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2021 Updates in Leukemia

UNC Lineberger Cancer Network
17 November 2021

2021 Leukemia Update Outline

* Acute Myeloid Leukemia—improving outcomes for older
adults, high risk groups, approval of oral therapies

* Acute Lymphoblastic Leukemia--CAR-T cells approved for
adults

* Chronic Myeloid Leukemia—a new class of drug approved
* Leukemia in the COVID-19 pandemic
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Myeloid disease in the elderly
Age-Specific (Crude) SEER Incidence Rates
By Cancer Site
For All Ages, All Races, Both Sexes
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Lack of progress in older patients
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Older patients have higher risk AML
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Weaes tom ntry

Burnett AK et al. Cancer
2007;109:1114-24.

For the frailer patients...something is better than nothing.....
« LDAC:
* CRin 18% . Azacitidine:0 . .
« Median time to CR 114 * CR 19.5%%, CR+CRi
days 27.08%
* 26% 2 month mortality * 7.5% early death
AN TS 1
20N R .
Y \-\1 8 - -

Dombret H et al. Blood.
2015;126(3):291-299.
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Now we know for many, more may be
better...Venetoclax—BCL2 inhibitor
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Azacitidine-venetoclax phase 3

Probability of Overall Survival

P<0.001

Azacitidine plus venetoclax

Azacitidine plus placebo

Median follow-up, 20.5 mo (range, <0.1-30.7)
Hazard ratio, 0.66 (95% Cl, 0.52—0.85)

No. at Risk
Azacitidine plus 286
venetoclax
Azacitidine plus

placebo

145

Months

219 108 168 143 117 101 54 23

109 92 74 59 38 30 14 5

DiNardo CD et al. N Engl J Med

2020;383:617-29.
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-CR+Cri:
-Aza-ven: 66.4%
-Aza: 28%
(p<.001)
-RBC transfusion
independence:
-Aza-ven: 59.8%
-Aza: 35.2%
-platelet transfusion
independence:
-Aza-ven: 68.5%
-Aza: 49.7%
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Select toxicities more frequent with aza-ven
Azacitidine-Venetoclax Group Azacitidine-Placebo Group
Event (N=283) (N=144)
All Gradest zGrade 31 All Grades| zGrade 31
number of patients (percent)
Hematologic adverse events 236 (33) 233 (32) 100 (69) 98 (63)
Thrombocytopenia 130 (46) 126 (45) 58 (40) 55 (38)
Neutropenia 119 (42) 119 (42) 42 (29) 41 (28)
Febrile neutropenia 118 (42) 118 (42) 27 (19) 27 (19)
Infections 239 (34) 180 (64) 97 (67) 74 (51)
Peurnonia 65 (23) 56 (20) 39 (27) 36 (25)
Serious adverse events] 235 (83) 232 (32) 105 {73) 102 (71)
Febrile neutropenia 34 (30) 34 (30) 15 (10) 15 (10)
Anemia 14 (5) 14 (5) 6 (4) 6 (4)
Neutropenia 13 (5) 13 (%) 3(2) 1(2)
Atrial fibrillation 13 (5) 10 (4) 2(1) 2(1)
Preumonia 47 (17) 46 (16) 32 (22) 31 (22)
Sepsis 16 (6) 16 (6) 12 (8) 12 (3)
DINardo CD et al N Engl J Med ﬁ ‘ LINEBERGER COMPREHENSIVE
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subgroups

DiNardo CD et al. N Engl J Med
2020;383:617-29.

