patients at risk:
pris ;; » Median survival = 575 days for patients with CR
and 66 days for refractory patients
* CR rate for patients with poor cytogenetics = 0%

LDAC = low-d cy bine; SC = subct HU = hydroxyurea; Obs = observed; Exp = expected; Q12H = every 12 hours.
1. Léwenberg B, et al. J Clin Oncol. 1989;7:1268-1274. 2. Burnett AK, et al. Cancer. 2007;109:1114-1124.




* Consider gentler therapies, eg, hypomethylating agents

0S (probability)

Treatment of AML in Elderly

* Some patients can benefit from intensive therapy, but “first do no harm”

100 1
80
— 60

]

Death (%)

mOS (95% Cl)

242

197 (81)

7.7 mos (6.2-9.2)

243

199 (82)

5.0 mos (4.3-6.3)

HR = 0.85 (95% Cl, 069-1.04), Log-rank P=.108

40
20 A

Protocol-
specified 0S?
(%

No. at risk:
AZA 241
CRR 247

4

174 133 109

150

8 12 1

6 20 24 28

Time from randomization (mos)

12.1 mos

73 44 22 5
108 8 53 40 25 10

50.7%
Azacitidine

°%

No. at risk:
242
pLE]

12

18 24

Time (mos)

65
55

28 12
19 7

30 36

1 0
4 (0]

n

Death (%)

moOS (95% Cl)

242

219 (90)

7.7 mos (6.2-9.2)

PL]

227 (93)

5.0 mos (4.3-6.3)

HR = 0.82 (95% Cl, 068—0.99), Log-rank P=.037
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7~
6.9 mos

37.7%

Ad hoc
mature OS2
(%

CCR
4 8 12 16 20 24 28 32 36
Time from randomization (mos) 1]

167 117 88 56 31 15 2 0 0
128 81 54 39 24 14 6 2 (0]

0S (probability)

No. at risk:
AZA 241
CRR 247

0 (3 12 18 24 30
Time (mos)

242 137 78 50 28 11

243 107 68 35 20 10

No. at risk:

AZA = azacitidine; CCR = conventional care regimen; DECI = decitabine; TC = treatment choice.
1. Dombret H, et al. Blood. 2015;126:291-299. 2. Kantarjian HM, et al. J Clin Oncol. 2012;30:2670-2677.

AML: Course of the Disease
Young, Fit Patients

Follow-up

Induction Q3M

Consolidation

Diagnosis

Q3M = every 3 months.
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Allogeneic HCT

* Conditioning regimen—goals
— Immunosuppression

— Cytoreduction/stem-cell space
* Graft-versus-leukemia (GVL) effect

* Toxicities
— Conditioning regimen
* |diopathic pneumonia syndrome

* Sinusoidal obstruction syndrome/VOD of the liver
— Infection

— GVHD

VOD = veno-occlusive disease.; GVHD = graft-versus-host disease.

Survival After Hematopoietic Stem-Cell Transplantation

100 —

Survival probability (%)

Survival probability (%)

2 3
Years

CR1 = first CR; CR2 = second CR.

Phelan R, et al. Current uses and outcomes of HCT: Center for International Blood & Marrow Transplant Research (CIBMTR) summary slides, 2020. (www.cibmtr.org/ReferenceCenter/SlidesReports/
SummarySlides/pages/index.aspx). Accessed 7/7/2021.
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Trends in Survival After Hematopoietic Stem-Cell Transplantation

(-]
(=)

2001-2005 (n = 5568)

Survival probability (%)
N
(=]

Years

Phelan R, et al. Current uses and outcomes of HCT: Center for International Blood & Marrow Transplant Research (CIBMTR) summary slides, 2020. (www.cibmtr.org/ReferenceCenter/SlidesReports/
SummarySlides/pages/index.aspx). Accessed 7/7/2021.

2017 European LeukemiaNet (ELN) Risk Stratification

Risk category Genetic abnormality
Favorable * 1(8;21)(922:922.1); RUNX1-RUNX1T1

* inv(16)(p13.1922) or t(16;16)(p13.1;922); CBFB-MYH11

* Biallelic mutated CEBPA

» Mutated NPM1 without FLT3-ITD or with FLT3-ITD'"°¥
Intermediate » Mutated NPM1 and FLT3-ITDhigh

» Wild-type NPM1 without FLT3-ITD or with FLT3-ITD'°¥ (without adverse-risk genetic lesions)

* (9;11)(p21.3;923.3); MLLT3-KMT2A

» Cytogenetic abnormalities not classified as favorable or adverse
Adverse * 1(6;9)(p23;934.1); DEK-NUP214

* t(v;11923.3); KMT2A rearranged

* 1(9;22)(q34.1:911.2); BCR-ABL1

* inv(3)(921.3926.2) or 1(3;3)(q21.3;926.2); GATA2, MECOM(EVI1)

-5 or del(5q); —7; —17/abn(17p)

» Complex karyotype, monosomal karyotype

* Wild-type NPM1 and FLT3-ITDhigh

» Mutated RUNX1

* Mutated ASXL1

» Mutated TP53

FLT3 = Fms-like tyrosine kinase 3; ITD = internal tandem duplications.
Dohner H, et al. Blood. 2017;129:424-447.
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Rearranging Chemotherapy: A Decade of Futility

5-Year Survival
Treatment % 95% ClI

Standard 37.7-50.7
Study A 36.9-45.8

Study B 41.1-51.8
Study C 475 | 40.1-54.6

Study D 30.6-47.6
Study E 41.0-517

OS (probab

3106 patients; 1542 events

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102
Time since start of therapy (mos)

Biichner T, et al. J Clin Oncol. 2012;30:3604-3610.

Genetic Abnormalities in AML

RUNX1~40% | MLL-PTD "25% KIT 25% | NRAS 20%
ASXL7 20% | DNMT3A "20% No drivers FLTSTD "35% Cohesin® "20% | ASXLZ "20%
No class " FLT3TKD “15%

SASF2720% | STAG2™15% | IpH2""2 1% 5% 3% 1(15;17)(q22;921); PML-RARA d ZBTB7A "20% | ASXL1710%
NRAS™15% | FLT3TD "15% || DNMT3A “70% 13% Wr115% EZH2 5% | KDM6A 5%
MGA 5% DHX15 5%

TET2715% BCOR "10%
U2AF1 10% | PHF6 10% (8;21)(q22;422.1); RUNX1-RUNX1T1
ZRSAR275% SF3B71 "10% 7% NRAS "40%
EZH275% KIT 35%
Chromatin-spliceosome inv(16)(p13.1422);" CBFB-MYH11 FLT3-TKD "20%
3% s, % KRAS™15%

1(v;11923.3); X-KMT2A KRAS "20%
4%

NAAS20%
1(9:22)(q34.1:q11.2); BCR-ABLT 1%
: 1(6:9)p23;434.1); DEK-NUP214 1%
. 5:11)(q35.2;p15.4); NUP38-NSD11% FLT3ITD “85%
biCEBPA mutant 4% S 15;11)(a35.2:p15.4) °

inv(3)q21.3q26.2);° GATA2,MECOM 1%

TP53 mutant -
chromosomal aneupl oidya
10%

GATAZ "30%
NRAS "30% Other rare fusions 1%

: NBAS30% | KAAS "15%
WT1"20% 1(3,5)(q25.1,G35.1); NPM1-MLF1 PN T 2% | SFaBT20%
CSF3A20% 1(8;16)(p11.2,p13.3); KAT6A-CREBBP Az | Evveen
NPT mutant 30%. 1(16;21)(p11.2,922.2); FUS-EARG PHEG 15% | AUNXT 10%
1(10,11)(p12.3,q14.2); PICALM-MLLT10)|
[oma7aa 505 ] FLT31TD “a0% | conesin® “20% [ vRas 20% 711015 415 2); NUP38-HOXAD
| IDH115% | 1DH2R"0 159, | PTPN17 ‘15%] TET2715% | 1(3:21)(q26.2:q22); RUNX1-MECOM

BCOR "10% | ASXL1710%
NF1710%

Déhner H, et al. Blood. 2017;129:424-447.
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AML Video
Novel Therapies

Novel Therapies in AML

( BCL-2 inhibitor j

¢ Venetoclax—FDA approved in combination with azacitidine or decitabine or LDAC for
treatment of newly diagnosed AML in adults 275 years old, or who have comorbidities that
preclude use of intensive induction chemotherapy

[ Hedgehog pathway inhibitor

¢ Glasdegib—FDA approved in combination with LDAC for the treatment of newly
diagnosed AML in adult patients who are 275 years old or who have comorbidities that
preclude use of intensive induction chemotherapy

[ Liposomal 7+3

e Liposomal 7+3 (CPX-351)—FDA approved for the treatment of adults and pediatric
patients >1 year old with newly diagnosed t-AML or AML with MRC (AML-MRC)

BCL = B-cell lymphoma; t-AML = therapy-related AML; MRC = myelodysplasia-related changes.

Venetoclax (Venclexta®) Pl 2020 (www.rxabbvie.com/pdf/s {{ pdf). Glasdegib (Daurismo™) Pl 2020 (http://labeling.pfizer.com/ShowLabeling.aspx?id=11336). Daunorubicin + cytarabine (Vyxeos®) Pl 2021
(http://pp.jazzpharma.com/ pi/vyxeos.en.USPl.pdf). All URLs accessed 7/7/2021.
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Novel Therapies in AML

(continued 1)

[FLT3 inhibitors

e Midostaurin—FDA approved tyrosine kinase inhibitor (TKI) for FLT3-mutated AML in
combination with standard 7+3 induction and cytarabine consolidation

¢ Gilteritinibo—FDA approved TKI for relapsed/refractory (R/R) FLT3-mutated AML

[IDH1 inhibitor

¢ lvosidenib—FDA approved for treatment of adult patients with newly diagnosed AML
with susceptible IDH1 mutation who are 275 years old or who have comorbidities that
preclude use of intensive induction chemotherapy and adults with R/R IDHI-mutated
AML

|IDH2 inhibitor ]
e Enasidenib—FDA approved for treatment of adult patients with R/R IDH2-mutated AML

Midostaurin (Rydapt®) Pl 2021 (www.novartis.us/sites/www.novartis.us/files/rydapt.pdf). Gilteritinib (Xospata®) Pl 2019 (https://astellas.us/docs/xospata.pdf). Ivosidenib (Tibsovo®) Pl 2019
(www.tib pro.com/pdf/prescribingi ion.pdf). idenib (Idhifa®) Pl 2020 (www.idhifa.com/prescribing-information/). URLs accessed 7/7/2021.

Novel Therapies in AML

(continued 2)

[CD33 antibody-drug conjugate

e Gemtuzumab ozogamicin—FDA approved for treatment of newly diagnosed CD33-
positive AML in adults and in pediatric patients =1 month and treatment of R/R CD33-
positive AML in adults and in pediatric patients >2 years

[Hypomethylating agent

¢ CC-486 (oral azacitidine)—FDA approved for continued treatment of adult patients with
AML who achieved first CR or CRi following intensive induction chemotherapy and are
not able to complete intensive curative therapy

Gemtuzumab ozogamicin (Mylotarg™) Pl 2020 (http://labeling.pfizer.com/ShowLabeling.aspx?id=9548). Azacitidine (Onureg®) Pl 2021 (https://packageinserts.bms.com/pi/pi_onureg.pdf). URLs accessed 7/7/2021.
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Case 2: Introduction and Questions to Consider

Previously healthy 75-year-old man with history of DM, CAD, and stage 2 CKD presents with pancytopenia
— He is diagnosed with AML

— ECOG PSof 1

— TTE: LVEF = 45-50%

— He is interested in being treated but does not desire a prolonged hospitalization
* Laboratory findings:

WBC = 0.9 X 10°/L

ANC =0.2 X 10°/L

Hgb =7.1 g/dL

Platelets = 21 X 10%/L

BM = 50% cellular marrow with 40% myeloid blasts

Cytogenetics by FISH: positive for deletion 7q

How do comorbidities and patient preferences inform decisions about the patient’s treatment?
* How would you speak with the patient about his treatment options?

DM = diabetes mellitus; CAD = coronary artery disease; CKD = chronic kidney disease; PS = performance status.

Apoptotic Pathway

FastTRAIL
(1) Drugg Steroid Grgwth factor
Hypoxia withdrawal
Fasz NF-R

IAPs
Smac/ ")\
DIABLO

Enoplasmic
Nucleus DNA Damage reticulum

DNA = deoxynucleic acid; TNF = tumor-necrosis factor; Mcl-1 = myeloid cell leukemia-1; UV = ultraviolet; FasL = Fas ligand.
Kang MH, Reynolds CP. Clin Cancer Res. 2009;15:1126-1132.
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Venetoclax

¢ Venetoclax is a selective oral BCL-2 inhibitor

* A phase 1b study of azacitidine and venetoclax showed CR/CRi rate of 71% in newly
diagnosed AML patients ineligible for intensive chemotherapy

— Median duration of CR/CRi was 21.9 months.
— Median overall survival was 16.4 months

* VIALE-A is a phase 3 study comparing azacitidine + venetoclax with azacitidine + placebo
(randomized 2:1)

— Venetoclax was administered at dose of 400 mg daily, with a 3-day dose ramp-up
— Azacitidine was administered at 75 mg/m?/day on days 1-7 of a 28-day cycle

— Population consisted of 431 previously untreated AML patients who were ineligible for
intensive induction therapy

— Median age was 76 years

Pollyea DA, et al. Am J Hematol. 2021;96:208-217. DiNardo CD, et al. N Engl J Med. 2020;383:617-629.

VIALE-A Study

Grade 3 thrombocytopenia Patient responses in treatment

45% with AZA/VEN vs 38% -
CR + CRi ratio, % (95% Cl) 66.4 (60.6-71.9) | 28.3 (21.1-36.3) | <.001

with control CR+CRi by initiation of cycle 2, % (95% Cl) [EEENRERT Y EER B
. CR rate, % (95% Cl) 36.7 (31.1-42.6) | 17.9 (12.1-25.2) | <.001
. (o)

Grade 3 neutropenia: 42% vs TI, % (95% CI) LT R LIl 59.8 (53.9-65.5) | 35.2 (27.4—43.5) | <.001
289% Platetets 68.5 (62.8-73.9) | 49.7 (41.3-58.1) | <.001
CR+CRi rates in IDH1/2 754 (62.7-85.5) | 10.7 (2.3-28.2) | <.001
Grade 3 febrile neutropenia: molecular subgroups, FLT3 72.4 (52.8-87.3) | 36.4 (17.2-59.3) | .020
% (95% Cl) NPM1 66.7 (46.0-83.5) | 23.5 (6.8-49.9) | .012
42% vs 19% TP53 55.3 (38.3-71.4) 0 <.001
. EFS, mos (95% Cl) 9.8 (8.4-11.8) | 7.0(5.6-9.5) | <.001

Grade 3 anemia: 26% vs 20%

Nausea, vomiting, mOS, mos (95% Cl
constipation, diarrhea e i T

o o HR = 0.66 (95% ClI, 0.52-0.85), P <.001
Tumor lysis syndrome in
3 patients (1%) during ramp-up

Probability of OS

AZA+PBO

0 3 6 9 12 15 18 21 24
Patients at risk Months
AZA = azacitidine; VEN = venetoclax; PBO = placebo; Ti: Transfusion 286 219 198 168 143 117 101 54 px}
independence (256 days with no red blood cell or platelet transfusion AZA+PBO 145 109 92 74 59 EL 30 14 5
between first and last day of treatment); EFS = event-free survival.

DiNardo CD, et al. N Engl J Med. 2020;383:617-629. DiNardo C, et al. | I iation (EHA) Annual Congress; June 2020: abstract LB2601.
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Sonic Hedgehog (Shh) Signaling Pathway

Glasdegib, cyclopamine*, vismodegib*, erismodegib™*,
jervine*, saridegib*, CUR61414*, BMS-833923%,
PF-5274857*, TAK-441%, taladegib*, MRT-92

RU-SKI 43 GANT-61
ATO

PTCH1, CycD1,
Myc, Bcl-2,
NANOG SOX2

Nucleus Nucleus Proliferation, apoptosis
suppression, stem-cell self-renewal

PTCH1 = patched 1; SMO = smoothened; SUFU = Suppressor of fused; GLI = glioma-;

Rimkus TK, et al. Cancers (Basel). 2016;8:22.

Low-Dose Cytarabine + Glasdegib

Phase 2, open-label, multicenter study

Patients with AML or high-risk MDS unsuitable for intensive therapy were randomized
2:1 to LDAC+glasdegib vs LDAC alone

Glasdegib 100 mg by mouth daily was administered continuously

LDAC 20 mg SC BID was given for 10 of 28 days

Median OS = 8.8 mos vs 4.9 mos with LDAC+glasdegib vs LDAC (P=.0004)
CR achieved in 15 (17.0%) vs 1 (2.3%) patient(s) (P <.05)

Nonhematologic grade 3/4 AEs included pneumonia and fatigue

Risk of abnormal QTc findings more frequent and QTcF prolongation less frequent with
glasdegib

Cortes JE, et al. Leukemia. 2019;33:379-389.
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Low-Dose Cytarabine + Glasdegib: Overall Survival

Survival probability

+ Censored + Censored + Censored

T T T T T T T T =T T T T T T T T T T T T
5 10 15 20 25 30 35 40 O 5 10 15 20 25 30 35 25 30 35 40

Time (mos) Time (mos) Time (mos)

mOS Good/ mOS mOS
mos (80% Cl) intermediate mos (80% CI) mos (80% ClI)

8.8 (6.9-9.9) asdegib/LDA 12.2 (8.3-14.4) asde A 4.7 (4.0-7.4)
4.9 (3.5-6.0) DA 4.8 (4.1-6.0) A 4.9 (2.3-6.4)

HR = 0.513 (80% Cl, 0.394-0.666) HR = 0.427 (80% Cl, 0.300-0.609) HR = 0.633 (80% Cl, 0.430-0.934)
P=.0004 P=.0008 P=.0640

Cortes JE, et al. Leukemia. 2019;33:379-389.

Liposomal “7+3” (CPX-351)

“7+3” has been the mainstay of AML induction
therapy for decades

CPX-351 is a liposomal combination of daunorubicin
(anthracycline topoisomerase inhibitor) and
cytarabine (nucleoside metabolic inhibitor)

Fixed 1:5 molar ratio of daunorubicin to cytarabine

Hypothesis, supported by laboratory studies, is that
efficacy of daunorubicin and cytarabine depends
upon molar ratio of these two medications

— Synergy
— Low level of antagonism

Daunorubicin + cytarabine (Vyxeos™) Pl 2011 (http://pp.jazzpharma.com/pi/vyxeos.en.USPIl.pdf). Accessed 7/7/2021. Lancet JE, et al. Blood. 2014;123:3239-3246. Mayer LD, et al. Mol Cancer Ther. 2006;5:1854-1863.
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Liposomal “7+3” (CPX-351): Results

Phase 3 trial: patients 60—75 years old OS: ITT Analysis Population
with untreated high-risk secondary AML Eventsl 08

— History of prior cytotoxic treatment patients (95% ClI)
— Antecedent MDS or CMML CPX-351 [EELEEEX] 9.56 (6.60—11.86)

— With WHO-defined MDS-related SN W0 R (L°FR [ 5:954.98 7.75)
. - HR = 0.69 (95% Cl, 0.52-0.90), 1-sided P=.003
cytogenetic abnormalities

309 patients randomized 1:1 to
CPX-351 or 7+3

CPX-351 resulted in superior OS

— Median OS = 9.56 vs 5.95 months (P=.003) | ;
— CR+CRi response = 47.7% vs 33.3% (P=.016) 7+3

— Grade 3-5 AEs similar (92% vs 91%) ‘ 12 15 18 21 24 27 30 33 36

Survival (%)

Months from randomization

CMML = chronic myelomonocytic leukemia; WHO = World Health Organization; ITT = intention-to-treat.

Lancet JE, et al. J Clin Oncol. 2018;36:2684-2692. Lancet JE, et al. J Clin Oncol. 2016;34(suppl): abstract 7000.

Liposomal “7+3” (CPX-351)

FDA approved in August 2017

FDA approved for adults and pediatric patients aged >1 year
— With newly diagnosed t-AML
— With AML with myelodysplasia-related changes (AML-MRC)

Induction

— Liposomal encapsulation of cytarabine 100 mg/m? and daunorubicin 44 mg/m?2 on days 1, 3, and 5
— Subsequent cycles of induction, if needed, use same doses on days 1 and 3

Post-remission therapy
— Cytarabine 65 mg/m2 and daunorubicin 29 mg/m2 on days 1 and 3

NCCN guidelines: recommendations
— Category 1 for patients 260 years with t-AML, AML-MRC, or known antecedent MDS or CMML
— Category 2B for patients <60 years with t-AML (other than CBF AML or APL) or AML-MRC

CBF = core-binding factor; APL = acute promyelocytic leukemia.

Daunorubicin + cytarabine (Vyxeos®) Pl 2021 (https://pp.jazzpharma.com/pi/vyxeos.en.USPIl.pdf). NCCN. AML. V3.2021. (www.nccn.org/ professionals/physician_gls/pdf/aml.pdf). Accessed 7/7/2021.
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e FLT3 mutations result in survival and

proliferation of leukemic blasts
Immunoglobulin-like

FLT3/ITD mutations confer poor prognosis loops

in AML Transmembrane
domain

FLT3 mutations (which can be FLT3/ITD
and/or FLT3/TKD) occur in ~30% of de novo e

AML patients Tandem : =_domain
— Remission rates for AML patients with FLT3 duplications

. N .. . —— Kinase 1
mutations are similar to remission rates in domain
other AML patients

— However, relapse rates are high Point )
mutation Kinase 2

Midostaurin is oral multikinase inhibitor Eomain
with activity with regard to FLT3 receptor

cell membrane

—— C-terminus

TKD = tyrosine kinase domain.

Pemmaraju N, et al. Cancer. 2011;117:3293-3304.

Midostaurin

3277 patients tested for FLT3 mutations mOS 25%ICH
MIDO 74.7 mos 31.5-NR

80 PBO 25.6 mos 18.6-42.9
60 1-sided P=.009 (stratified log-rank)

717 FLT3-mutated patients randomized
— 360 to midostaurin (MIDO) group
— 357 to placebo (PBO) group

40

Placebo
Patients received induction with 7+3 20
and consolidation with high-dose 0 . v . .

24 36 48 60 72

cytarabine + MIDO or PBO o il Months

g a . . 360 208 181 151 97 37
In primary analysis and analysis in PBO 357 163 147 129 80 30

which data for transplanted patients Subgroup analysis of 0S
were censored, benefit of MIDO was No. of HR

q Patients (95% CI)
consistent across all FLT3 subtypes overall 5 e R

, ITD (high) 0.80 (0.57-1.12) | 19 (2-sided)
Common AEs included nausea, ITD (Iow) 0.81(0.60-1.11) | 19 (2-sided)
mucositis' Vomiting’ headache’ TKD k : { 0.65 (0.39-1.08) | .10 (2-sided)

musculoskeletal pain, hyperglycemia

Probability of OS (%)

PBO better

Stone RM, et al. N Engl J Med. 2017;377:454-464. Midostaurin (Rydapt®) Pl 2020 (www.novartis.us/sites/www.novartis.us/files/rydapt.pdf). Accessed 7/7/2021.
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Gilteritinib—ADMIRAL Trial

371 adult patients with R/R FLT3-
mutated AML randomized 2:1 to
gilteritinib or salvage chemo mOS (95% Cl)

1.04 9.3 mos (7.7-10.7)
CR/CRh rate = 34'0%’ CRi = 25_5%' Salvage chemo RNl NCNETAC))
CRp =7.7%, PR =13.4%

HR (death) = 0.64
(95% Cl, 0.49-0.83), P <.001
Toxicity included elevated
ALT/AST/alkaline phosphatase,
neutropenic fever, constipation,
i C T T T T T T T T T T v
fatigue, cough, ht_aadach(_a,.edema 0 3 6 9 12 15 18 21 24 27 30 33 36
thrombocytopenia, vomiting, No. at isk Months
247 206 157 106 64 44 31
dyspnea 124 84 52 29 13 12 8
Gilteritinib can prolong QT interval

PRES (1%), pancreatitis (4%), differentiation syndrome (3%)

0.8
0.64
0.4

Probability of survival

0.24

GILT = gilteritinib; CRh = complete remission with partial hematologic recovery; CRp = CR with incomplete platelet recovery; PR = partial remission/response; ALT = alanine
aminotransferase; AST = aspartate aminotransferase; PRES = posterior reversible encephalopathy syndrome; chemo = chemotherapy.

Perl AE, et al. N Engl J Med. 2019;381:1728-1740. Gilteritinib (Xospata®) Pl 2019 (https://astellas.us/docs/xospata.pdf). Accessed 7/7/2021

Gilteritinib—ADMIRAL Trial

(continued)

Antileukemic Responses (Intention-to-Treat Population)

Gilteritinib Salvage Chemo  HR/Risk Difference

Variable (n = 247) (n =124) (95% CI)
Median OS (95% Cl), mos 9.3 (7.7-10.7) 5.6 (4.7-7.3) 0.64 (0.49-0.83)
Median EFS (95% Cl), mos 2.8(1.4-3.7) 0.7 (0.2-NE) 0.79 (0.58-1.09)
Response, no. (%)

CR 52 (21.1) 13 (10.5) 10.6 (2.8-18.4)

CR/CRh 84 (34.0) 19 (15.3) 18.6 (9.8-2.4)

CRh 32 (13.0) 6 (4.8) ND

CRi 63 (25.5) 14 (11.3) ND

CRp 19 (7.7) 0 ND

PR 33 (13.4) 5 (4.0) ND

No response 66 (26.7) 43 (34.7) ND

Composite CR 134 (54.3) PARVARS)) 32.5 (22.3-42.6)

Overall response 167 (67.6) 32 (25.8)
Median duration of remission (95% CI), mos 11.0 (4.6-NE) NE (NE-NE) =
Time to composite CR, mos 2.3x19 1.3£0.5 NA
Median leukemia-free survival (95% CI), mos 4.4 (3.6-5.2) 6.7 (2.1-8.5) NE

NA = not applicable; ND = not determined.

Perl AE, et al. N Engl J Med. 2019;381:1728-1740.
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IDH1 and IDH2 Mutations in AML

Kre bs Wild-type

Mutant
homodime heterodimer

cycle

for dioxygenases, chaos
other enzymes

[ Co-substrate ] Metabolic

CoA = coenzyme A.

Levis M. Blood. 2013;122:2770-2771.

Ivosidenib—IDH1 Inhibitor

IDH1 mutations occur in approximately 6—10% of AML patients

Phase 1 dose escalation and expansion study
— 258 patients with R/R AML or other advanced hematologic malignancies with /DH1 mutations

Efficacy population = 125 R/R AML patients
— ORR =41.6%

— CR+CRh =30.4% (CR = 21.6% and CRh = 8.8%)
— Median duration of CR+CRh was 8.2 months

12% of patients received HCT following treatment
Differentiation syndrome was reported in 10.6% of patients

Common AEs (220%): diarrhea, leukocytosis, nausea, fatigue, febrile neutropenia,
dyspnea, anemia, long QT, peripheral edema, pyrexia, decreased appetite

DiNardo CD, et al. N Engl J Med. 2018;378:2386-2398. Stein E, et al. J Clin Oncol. 2018;36(15 suppl): abstract TPS7074. FDA. www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm614128.htm. Ivosidenib
(Tibsovo®) Pl 2019 (www.ti pro.com/pdf/prescribingi ion.pdf). URLs accessed 7/7/2021.
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Ivosidenib—IDH1 Inhibitor: Results

CR CRh
No response

Platelets (x10°/L)
Neutrophils (x10°/L)

Baseline 1 2 3 4

No. at risk
125 11 79
Neutrophils 118 9 97 86 78

BM blasts

N
v
Transfusion independence after BL (%)

Hemoglobin (g/liter)

Platelets Red cell
(N=69) (N =68)

Bone marrow blasts (%)

Baseline 9 10 11 12

No. at risk
125
BM blasts 124

DiNardo CD, et al. N Engl J Med 2018;378:2386-2398.

Ivosidenib—IDH1 Inhibitor: OS and Duration

N
(-}

1.0

° o
o ®

0.8
0.6

o
IS

0.4

Probability of OS

°o o
o N

Without

0.2 q
mutation clearance

2 a 6 8 10 12 14 16 18 20 22 24 26 28 30

Months

No.atrisk 125 102 81 33 28 19 11 6

Probability of Survival

0.0+
o

a 6 10

8
No. at risk Months
7
Without M-C 27

S
"
°

(0}
o
)

0.6
No response

Probability of
e o o 0
oN b O

0.4

[5] 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
No. at risk Months

EL] 0.0+ T T L —  —
o 8 10 12 14 16 18
Other response 14

Noresponse 73 No. at risk Months

7 6 5
M-C = mutation clearance. Without M-C 66 24 15

0.2 Without mutation clearance

Probability of OS

DiNardo CD, et al. N Engl J Med 2018;378:2386-2398.
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Ivosidenib (/IDH1 Inhibitor) in IDH1-Mutated Patients

Phase 1, IDH1-mutated AML

34 patients
— Median age 76.5 yrs (range, 64—87 yrs)
— 21 (62%) with t-AML or AML-MRC 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 4

Overall survival (mos)

OS (probability)

No. at risk

CR+CRh =42.4% (14 patients) 3328241919161512121111 8 6 5 4 4 4 3 2 2 1 0

Adverse reactions occurring in at least 25% of patients include:
— Diarrhea, fatigue, edema, decreased appetite, leukocytosis, nausea, arthralgia, abdominal pain,
dyspnea, differentiation syndrome (18%)
2018—FDA approved for adult patients with R/R AML with IDH1 mutation
2019—FDA approved for adult patients with newly-diagnosed AML with susceptible IDH1
mutation who are 275 years old or who have comorbidities that preclude use of intensive
induction chemotherapy

Roboz GJ, et al. Blood. 2020;135:463-471. Ivosidenib (Tibsovo®) PI 2019 (www.til pro.com/pdf/pi ibingil ion.pdf). Accessed 7/7/2021.

Enasidenib—IDH2 inhibitor

° . . ~ o - -
IDH2 mutations occur in ~12% of | Median 0S in R/R AML patients:

=
()

AML patients 9.3 months (95% Cl 8.2-10.9)

* Enasidenib efficacy in R/R IDH2-mutated
AML studied in 176 patients
— ORR =40.3%; median response duration

= 5.8 mos o3 3 6 ) 12 15 18 21 24 27

5 g i isk: Months
Responses associated with cellular 7 e TR TR . . o

differentiation and maturation, typically REEiE mOS (95% Cl)
without aplasia 19.7 mos (11.6-NE)
Median OS in R/R patients = 9.3 mos 132 :: 223:;73?)
Among 34 patients (19.3%) who

achieved CR, OS =19.7 mos

Differentiation syndrome reported in
7% of patients using enasidenib

2
o

OS probability
S
=

+ Censored

S
N

T
o

=
®

=
o

0OS probability
o
2

e
N

No response + Censored

. o
10% of patients proceeded to transplant ... .00 2 ¢ 2 22 13

34 34 25 15 11
37 34 30 17 11 7
No response 97 68 20 10 3

Stein EM, et al. Blood. 2017;130:722-731.




IDH-Inhibitor Combinations

Clinical efficacy: enasidenib + azacitidine vs azacitidine

23 patients monotherap
Enasidenib + Azacitidine
ORR =78.3% (CR = 60.9%, azacitidine  monotherapy

_ _ (n = 68) (n = 33)
CRh = 8.7%, MLFS = 8‘7%) Overall response rate,*n (%) [95% ClI] 46 (68) [55-79]| 14 (42) [26-61]

; 0 ; P value 0.0155

11/.16 patients (69%) with CR/CRh T ) o] el T

achieved mIDH1 clearance Pvalue

. X CR with incomplete recovery (CRi/CRp), n (%) 4(12)

AEs included thrombocytopenia, Partial remission, n (%) 4(12)

; : ; MLFS, n (%) 2(6)

EIENIER fgbnle ne}Jtropenla, . Stable disease n (%) 13 (39)
neutropenia, sepsis, QT prolongation Progressive disease, n (%) 1(3)

0 H HA Not evaluable, n (%) 0
(13% Grade 3/4), and differentiation Missing, n (%) 5 (15)
syndrome (17% all grades; 8.7% Time to first response (mos), median (range) 2.0 (1-6)
grade 3/4) Duration of response (mos), median (95% CI) 10.2 (3-NR)

Time to CR (mos), median (range) 0(1 —20) 3.7 (3-4)

-

ASCO = American Society of Clinical Oncology; MLFS = morphologic leukemia-free state.

DiNardo CD, et al. J Clin Oncol. 2021;39:57-65. DiNardo CD, et al. Blood. 2019;134(suppl 1): abstract 643.

Gemtuzumab Ozogamicin (GO)

Gemtuzumab ozogamicin is a CD33-directed antibody and cytotoxic drug conjugate
Initially granted accelerated approval by the FDA in 2000 for adults with relapsed AML
Withdrawn from US market in 2010 and was reapproved in 2017

— Preliminary data analysis from phase 3 study (which evaluated GO incorporated into induction therapy
for AML) showed GO did not improve survival

— Increased risk of death from treatment toxicity

— Risk of veno-occlusive disease (VOD) of liver

Continued investigation

— ALFA-0701 (newly diagnosed Llnker

AML age 50-70 years) 2
. =Ny 5\ HO
— AML-19 (elderly/unfit newly %H
. 0, CHs 5
diagnosed AML) @ OCHOCH +OH < HY, oSG
3 E]
o = - iti OCH ~
MyloFrance-1 (R/R CD33-positive 3 OH \gN Lo Maverage™2-3
AM L) N-acetyl calicheamicin
Gemtuzumab owgamlcln (Mylotarg ) Pl 2020 (http://labeling.pfizer.com/ShowLabeling.aspx?id=9548&format=PDF). GO overview (www.ncbi.nIm.nih. gov/books/NBK548438/pdf/Bookshelf NBK548438.| pdf) FDA

PR (www. fda suv/ /ucm574507.htm). Ingram I. Cancer Network, 2017. (www.cancernetwork.com/acute-myeloid /fda-app!
acut yel ia). URLs 7/7/2021
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Gemtuzumab Ozogamicin: ALFA-0701
Phase 3, open-label study

280 patients 50-70 years old with untreated de novo AML

1:1 randomization
— 743
— 7+3 + GO (3 mg/m?)
* GO days 1, 4, and 7 of induction
* GO day 1 of consolidation (2 cycles)

At 2 years, OS =53.2% in GO group vs 41.9% in control group (P=.0368)

Hematologic toxicity, especially thrombocytopenia, was more common in GO group

Castaigne S, et al. Lancet. 2012;379:1508-1516.

Gemtuzumab Ozogamicin: ALFA-0701: Results at 2 Years

EFS rate (95% Cl)
40.8% (32.8-50.8) ‘
17.1% (10.8-27.1)

Log-rank P=.0003

Control

—T—T— T
18 24 30 36 a2
oo Time (months)

Control 139 23 10 ) 1 0
139 46 32 18 10 3

RFS = relapse-free survival.

Castaigne S, et al. Lancet. 2012;379:1508-1516.

904
80
70
60
504
40-
304
204
104

0S rate (95% CI)
53.2% (44.6-63.5) ‘
41.9% (33.1-53.1)

Log-rank P=.0368

Control

o

T T T T T
18 24 30 36 42
Time (months)

45 26 16 6
66 43 25 16

RFS rate (95% Cl)

50.3% (41.0-61.6) |

22.7% (14.5-35.7)
Log-rank P=.0003

Control

T T T
18 24 30

Time (months)
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Gemtuzumab Ozogamicin: Meta-analysis

Allocated to no GO |

90 1
80 1

70 1 )

] | 1\ Difference 2.2%
60 (SD=9.8)
5071 55.0% 54.8% ] ] NS
40 1 I 1
301 . . |
201 Difference 20.7% { Difference 5.7%

(SD = 6.5) (SD =2.8) -

10 Log-rank P= 0.0006 Log-rank P= 0.005 7.9%

0 T T T T T T T T T T

0 1 2 0 1

3 4 3 4 3 4 5 6+
Years Years Years

Annual Years 1-5 | Years 6+ LULTE] Years 1-5 | Years 6+ Annual Years 1-5 | Years 6+

event rates % (SD) D)) event rates % (SD) % (SD) event rates % (SD) % (SD)
5.8 (1.1) 2.3(1.3) O 224 (1.0) 2.7(0.9) O 73.8(4.6) | 2.4 (2.4)
14.1 (1.9) | 0.0(0.0) 0 GO 262(1.1) | 49(1.3) o0 GO 76.7 (4.8) | 21.1(10.5)

SD = standard deviation.

Hills RK, et al. Lancet Oncol. 2014;15:986-996.

When to Use GO

FDA approved in September 2017
— Treatment of newly diagnosed CD33-positive AML in adults and in pediatric patients aged 21 month
— Treatment of R/R CD33-positive AML in adults and in pediatric patients aged >2 years
Also investigated as single agent for elderly/unfit AML and R/R AML (AML-19 and MyloFrance-1)
VOD in 6/131 (5%) of patients
NCCN
— Induction/consolidation option for patients <60 and =60 years
— Option for R/R AML
— Option for APL induction and consolidation in high-risk and/or cardiac patients and relapsed APL

WARNING: HEPATOTOXICITY
See full prescribing information for complete boxed warning.

Hepatotoxicity, including severe or fatal hepatic veno-occlusive disease
(VOD), also known as sinusoidal obstruction syndrome (SOS), has been
orted in association with the use

Gemtuzumab ozogamicin (Mylotarg™) Pl 2020 (http://labeling.pfizer.com/ShowLabeling.aspx?id=9548). Ingram I|. Cancer Network. 2017. (www.cancernetwork.com/acute-myeloid:
icin-acute-myeloid: ia). NCCN. AML. V3.2021. (www.nccn.org/professionals/physician_gls/pdf/aml.pdf). All URLs accessed 7/7/2021.




QUAZAR AML-001: Maintenance With CC-486*
Study Design

N CC-486 maintenance Maintain CR/Cri:
Eligibility criteria 300 mg daily x Continue treatment

Planned AML with intermediate/poor 14 days/28-day cycle Relapse with >5-15% BM
:Ne blasts:

risk cytogenetics
Age 255 years _Q Dose-escalate to CC-486

300 mg or PBO daily x 21
Within 90 days of first CR/CRi Placebo maintenance days

. S s )

following induction * consolidation daily Relapse with >16% BM
N =460 x 14 days/28-day cycle BIaSts:

+BSC Discontinue treatment

Primary endpoint: OS
Secondary endpoints: RFS, safety, HRQoL, healthcare resource utilization
Stratification: age, history of MDS, cytogenetic risk category, consolidation therapy following induction

*Oral formulation of azacitidine.
BSC = best supportive care; HRQoL = health-related quality of life.

Roboz GJ, et al. Future Oncol. 2016;12:293-302.

QUAZAR AML-001: Maintenance with CC-486: OS and RFS

Difference of 9.9 mos : Difference of 5.3 mos
Stratified P <.001 Stratified P <.001

/

mOS =
14.8 mos

Survival probability

PBO ; PBO

J 8 12 16 20 24 28 32 36 40 44 43 52 56 60 64 68 72 76 4 16 20 24 28 32 36 40 44 48 52 56 60 64 68

Montbhs after randomization Montbhs after randomization
Pts at risk Pts at risk
238 224 200 168 147 124 115 98 75 59 44 35 26 22 16 15 6 5 1 0 238 173 118 92 75 60 47 32 29 8 5 5 3 2
PBO 234 206 164 127 103 92 82 70 52 34 28 23 19 16 14 11 8 6 1 0 PBO 234 136 70 55 40 33 29 24 22 6 5 3 3

472 AML patients with intermediate- or poor-risk cytogenetics who had achieved CR or CRi after intensive
chemotherapy

Randomized 1:1 to CC-486 (oral azacitidine) vs placebo
CC-486 had a safety profile consistent with that of parenteral azacitidine
Received FDA approval September 2020 at 300-mg dose for adults with AML who achieve complete first remission

j-by-fda-for-patients-wit in-first-remission/?bc_md5=

Wei AH, et al. N Engl J Med. 2020;383:2526-2537. Solis-Moreira J. INCCN 360 (https://ji org/aml/ / itidine-tablets-appi
ab23334ef76a2e69802649¢75e321b67&utm_medi il&ut CN-360_AML+%2b+Balance_091520). Accessed 7/7/2021.
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Summary of Therapies: Newly Diagnosed AML

Fit patients Specific populations
7+3
7+3 + midostaurin FLT3-mutated AML
7+3 + gemtuzumab ozogamicin Consider in favorable-risk CD33- positive AML
Liposomal 7+3 (CPX-351) Consider in AML arising from MDS and therapy-related AML

Unfit patients
Venetoclax + HMA (or LDAC)
Glasdegib + LDAC

Ivosidenib Can consider in IDH1-mutated AML

Gemtuzumab ozogamicin Can consider in CD33-positive AML

Maintenance therapy
CC-486 Patients in CR/CRi who cannot complete intensive curative
therapy

HMA = hypomethylating agent.

Summary of Therapies: Relapsed/Refractory AML

Therapies Specific populations
Gilteritinib FLT3-mutated AML
Ivosidenib IDH1-mutated AML
Enasidenib IDH2-mutated AML
Gemtuzumab ozogamicin CD33-positive AML

Can still consider previously
existing therapies:
— HMAs

— Combination chemotherapy (ie,
MEC, HIiAC, FLAG, etc)

MEC = mitoxantrone, etoposide, and cytarabine; FLAG = fludarabine, high-dose cytarabine, and granulocyte colony-stimulating factor.
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Case 3: Introduction and Questions to Consider

71-year-old man was diagnosed nearly 2 years ago with normal karyotype AML with an NPM1 mutation
He is not a transplant candidate due to stage 4 CKD

He has been treated with azacitidine since his diagnosis, with an excellent response, but has now
relapsed

— He is interested in continuing treatment for his AML

— ECOGPSof 1

Laboratory results:

— WBC=2.1X10%L

— ANC=0.7 X 10°%/L

— Hgb=8.8 g/dL

— Platelets = 46 X 10°/L

What are the next steps in the management of this patient?
How would you discuss potential treatment options with the patient?
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Selection and Sequencing of Care for AML Patients

* Established treatment algorithms and clinical practice: choosing appropriate patient
populations

* Analysis of patient-specific factors that affect outcomes
— Genetic characteristics
— Treatment history
— Comorbidities
— Common adverse effects
— Age

— Patient preferences

Role of Clinician-Patient Communication in AML

* Avenues of engagement for patients with AML and their families

— Increasing opportunities with more available therapies

* Incorporating shared decision-making (SDM) practices

— Value-based approach to high-quality care




Summary Points

Outcomes in AML are gradually improving
— Increasing array of treatment options

— Many patients can achieve long-term survival with allogeneic transplant
AML therapy is no longer “one size fits all”

Care should be individualized, based on a number of factors

— Karyotype and molecular features are important, as are patient characteristics

Other promising agents are in clinical studies

9/30/2021
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CATALYST: Insights from the Experts to Navigate a Complex and
Evolving Landscape in CLL and AML Management

Chronic Lymphocytic Leukemia (CLL)
TOOLKIT

Resource

Web Address

Agency for Healthcare Research and Quality
(AHRQ).The SHARE Approach: A Model for
Shared Decision Making. April 2016.

Ahn IE, Tian X, Wiestner A. lbrutinib for
chronic lymphocytic leukemia with TP53
alterations. N Eng J Med. 2020:383:498-500.

Al-Sawaf O, Zhang C, Tandon M, et al.
Venetoclax plus obinutuzumab versus
chlorambucil plus obinutuzumab for
previously untreated chronic lymphocytic
leukaemia (CLL14): Follow-up results from a
multicentre, open-label, randomised, phase
3 trial. Lancet Oncol. 2020;21:1188-1200.

American Cancer Society (ACS). Cancer Facts
& Figures 2021. Accessed August 17, 2021.

American Cancer Society (ACS). Chronic
Lymphocytic Leukemia (CLL). Accessed
August 17, 2021.

Andreani G, Carra G, Lingua MF, et al. Tumor

suppressors in chronic lymphocytic leukemia:

From lost partners to active targets. Cancers
(Basel). 2020;12:629.

Awan FT, Schuh A, Brown JR, et al.
Acalabrutinib monotherapy in patients with
chronic lymphocytic leukemia who are
intolerant to ibrutinib. Blood Adv.
2019;3:1553-1562.

www.ahrqg.gov/sites/default/files/publicatio
ns/files/share-approach factsheet.pdf

https://www.nejm.org/doi/full/10.1056/NEJ
Mc2005943

https://pubmed.ncbi.nlm.nih.gov/32888452/

https://www.cancer.org/research/cancer-
facts-statistics/all-cancer-facts-
figures/cancer-facts-figures-2021.html

https://www.cancer.org/cancer/chronic-
lymphocytic-leukemia.html

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC7139490/

https://pubmed.ncbi.nlm.nih.gov/31088809/



http://www.ahrq.gov/sites/default/files/publications/files/share-approach_factsheet.pdf
http://www.ahrq.gov/sites/default/files/publications/files/share-approach_factsheet.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2005943
https://www.nejm.org/doi/full/10.1056/NEJMc2005943
https://pubmed.ncbi.nlm.nih.gov/32888452/
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2021.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2021.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2021.html
https://www.cancer.org/cancer/chronic-lymphocytic-leukemia.html
https://www.cancer.org/cancer/chronic-lymphocytic-leukemia.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7139490/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7139490/
https://pubmed.ncbi.nlm.nih.gov/31088809/

Burger JA, Barr PM, Robak T, et al. Long-term
efficacy and safety of first-line ibrutinib
treatment for patients with CLL/SLL: 5 years
of follow-up from the phase 3 RESONATE-2
study. Leukemia. 2020;34:787-798.

Byrd JC, et al. Up to 7 Years of follow-up of
single-agent ibrutinib in the phase 1b/2
PCYC-1102 trial of first line and
relapsed/refractory patients with chronic
lymphocytic leukemia/small lymphocytic
lymphoma. Blood. 2018;132(suppl 1):3133.

Byrd JC, Furman RR, Coutre S, et al. Up to 7
years of follow-up of single-agent ibrutinib in
the phase 1b/2 PCYC-1102 trial of first line
and relapsed/refractory patients with
chronic lymphocytic leukemia/small
lymphocytic lymphoma. Blood.
2018;132(suppl 1):3133.

Byrd JC, Furman RR, Coutre SE, et al.
Ibrutinib treatment for first-line and
relapsed/refractory chronic lymphocytic
leukemia: Final analysis of the pivotal phase
Ib/1l PCYC-1102 study. Clin Cancer Res.
2020;26:3918-3927.

Byrd JC, Harrington B, O'Brien S, et al.
Acalabrutinib (ACP-196) in relapsed chronic
lymphocytic leukemia. N Engl J Med.
2016;374:323-332.

Byrd JC, Hillman P, Ghia P, et al. First results
of a head-to-head trial of acalabrutinib
versus ibrutinib in previously treated chronic
lymphocytic leukemia. J Clin Oncol.
2021;39(15 suppl):7500.

Byrd JC, O'Brien S, James DF. Ibrutinib in
relapsed chronic lymphocytic leukemia. N
Engl J Med. 2013;369:1278-1279.

https://pubmed.ncbi.nlm.nih.gov/31628428/

https://ashpublications.org/blood/article/13
2/Supplement%201/3133/263863/Up-to-7-
Years-of-Follow-up-of-Single-Agent

https://ashpublications.org/blood/article/13
2/Supplement%201/3133/263863/Up-to-7-
Years-of-Follow-up-of-Single-Agent

https://pubmed.ncbi.nlm.nih.gov/32209572/

https://www.ncbi.nlm.nih.gov/pubmed/266
41137

https://ascopubs.org/doi/abs/10.1200/JCO.2
021.39.15 suppl.7500

https://pubmed.ncbi.nim.nih.gov/24066758/



https://pubmed.ncbi.nlm.nih.gov/31628428/
https://ashpublications.org/blood/article/132/Supplement%201/3133/263863/Up-to-7-Years-of-Follow-up-of-Single-Agent
https://ashpublications.org/blood/article/132/Supplement%201/3133/263863/Up-to-7-Years-of-Follow-up-of-Single-Agent
https://ashpublications.org/blood/article/132/Supplement%201/3133/263863/Up-to-7-Years-of-Follow-up-of-Single-Agent
https://ashpublications.org/blood/article/132/Supplement%201/3133/263863/Up-to-7-Years-of-Follow-up-of-Single-Agent
https://ashpublications.org/blood/article/132/Supplement%201/3133/263863/Up-to-7-Years-of-Follow-up-of-Single-Agent
https://ashpublications.org/blood/article/132/Supplement%201/3133/263863/Up-to-7-Years-of-Follow-up-of-Single-Agent
https://pubmed.ncbi.nlm.nih.gov/32209572/
https://www.ncbi.nlm.nih.gov/pubmed/26641137
https://www.ncbi.nlm.nih.gov/pubmed/26641137
https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.15_suppl.7500
https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.15_suppl.7500
https://pubmed.ncbi.nlm.nih.gov/24066758/

Byrd JC, Woyach JA, Furman RR, et al.
Acalabrutinib in treatment-naive chronic
lymphocytic leukemia. Blood.
2021;137:3327-3338.

Byrd JC, Woyach JA, Furman RR, et al.
Acalabrutinib In treatment-naive chronic
lymphocytic leukemia: Mature results from
phase 2 study demonstrating durable
remissions and long-term tolerability. J Clin
Oncol 2020;38(15_suppl):8024.

Copiktra® (duvelisib). Prescribing
Information. Verastem, Inc; July 2019.

Damle RN, Wasil T, Fais F, et al. Ig V gene
mutation status and CD38 expression as
novel prognostic indicators in chronic
lymphocytic leukemia. Blood. 1999;94:1840-
1847.

Dohner H, Stilgenbauer S, Benner A, et al.
Genomic aberrations and survival in chronic
lymphocytic leukemia. N Engl J Med.
2000;343:1910-1916.

Eichhorst B, Fink AM, Bahlo J, et al. First-line
chemoimmunotherapy with bendamustine
and rituximab versus fludarabine,
cyclophosphamide, and rituximab in patients
with advanced chronic lymphocytic
leukaemia (CLL10): An international, open-
label, randomised, phase 3, non-inferiority
trial. Lancet Oncol. 2016;17:928-942.

https://pubmed.ncbi.nlm.nih.gov/33786588/

https://ascopubs.org/doi/abs/10.1200/JCO.2
020.38.15 suppl.8024

https://copiktra.com/pdf/verastem/COPIKT
RA-P1-072019.pdf

https://pubmed.ncbi.nlm.nih.gov/10477712/

https://www.ncbi.nlm.nih.gov/pubmed/111
36261

https://pubmed.ncbi.nlm.nih.gov/27216274/



https://pubmed.ncbi.nlm.nih.gov/33786588/
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.15_suppl.8024
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.15_suppl.8024
https://copiktra.com/pdf/verastem/COPIKTRA-PI-072019.pdf
https://copiktra.com/pdf/verastem/COPIKTRA-PI-072019.pdf
https://pubmed.ncbi.nlm.nih.gov/10477712/
https://www.ncbi.nlm.nih.gov/pubmed/11136261
https://www.ncbi.nlm.nih.gov/pubmed/11136261
https://pubmed.ncbi.nlm.nih.gov/27216274/

Eichhorst B, Fink AM, Busch R, et al. Frontline https://ashpublications.org/blood/article/12

chemoimmunotherapy with cludarabine (F),
cyclophosphamide (C), and rituximab (R)
(FCR) shows superior efficacy in comparison
to bendamustine (B) and rituximab (BR) in
previously untreated and physically fit
patients (pts) with advanced chronic
lymphocytic leukemia (CLL): Final analysis of
an international, randomized study of the
German CLL Study Group (GCLLSG) (CLL10
Study). Blood. 2014;124:19.

Fischer K, Al-Sawaf O, Bahlo J, et al.
Venetoclax and obinutuzumab in patients
with CLL and coexisting conditions. N Engl J
Med. 2019;380:2225-2236.

Flinn IW, Hillmen P, Montillo M, et al. The
phase 3 DUO trial: Duvelisib vs ofatumumab
in relapsed and refractory CLL/SLL. Blood.
2018;132:2446-2455.

Ghia P, Pluta A, Wach M, et al. Acalabrutinib
(Acala) versus idelalisib plus rituximab (IdR)
or bendamustine plus rituximab (BR) in
relapsed/refractory (R/R) chronic
lymphocytic leukemia (CLL): ASCEND final
results. J Clin Oncol. 2020;38(15 suppl):8015.

Ghia P, Pluta A, Wach M, et al. ASCEND:
Phase Ill, randomized trial of acalabrutinib
versus idelalisib plus rituximab or
bendamustine plus rituximab in relapsed or
refractory chronic lymphocytic leukemia. J
Clin Oncol. 2020;38:2849-2861.

Goede V, Fischer K, Busch R, et al.
Obinutuzumab plus chlorambucil in patients
with CLL and coexisting conditions. N Engl J
Med. 2014;370:1101-1110.

4/21/19/89819/Frontline-
Chemoimmunotherapy-with-Fludarabine-F

https://www.nejm.org/doi/full/10.1056/NEJ
Moal815281

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC6284216/

https://ascopubs.org/doi/abs/10.1200/JCO.2
020.38.15 suppl.8015

https://pubmed.ncbi.nim.nih.gov/32459600/

https://www.nejm.org/doi/full/10.1056/nej
moal313984



https://ashpublications.org/blood/article/124/21/19/89819/Frontline-Chemoimmunotherapy-with-Fludarabine-F
https://ashpublications.org/blood/article/124/21/19/89819/Frontline-Chemoimmunotherapy-with-Fludarabine-F
https://ashpublications.org/blood/article/124/21/19/89819/Frontline-Chemoimmunotherapy-with-Fludarabine-F
https://www.nejm.org/doi/full/10.1056/NEJMoa1815281
https://www.nejm.org/doi/full/10.1056/NEJMoa1815281
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6284216/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6284216/
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.15_suppl.8015
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.15_suppl.8015
https://pubmed.ncbi.nlm.nih.gov/32459600/
https://www.nejm.org/doi/full/10.1056/nejmoa1313984
https://www.nejm.org/doi/full/10.1056/nejmoa1313984

Hallek M, Cheson BD, Catovsky D, et al. https://www.ncbi.nlm.nih.gov/pmc/articles/
Guidelines for the diagnosis and treatment of PMC2972576/

chronic lymphocytic leukemia: A report from

the International Workshop on Chronic

Lymphocytic Leukemia updating the National

Cancer Institute-Working Group 1996

guidelines. Blood. 2008;111:5446-5456.

Hallek M, Cheson BD, Catovsky D, et al. iwCLL = https://pubmed.ncbi.nlm.nih.gov/29540348/
guidelines for diagnosis, indications for

treatment, response assessment, and

supportive management of CLL. Blood.

2018;131:2745-2760.

Hamblin TJ, Davis Z, Gardiner A, et al. https://www.ncbi.nlm.nih.gov/pubmed/104
Unmutated Ig V(H) genes are associated with 77713

a more aggressive form of chronic

lymphocytic leukemia. Blood. 1999;94:1848-

1854.

Herman SEM, Montreveta A, Niemann CU, et  https://clincancerres.aacrjournals.org/conte
al. Bruton tyrosine kinase (BTK) inhibitor nt/23/11/2831

acalabrutinib demonstrates potent on-target

effects and efficacy in two mouse models of

chronic lymphocytic leukemia. Clin Cancer

Res. 2017;23:2831-2841.

Imbruvica®(ibrutinib). Prescribing (https://imbruvica.com/files/prescribing-
Information. Pharmacyclics LLC; December information.pdf)

2020.

Jones JA, Mato AR, Wierda WG, et al. https://pubmed.ncbi.nlm.nih.gov/29246803/

Venetoclax for chronic lymphocytic
leukaemia progressing after ibrutinib: An
interim analysis of a multicentre, open-label,
phase 2 trial. Lancet Oncol. 2018;19:65-75.

Kater AP, Wu JQ, Kipps T, et al. Venetoclax https://pubmed.ncbi.nlm.nih.gov/32986498/
plus rituximab in relapsed chronic

lymphocytic leukemia: 4-year results and

evaluation of impact of genomic complexity

and gene mutations from the MURANO

phase lll Study. J Clin Oncol. 2020;38:4042-

4054.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2972576/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2972576/
https://pubmed.ncbi.nlm.nih.gov/29540348/
https://www.ncbi.nlm.nih.gov/pubmed/10477713
https://www.ncbi.nlm.nih.gov/pubmed/10477713
https://clincancerres.aacrjournals.org/content/23/11/2831
https://clincancerres.aacrjournals.org/content/23/11/2831
https://imbruvica.com/files/prescribing-information.pdf
https://imbruvica.com/files/prescribing-information.pdf
https://pubmed.ncbi.nlm.nih.gov/29246803/
https://pubmed.ncbi.nlm.nih.gov/32986498/

Mato A, Nabhan C, Lamanna N, et al. The
Connect CLL Registry: Final analysis of 1494
patients with chronic lymphocytic leukemia
across 199 US sites. Blood Adv. 2020;4:1407-
1418.

Mato AR, Roeker LE, Jacobs R, et al.
Assessment of the efficacy of therapies
following venetoclax discontinuation in CLL
reveals BTK inhibition as an effective

strategy. Clin Cancer Res. 2020;26:3589-3596.

Moreno C, Greil R, Demirkan F, et al.
Ibrutinib plus obinutuzumab versus
chlorambucil plus obinutuzumab in first-line
treatment of chronic lymphocytic leukaemia
(iLLUMINATE): A multicentre, randomised,
open-label, phase 3 trial. Lancet Oncol.
2019;20:43-56.

National Cancer Institute. Chronic
Lymphocytic Leukemia Treatment (PDQ°) -
Health Professional Version. Updated
January 25, 2021.

National Community Oncology Dispensing
Association (NCODA). Suyko J. Positive
quality intervention: Venetoclax risk
stratification, dosing, and dispensing
procedure. Updated April 22, 2021.

National Comprehensive Cancer Network.
NCCN Clinical Practice Guidelines in
Oncology. Chronic Lymphocytic
Leukemia/Small Lymphocytic Lymphoma.
Version 4.2021.

O’Brien, Furman RR, Coutre S, et al. Single-
agent ibrutinib in treatment-naive and
relapsed/refractory chronic lymphocytic
leukemia: A 5-year experience. Blood.
2018;131(17):1910-1919.

Patel K, Danilov AV, Pagel JM. Duvelisib for
CLL/SLL and follicular non-Hodgkin
lymphoma. Blood. 2019;134:1573-1577.

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC7160291

https://pubmed.ncbi.nim.nih.gov/32198151/

https://pubmed.ncbi.nim.nih.gov/30522969/

https://www.cancer.gov/types/leukemia/hp
/cll-treatment-pdq

https://www.ncoda.org/venetoclax-
dispensing-procedure/

https://www.nccn.org/professionals/physici
an_gls/pdf/cll.pdf

https://ashpublications.org/blood/article/13
1/17/1910/36756/Single-agent-ibrutinib-in-
treatment-naive-and

https://pubmed.ncbi.nim.nih.gov/31554637/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7160291/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7160291/
https://pubmed.ncbi.nlm.nih.gov/32198151/
https://pubmed.ncbi.nlm.nih.gov/30522969/
https://www.cancer.gov/types/leukemia/hp/cll-treatment-pdq
https://www.cancer.gov/types/leukemia/hp/cll-treatment-pdq
https://www.ncoda.org/venetoclax-dispensing-procedure/
https://www.ncoda.org/venetoclax-dispensing-procedure/
https://www.nccn.org/professionals/physician_gls/pdf/cll.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cll.pdf
https://ashpublications.org/blood/article/131/17/1910/36756/Single-agent-ibrutinib-in-treatment-naive-and
https://ashpublications.org/blood/article/131/17/1910/36756/Single-agent-ibrutinib-in-treatment-naive-and
https://ashpublications.org/blood/article/131/17/1910/36756/Single-agent-ibrutinib-in-treatment-naive-and
https://pubmed.ncbi.nlm.nih.gov/31554637/

Roeker LE, Dreger P, Brown JR, et al.
Allogeneic stem cell transplantation for
chronic lymphocytic leukemia in the era of
novel agents. Blood Adv. 2020;4:3977-3989.

Rozovski U, Keating MJ, Estrov Z. Why is the
immunoglobulin heavy chain gene mutation
status a prognostic indicator in chronic
lymphocytic leukemia? Acta Haematol.
2018;140:51-54.

Seymour JF, et al. Venetoclax-rituximab in
relapsed or refractory chronic lymphocytic

leukemia. N Engl J Med. 2018;378:1107-1120.

Shanafelt TD, Wang XV, Kay NE, et al.
Ibrutinib-rituximab or
chemoimmunotherapy for chronic
lymphocytic leukemia. N Engl J Med.
2019;381:432-443.

Sharman JP, Baneriji V, Fogiatto LM, et al.
ELEVATE TN: Phase 3 study of acalabrutinib
combined with obinutuzumab (O) or alone vs
O plus chlorambucil in patients with
treatment-naive chronic lymphocytic
leukemia (CLL). Blood. 2019;134(suppl 1):31.

Sharman JP, Coutre SE, Furman RR, et al.
Final results of a randomized, phase Il study
of rituximab with or without idelalisib
followed by open-label idelalisib in patients
with relapsed chronic lymphocytic leukemia.
J Clin Oncol. 2019;37:1391-1402.

https://pubmed.ncbi.nlm.nih.gov/32841336/

https://pubmed.ncbi.nim.nih.gov/30114695/

https://www.ncbi.nlm.nih.gov/pubmed/295
62156

https://www.nejm.org/doi/full/10.1056/nej
moal817073

https://ashpublications.org/blood/article/13
4/Supplement 1/31/427832/ELEVATE-TN-
Phase-3-Study-of-Acalabrutinib-Combined

https://pubmed.ncbi.nlm.nih.gov/30995176/



https://pubmed.ncbi.nlm.nih.gov/32841336/
https://pubmed.ncbi.nlm.nih.gov/30114695/
https://www.ncbi.nlm.nih.gov/pubmed/29562156
https://www.ncbi.nlm.nih.gov/pubmed/29562156
https://www.nejm.org/doi/full/10.1056/nejmoa1817073
https://www.nejm.org/doi/full/10.1056/nejmoa1817073
https://ashpublications.org/blood/article/134/Supplement_1/31/427832/ELEVATE-TN-Phase-3-Study-of-Acalabrutinib-Combined
https://ashpublications.org/blood/article/134/Supplement_1/31/427832/ELEVATE-TN-Phase-3-Study-of-Acalabrutinib-Combined
https://ashpublications.org/blood/article/134/Supplement_1/31/427832/ELEVATE-TN-Phase-3-Study-of-Acalabrutinib-Combined
https://pubmed.ncbi.nlm.nih.gov/30995176/

Sharman JP, Coutre SE, Furman RR, et al.
Second interim analysis of a phase 3 study of
idelalisib (ZYDELIG®) plus rituximab (R) for
relapsed chronic lymphocytic leukemia (CLL):
Efficacy analysis in patient subpopulations
with Del(17p) and other adverse prognostic
factors. Blood. 2014;124:330.

Sharman JP, Egyed M, Jurczak W, et al.
Acalabrutinib with or without obinutuzumab
versus chlorambucil and obinutuzumab for
treatment-naive chronic lymphocytic
leukaemia (ELEVATE TN): A randomised,
controlled, phase 3 trial. Lancet.
2020;395:1278-1291.

Thompson PA, Tam CS, O'Brien SM, et al.
Fludarabine, cyclophosphamide, and
rituximab treatment achieves long-term
disease-free survival in IGHV-mutated
chronic lymphocytic leukemia. Blood.
2016;127:303-309.

Westin JR. Status of PI3K/Akt/mTOR
pathway inhibitors in lymphoma. Clin
Lymphoma Myeloma Leuk. 2014;14(5):335-
342

Woyach JA, Ruppert AS, Heerema NA, et al.
Ibrutinib regimens versus
chemoimmunotherapy in older patients with
untreated CLL. N Engl J Med. 2018;;379:2517-
2528.

Zydelig®(idelalisib). Prescribing Information.
Gilead Sciences, Inc; October 2020.

https://ashpublications.org/blood/article/12
4/21/330/97718/Second-Interim-Analysis-of-
a-Phase-3-Study-of

https://pubmed.ncbi.nlm.nih.gov/32305093/

https://pubmed.ncbi.nlm.nih.gov/26492934/

https://pubmed.ncbi.nim.nih.gov/24650973/

https://pubmed.ncbi.nlm.nih.gov/30501481/

https://www.gilead.com/~/media/Files/pdfs
/medicines/oncology/zydelig/zydelig pi.pdf



https://ashpublications.org/blood/article/124/21/330/97718/Second-Interim-Analysis-of-a-Phase-3-Study-of
https://ashpublications.org/blood/article/124/21/330/97718/Second-Interim-Analysis-of-a-Phase-3-Study-of
https://ashpublications.org/blood/article/124/21/330/97718/Second-Interim-Analysis-of-a-Phase-3-Study-of
https://pubmed.ncbi.nlm.nih.gov/32305093/
https://pubmed.ncbi.nlm.nih.gov/26492934/
https://pubmed.ncbi.nlm.nih.gov/24650973/
https://pubmed.ncbi.nlm.nih.gov/30501481/
https://www.gilead.com/%7E/media/Files/pdfs/medicines/oncology/zydelig/zydelig_pi.pdf
https://www.gilead.com/%7E/media/Files/pdfs/medicines/oncology/zydelig/zydelig_pi.pdf

CATALYST: A Virtual Reality View of Genomics, Targeted Therapeutic Options,
and Treatment Sequencing for the Management of Hematologic Malignancies

Acute Myeloid Leukemia (AML)
TOOLKIT

Resource

American Cancer Society (ACS). Acute
Myeloid Leukemia (AML) in Adults. Accessed
August 17, 2021.

Onureg®(azacitidine). Prescribing
Information. Celgene Corp; May 2021.

Biichner T, Schlenk RF, Schaich M, et al.
Acute Myeloid Leukemia (AML): Different
treatment strategies versus a common
standard arm--combined prospective
analysis by the German AML Intergroup. J
Clin Oncol. 2012;30:3604-3610.

Buckley SA, Jimenez-Sahagun D, Othus M,
Walter RB, Lee SJ. Quality of life from the
perspective of the patient with acute
myeloid leukemia. Cancer. 2018;124:145-
152.

Burnett AK, Hills RK, Russell N. Twenty five
years of UK trials in acute myeloid
leukaemia: What have we learned? BrJ
Haematol. 2020;188:86-100

Burnett AK, Milligan D, Prentice AG, etal. A
comparison of low-dose cytarabine and
hydroxyurea with or without all-trans
retinoic acid for acute myeloid leukemia and
high-risk myelodysplastic syndrome in
patients not considered fit for intensive
treatment. Cancer. 2007;109:1114-1124.

Web Address \
https://www.cancer.org/cancer/acute-
myeloid-leukemia.html

https://packageinserts.bms.com/pi/pi onur
eg.pdf
https://pubmed.ncbi.nim.nih.gov/22965967/

https://pubmed.ncbi.nlm.nih.gov/28881384/

https://pubmed.ncbi.nim.nih.gov/31828788/

https://pubmed.ncbi.nlm.nih.gov/17315155/



https://www.cancer.org/cancer/acute-myeloid-leukemia.html
https://www.cancer.org/cancer/acute-myeloid-leukemia.html
https://packageinserts.bms.com/pi/pi_onureg.pdf
https://packageinserts.bms.com/pi/pi_onureg.pdf
https://pubmed.ncbi.nlm.nih.gov/22965967/
https://pubmed.ncbi.nlm.nih.gov/28881384/
https://pubmed.ncbi.nlm.nih.gov/31828788/
https://pubmed.ncbi.nlm.nih.gov/17315155/

Castaigne S, Pautas C, Terré C, et al. Effect of
gemtuzumab ozogamicin on survival of adult
patients with de-novo acute myeloid
leukaemia (ALFA-0701): A randomised, open-
label, phase 3 study. Lancet. 2012;379:1508-
1516.

Cheson BD, Bennett JM, Kopecky, et al.
Revised recommendations of the
International Working Group for diagnosis,
standardization of response criteria,
treatment outcomes, and reporting
standards for therapeutic trials in acute
myeloid leukemia. J Clin Oncol.
2003;21:4642-4649.

Cortes JE, Heidel FH, Hellmann A, et al.
Randomized comparison of low dose
cytarabine with or without glasdegib in
patients with newly diagnosed acute myeloid
leukemia or high-risk myelodysplastic
syndrome. Leukemia. 2019;33:379-389.

Vyxeos®(daunorubicin + cytarabine).
Prescribing Information. Jazz
Pharmaceuticals, Inc; March 2021.

DiNardo CD, Jonas B, Pullarkat V, et al. A
randomized, double-blind, placebo-
controlled study of venetoclax with
azacitidine vs azacitidine In treatment-naive
patients with acute myeloid leukemia
ineligible for intensive therapy-Viale-A.
Presented at European Hematology
Association Annual Congress. June 14, 2020.

DiNardo CD, Stein EM, de Botton S, et al.
Durable remissions with ivosidenib in IDH1-
mutated relapsed or refractory AML. N Engl J
Med. 2018;378:2386-2398.

https://pubmed.ncbi.nlm.nih.gov/22482940/

https://pubmed.ncbi.nim.nih.gov/14673054/

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC6365492/

http://pp.jazzpharma.com/pi/vyxeos.en.USP
l.pdf

https://library.ehaweb.org/eha/2020/eha25
th/303390/courtney.dinardo.a.randomized.d
ouble-blind.placebo-
controlled.study.of.html?

https://www.ncbi.nlm.nih.gov/pubmed/298
60938



https://pubmed.ncbi.nlm.nih.gov/22482940/
https://pubmed.ncbi.nlm.nih.gov/14673054/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6365492/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6365492/
http://pp.jazzpharma.com/pi/vyxeos.en.USPI.pdf
http://pp.jazzpharma.com/pi/vyxeos.en.USPI.pdf
https://library.ehaweb.org/eha/2020/eha25th/303390/courtney.dinardo.a.randomized.double-blind.placebo-controlled.study.of.html
https://library.ehaweb.org/eha/2020/eha25th/303390/courtney.dinardo.a.randomized.double-blind.placebo-controlled.study.of.html
https://library.ehaweb.org/eha/2020/eha25th/303390/courtney.dinardo.a.randomized.double-blind.placebo-controlled.study.of.html
https://library.ehaweb.org/eha/2020/eha25th/303390/courtney.dinardo.a.randomized.double-blind.placebo-controlled.study.of.html
https://www.ncbi.nlm.nih.gov/pubmed/29860938
https://www.ncbi.nlm.nih.gov/pubmed/29860938

DiNardo CD, Jonas BA, Pullarkat V, et al.
Azacitidine and venetoclax in previously
untreated acute myeloid leukemia. N Engl J
Med. 2020;383:617-629.

DiNardo CD, Stein AS, Stein EM, et al. Mutant
isocitrate dehydrogenase 1 inhibitor
ivosidenib in combination with azacitidine
for newly diagnosed acute myeloid leukemia,
J Clin Oncol. 2021;39:57-65

DiNardo CD, Schuh AC, Stein EM, et al.
Enasidenib plus azacitidine significantly
improves complete remission and overall
response compared with azacitidine alone in
patients with newly diagnosed acute myeloid
leukemia (AML) with isocitrate
dehydrogenase 2 (IDH2) mutations: Interim
phase Il results from an ongoing, randomized
study. Blood. 2019;134(suppl. 1):643.

Dohner H, Estey E, Grimwade D, et al.
Diagnosis and management of AML in adults:
2017 ELN recommendations from an
international expert panel. Blood.
2017;129:424-447.

Dombret H, Seymour JF, Butrym A, et al.
International phase 3 study of azacitidine vs
conventional care regimens in older patients
with newly diagnosed AML with >30% blasts.
Blood. 2015;126:291-299.

Idhifa®(enasidenib). Prescribing Information.
Celgene Corp; November, 2020.

Food and Drug Administration. FDA approves
ivosidenib for relapsed or refractory acute
myeloid leukemia [press release]. July 20,
2018.

https://pubmed.ncbi.nlm.nih.gov/32786187/

https://pubmed.ncbi.nim.nih.gov/33119479/

https://ashpublications.org/blood/article/13
4/Supplement 1/643/426571/Enasidenib-
Plus-Azacitidine-Significantly-lmproves

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC5291965/

https://pubmed.ncbi.nim.nih.gov/25987659/

www.idhifa.com/prescribing-information/

https://www.fda.gov/drugs/resources-
information-approved-drugs/fda-approves-
ivosidenib-relapsed-or-refractory-acute-
myeloid-leukemia



https://pubmed.ncbi.nlm.nih.gov/32786187/
https://pubmed.ncbi.nlm.nih.gov/33119479/
https://ashpublications.org/blood/article/134/Supplement_1/643/426571/Enasidenib-Plus-Azacitidine-Significantly-Improves
https://ashpublications.org/blood/article/134/Supplement_1/643/426571/Enasidenib-Plus-Azacitidine-Significantly-Improves
https://ashpublications.org/blood/article/134/Supplement_1/643/426571/Enasidenib-Plus-Azacitidine-Significantly-Improves
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5291965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5291965/
https://pubmed.ncbi.nlm.nih.gov/25987659/
http://www.idhifa.com/prescribing-information/
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-ivosidenib-relapsed-or-refractory-acute-myeloid-leukemia
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-ivosidenib-relapsed-or-refractory-acute-myeloid-leukemia
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-ivosidenib-relapsed-or-refractory-acute-myeloid-leukemia
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-ivosidenib-relapsed-or-refractory-acute-myeloid-leukemia

Food and Drug Administration. FDA approves
Mylotarg for treatment of acute myeloid
leukemia [press release]. September 1, 2017.

Mylotarg™(gemtuzumab ozogamicin).
Prescribing Information. Pfizer; August 2021.

Gemtuzumab Ozogamicin. Overview. March
9, 2018.

Xospata®(gilteritinib). Prescribing
Information. Astellas Pharma US, Inc; May
20109.

Daurismo™(glasdegib). Prescribing
Information. Pfizer; March, 2020.

Gottesman MM. Mechanisms of cancer drug
resistance. Annu Rev Med. 2002;53:615-627.

Hills RK, Castaigne S, Appelbaum FR, et al.
Addition of gemtuzumab ozogamicin to
induction chemotherapy in adult patients
with acute myeloid leukaemia: A meta-
analysis of individual patient data from
randomised controlled trials. Lancet Oncol.
2014;15:986-996.

Horton SJ, Huntly BJP. Recent advances in
acute myeloid leukemia stem cell biology.
Haematologica. 2012;97:966-974.

Ingram |. FDA approves gemtuzumab
ozogamicin for acute myeloid leukemia.
Cancer Network. Published September 16,
2017.

Tibsovo®(ivosidenib). Prescribing
Information. Servier Pharmaceuticals LLC;
May 2021.

Kang MH, Reynolds CP. Bcl-2 inhibitors:
Targeting mitochondrial apoptotic pathways
in cancer therapy. Clin Cancer Res.
2009;15:1126-1132.

https://www.fda.gov/news-events/press-
announcements/fda-approves-mylotarg-
treatment-acute-myeloid-leukemia

http://labeling.pfizer.com/ShowLabeling.asp
x?id=9548

http://www.ncbi.nlm.nih.gov/books/NBK54
8438/pdf/Bookshelf NBK548438.pdf

https://astellas.us/docs/xospata.pdf

http://labeling.pfizer.com/ShowLabeling.asp
x?id=11336

https://pubmed.ncbi.nlm.nih.gov/11818492/

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC4137593/

https://pubmed.ncbi.nlm.nih.gov/22511496/

https://www.cancernetwork.com/view/fda-
approves-gemtuzumab-ozogamicin-acute-
myeloid-leukemia

www.tibsovopro.com/pdf/prescribinginform
ation.pdf

https://pubmed.ncbi.nlm.nih.gov/19228717/



https://www.fda.gov/news-events/press-announcements/fda-approves-mylotarg-treatment-acute-myeloid-leukemia
https://www.fda.gov/news-events/press-announcements/fda-approves-mylotarg-treatment-acute-myeloid-leukemia
https://www.fda.gov/news-events/press-announcements/fda-approves-mylotarg-treatment-acute-myeloid-leukemia
http://labeling.pfizer.com/ShowLabeling.aspx?id=9548
http://labeling.pfizer.com/ShowLabeling.aspx?id=9548
http://www.ncbi.nlm.nih.gov/books/NBK548438/pdf/Bookshelf_NBK548438.pdf
http://www.ncbi.nlm.nih.gov/books/NBK548438/pdf/Bookshelf_NBK548438.pdf
https://astellas.us/docs/xospata.pdf
http://labeling.pfizer.com/ShowLabeling.aspx?id=11336
http://labeling.pfizer.com/ShowLabeling.aspx?id=11336
https://pubmed.ncbi.nlm.nih.gov/11818492/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4137593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4137593/
https://pubmed.ncbi.nlm.nih.gov/22511496/
https://www.cancernetwork.com/view/fda-approves-gemtuzumab-ozogamicin-acute-myeloid-leukemia
https://www.cancernetwork.com/view/fda-approves-gemtuzumab-ozogamicin-acute-myeloid-leukemia
https://www.cancernetwork.com/view/fda-approves-gemtuzumab-ozogamicin-acute-myeloid-leukemia
http://www.tibsovopro.com/pdf/prescribinginformation.pdf
http://www.tibsovopro.com/pdf/prescribinginformation.pdf
https://pubmed.ncbi.nlm.nih.gov/19228717/

Kantarjian HM, Thomas XG, Dmoszynska A,
et al. Multicenter, randomized, open-label,
phase lll trial of decitabine versus patient
choice, with physician advice, of either
supportive care or low-dose cytarabine for
the treatment of older patients with newly
diagnosed acute myeloid leukemia. J Clin
Oncol. 2012;30:2670-2677.

Lancet JE, Cortes JE, Hogge DE, et al. Phase 2
trial of CPX-351, a fixed 5:1 molar ratio of
cytarabine/daunorubicin, vs
cytarabine/daunorubicin in older adults with
untreated AML. Blood. 2014;123:3239-3246

Lancet JE, UY GL, Cortes JE, et al. Final results
of a phase Ill randomized trial of CPX-351
versus 7+3 in older patients with newly
diagnosed high risk (secondary) AML. J Clin
Oncol. 2016;34(15_suppl):7000.

Lancet JE, Uy GL, Cortes JE, et al. CPX-351
(cytarabine and daunorubicin) liposome for
injection versus conventional cytarabine plus
daunorubicin in older patients with newly
diagnosed secondary acute myeloid
leukemia. J Clin Oncol. 2018;36:2684-2692

Levis M. Targeting IDH: The next big thing in

AML. Blood. 2013;122:2770-2771.

Lowenberg B, Ossenkoppele GJ, van Putten
W, et al. High-dose daunorubicin in older

patients with acute myeloid leukemia. N Engl

J Med. 2009;361:1235-1248

https://pubmed.ncbi.nlm.nih.gov/22689805/

https://pubmed.ncbi.nim.nih.gov/24687088/

https://ascopubs.org/doi/abs/10.1200/JCO.2
016.34.15 suppl.7000

https://pubmed.ncbi.nlm.nih.gov/30024784/

https://pubmed.ncbi.nim.nih.gov/24136078/

https://pubmed.ncbi.nlm.nih.gov/19776405/



https://pubmed.ncbi.nlm.nih.gov/22689805/
https://pubmed.ncbi.nlm.nih.gov/24687088/
https://ascopubs.org/doi/abs/10.1200/JCO.2016.34.15_suppl.7000
https://ascopubs.org/doi/abs/10.1200/JCO.2016.34.15_suppl.7000
https://pubmed.ncbi.nlm.nih.gov/30024784/
https://pubmed.ncbi.nlm.nih.gov/24136078/
https://pubmed.ncbi.nlm.nih.gov/19776405/

Mayer LD, Harasym TO, Tardi PG, et al.
Ratiometric dosing of anticancer drug
combinations: Controlling drug ratios after
systemic administration regulates
therapeutic activity in tumor-bearing mice.
Mol Cancer Ther. 2006;5:1854-1863.

Menzin J, Lang K, Earle CC, Kerney D, Mallick
R. The outcomes and costs of acute myeloid
leukemia among the elderly. Arch Intern
Med. 2002;162:1597-1603.

Rydapt®(midostaurin). Prescribing
Information. Novartis Pharmaceuticals Corp;
April 2021.

National Cancer Institute (NCI). Surveillance,
Epidemiology, and End Results Program
(SEER). Cancer Stat Facts: Leukemia — Acute
Myeloid Leukemia (AML). Accessed August
17, 2021.

National Comprehensive Cancer Network.
NCCN Clinical Practice Guidelines in
Oncology. Acute Myeloid Leukemia. Version
3.2021.

National Quality Forum (NQF). National
Quality Partners Playbook™: Shared Decision
Making in Healthcare. Washington, DC:
NQF;2018.

O’Donnell MR, Tallman MS, Abboud CN, et
al. Acute Myeloid Leukemia, Version 3.2017,
NCCN Clinical Practice Guidelines in
Oncology. J Natl Compr Canc Netw.
2017;15:926-957.

Pemmaraju N, Kantarjian H, Ravandi F,
Cortes J. FLT3 inhibitors in the treatment of
acute myeloid leukemia: The start of an era?
Cancer. 2011;117:3293-3304.

https://pubmed.ncbi.nlm.nih.gov/16891472/

https://pubmed.ncbi.nim.nih.gov/12123403/

https://www.novartis.us/sites/www.novarti
s.us/files/rydapt.pdf

https://seer.cancer.gov/statfacts/html/amyl.
html

https://www.nccn.org/professionals/physici
an_gls/pdf/aml.pdf

https://www.qualityforum.org/National Qu
ality Partners Shared Decision Making Act
ion_Team .aspx

https://jnccn.org/view/journals/jncen/15/7/
article-p926.xml

https://pubmed.ncbi.nlm.nih.gov/21319142/



https://pubmed.ncbi.nlm.nih.gov/16891472/
https://pubmed.ncbi.nlm.nih.gov/12123403/
https://www.novartis.us/sites/www.novartis.us/files/rydapt.pdf
https://www.novartis.us/sites/www.novartis.us/files/rydapt.pdf
https://seer.cancer.gov/statfacts/html/amyl.html
https://seer.cancer.gov/statfacts/html/amyl.html
https://www.nccn.org/professionals/physician_gls/pdf/aml.pdf
https://www.nccn.org/professionals/physician_gls/pdf/aml.pdf
https://www.qualityforum.org/National_Quality_Partners_Shared_Decision_Making_Action_Team_.aspx
https://www.qualityforum.org/National_Quality_Partners_Shared_Decision_Making_Action_Team_.aspx
https://www.qualityforum.org/National_Quality_Partners_Shared_Decision_Making_Action_Team_.aspx
https://jnccn.org/view/journals/jnccn/15/7/article-p926.xml
https://jnccn.org/view/journals/jnccn/15/7/article-p926.xml
https://pubmed.ncbi.nlm.nih.gov/21319142/

Perl AE, Martinelli G, Cortes JE, et al.
Gilteritinib or chemotherapy for relapsed or
refractory FLT3-mutated AML. N Engl J Med.
2019;381:1728-1740.

Phelan R, Arora M, Chen M. Current use and
outcome of hematopoietic stem cell
transplantation: CIBMTR US summary slides,
2020. Accessed August 17, 2021.

Pollyea DA, Pratz K, Letai A, et al. Venetoclax
with azacitidine or decitabine in patients
with newly diagnosed acute myeloid
leukemia: Long term follow-up from a phase
1b study. Am J Hematol. 2021;96:208-217.

Rai KR, Holland JF, Glidewell 0J, et al.
Treatment of acute myelocytic leukemia: A
study by cancer and leukemia group B.
Blood. 1981;58:1203-1212.

Rimkus TK, Carpenter RL, Qasem S, Chan M,
Lo HW. Targeting the sonic hedgehog
signaling pathway: Review of smoothened
and GLI inhibitors. Cancers (Basel).
2016;8:22.

Irish W, Ryan M, Gache L, Gunnarsson C, Bell
T, Shapiro M. Acute myeloid leukemia: A
retrospective claims analysis of resource
utilization and expenditures for newly
diagnosed patients from first-line induction
to remission and relapse. Curr Med Res Opin.
2017;33:519-527.

Roboz GJ, DiNardo CD, Stein EM, et al.
Ivosidenib induces deep durable remissions
in patients with newly diagnosed IDH1-
mutant acute myeloid leukemia. Blood.
2020;135:463-471.

https://pubmed.ncbi.nlm.nih.gov/31665578/

http://www.cibmtr.org/ReferenceCenter/Sli
desReports/SummarySlides/pages/index.asp
X

https://pubmed.ncbi.nim.nih.gov/33119898/

https://pubmed.ncbi.nlm.nih.gov/6946847/

https://pubmed.ncbi.nim.nih.gov/26891329/

https://pubmed.ncbi.nlm.nih.gov/27966377/

https://pubmed.ncbi.nim.nih.gov/31841594/



https://pubmed.ncbi.nlm.nih.gov/31665578/
http://www.cibmtr.org/ReferenceCenter/SlidesReports/SummarySlides/pages/index.aspx
http://www.cibmtr.org/ReferenceCenter/SlidesReports/SummarySlides/pages/index.aspx
http://www.cibmtr.org/ReferenceCenter/SlidesReports/SummarySlides/pages/index.aspx
https://pubmed.ncbi.nlm.nih.gov/33119898/
https://pubmed.ncbi.nlm.nih.gov/6946847/
https://pubmed.ncbi.nlm.nih.gov/26891329/
https://pubmed.ncbi.nlm.nih.gov/27966377/
https://pubmed.ncbi.nlm.nih.gov/31841594/

Roboz GJ, Montesinos P, Selleslag D, et al.
Design of the randomized, phase Ill, QUAZAR
AML Maintenance trial of CC-486 (oral
azacitidine) maintenance therapy in acute
myeloid leukemia. Future Oncol.
2016;12:293-302.

Solis-Moreira J. Azacitidine tablets approved
by FDA for patients with AML in first
remission. JNCCN 360. Published

September 3, 2020.

Stein E, Dinardo CD, Jang JH, et al. AGILE: A
phase 3, multicenter, randomized, placebo-
controlled study of ivosidenib in combination
with azacitidine in adult patients with
previously untreated acute myeloid leukemia
with an IDH1 mutation. J Clin Oncol.
2018;36(suppl15):TPS7074.

Stein EM, Dinardo CD, Pollyea DA, et al.
Enasidenib in mutant /IDH2 relapsed or
refractory acute myeloid leukemia. Blood.
2017;130:722-731.

Stone RM, Mandrekar SJ, Sanford BL, et al.
Midostaurin plus chemotherapy for acute
myeloid leukemia with a FLT3 mutation. N
Engl J Med. 2017;377:454-464.

Storey S, Gray TF, Bryant AL. Comorbidity,
physical function, and quality of life in older
adults with acute myeloid leukemia. Curr
Geriatr Rep. 2017;6:247-254.

National Cancer Institute (NCI). Surveillance,
Epidemiology, and End Results Program
(SEER). Cancer Stat Facts: Leukemia — Acute
Myeloid Leukemia (AML). Accessed August
17, 2021.

https://pubmed.ncbi.nlm.nih.gov/26785287/

https://jnccn360.0org/aml/news/azacitidine-
tablets-approved-by-fda-for-patients-with-
aml-in-first-remission/

https://ascopubs.org/doi/10.1200/JC0O.2018.
36.15 suppl.TPS7074

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC5572791/

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC5754190/

https://pubmed.ncbi.nlm.nih.gov/29479516/

https://seer.cancer.gov/statfacts/html/amyl.
html



https://pubmed.ncbi.nlm.nih.gov/26785287/
https://jnccn360.org/aml/news/azacitidine-tablets-approved-by-fda-for-patients-with-aml-in-first-remission/
https://jnccn360.org/aml/news/azacitidine-tablets-approved-by-fda-for-patients-with-aml-in-first-remission/
https://jnccn360.org/aml/news/azacitidine-tablets-approved-by-fda-for-patients-with-aml-in-first-remission/
https://ascopubs.org/doi/10.1200/JCO.2018.36.15_suppl.TPS7074
https://ascopubs.org/doi/10.1200/JCO.2018.36.15_suppl.TPS7074
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5572791/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5572791/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5754190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5754190/
https://pubmed.ncbi.nlm.nih.gov/29479516/
https://seer.cancer.gov/statfacts/html/amyl.html
https://seer.cancer.gov/statfacts/html/amyl.html

Venclexta®(venetoclax). Prescribing
Information. AbbVie Inc; November 2020.

Wei AH, Doéhner H, Pocock C, et al. Oral
azacitidine maintenance therapy for acute
myeloid leukemia in first remission. N Engl J
Med. 2020;383:2526-2537.

Zeijlemaker W, Schuurhuis GJ. Minimal
residual disease and leukemic stem cells in
acute myeloid leukemia. In: Guenova M,
Balatzenko G, eds. Leukemia. IntechOpen.
May 2013:195-226.

https://www.rxabbvie.com/pdf/venclexta.p

df

https://pubmed.ncbi.nim.nih.gov/33369355/

https://www.intechopen.com/chapters/390

17


https://www.rxabbvie.com/pdf/venclexta.pdf
https://www.rxabbvie.com/pdf/venclexta.pdf
https://pubmed.ncbi.nlm.nih.gov/33369355/
https://www.intechopen.com/chapters/39017
https://www.intechopen.com/chapters/39017