Aza- f tiall | fit tai

Azacitidine plus Azacitidine plus Hazard Ratio for Death
Subgroup Venetodm Placebo {05% CI)
o, of evertgtotal mo. (35)
Cytogenatic risk H
Intermediate B4J122 (46.2) 62783 (9.7} —— 0.57 (0.41-079)
Poor 777104 [74.0) 4756 [£3.9) —=H 078 [0:34-1.17)
Molecular marker
FLTS 19/29 {65.5] 19722 {B6.4) — 0.6 [0:35-1.26)
IOH1 15/23 (65.2) 111 (1000)  ————— 0.28 [0.12-0.65)
1DF2 15/40 [37.5) 14718 [77.5) — 034 [0.16-071)
I0F1 or IDHZ 73061 [47.5) 28/78 (857} i 0,34 (0.20-0.60)
P53 34733 (825 13/14 {92.9) —al 076 [0.40-1.45)
NEWMI 16/27 {59.3) 14/17 (32.4) —a 073 (0.36-151)
AMLwith myelodysplasia-related changes H
Yes 36/92 {60.9) 35149 [77.6) —a—t 073 [0.48-1.11)
Mo 1057194 (54.1) 71196 740 - 0.62 [046-0.53)
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Hope on the horizon for TP53 mutant MDS and AML?
A No treatment B SIRPu-CD47 blockade
¥
Veillette A and Tang Z. J Clin Oncol 2019 Apr 20;37(12):1012-1014
X DUNC | avemeanae e
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Magrolimab (anti-CD47) in TP53 mutated AML and MDS

* In a phase 1b study presented at ASH 2020:

* Among a subset of 21 TP53 mutant AML patients treated with azacitidine
and magrolimab:
* 67% CR + CRi
* 89% of patients maintained response at 6 months
* Median survival of 12.9 months

* Ongoing studies of magrolimab in:
* AML with mutated TP53
« MDS
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Will future AML patients be treated with oral therapies?

Presented on November 17, 2021

* DNA methyltransferase inhibitors
are administered by IV or
subcutaneous injections, over 5-7
consecutive days per month.

+ Oral versions have long been
sought to improve patient burden

+ Unstable due to Gl/hepatic
cytidine deaminase (CDA).

+ Decitabine with the CDA inhibitor
cedazuridine tested in
bioequivalence study N S 8K

Garcia-Manero G et al. Blood. 2020;136(6):674-683. [ JI\J( | tneesemr comrneninsive
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Oral azacitidine as maintenance therapy

A Overall Survival

Probability of Survival
sy p
Z

j.\

Wei A et al. N Engl J Med

B Relapse-free Survival
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2021 Leukemia Update Outline

adults

* Acute Myeloid Leukemia—improving outcomes for older
adults, high risk groups, approval of oral therapies

* Acute Lymphoblastic Leukemia--CAR-T cells approved for

* Chronic Myeloid Leukemia—a new class of drug approved
* Leukemia in the COVID-19 pandemic
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What is a “CAR-T” cell?

\ Monoclonal opTcR complex Antigen

tibod
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Theoretical advantages of CAR-T cells over other
immunotherapies

* Single dose

* Persistence:

* Single T cell may be “serial killer” and target multiple
cancer cells

* Expansion:

* Burden of cancer antigens can drive expansion of the
cell “dose” after initial administration
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How are CA,R-T cells O Activate T cells

made and given?
Lymphocytes
!? Express CAR

YYYYYY via vector
gene transfer

m/

Lympho—

depletion M
Testing and
freezing

7K, 7
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2"d generation CAR-T cells

Include costimulatory

Killing of endodomains in the CAR
tumor cells

\._

Tumor

C:jCDZB )

scFv

CAR

T cell
Incomplete proliferation
activation of

T cells DUNC | e coursenensve
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2"d generation CAR-T cells

mGD2.sh.28z CAR 11 ® Mock mGD2sh.28z CAR
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qst 2nd 3rd = ;,-g [
g €2 a0
2 Es
E §§ 20
& £8 0
o we
s 0
299 ??????? 2227277227 Day 8 Day 15 PD-1 TIM-3  LAG-3
LEE égé&gégé ég&égé ég&% f Mok w GD23h28:CAR
* * GD2.BBz CAR
uo. o
* Eauu
£ a0
g‘ 100
OI‘J 20 40 &
*Costim. domains: CD27, CD28, 4-1BB, 0X40 Tiene ator tumor injection (d)

Long AH et al. Nat Med. 2015
Jun;21(6):581-90.
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Toxicities of CAR-T Therapy
Neurological toxicity
Cytokine release syndrome
Pl s rbon
dystunciion
Anaphylaxis/aliergy
s Bonifant et al.,
Mol Ther Oncolytics, 2016
g AUNC | crana e
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https://www.ncbi.nlm.nih.gov/pubmed/25939063
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Cytokine release syndrome

Infission Produet Day 3 Day 8

CTLOLS

=t Interleckin-15
= Interleuking
—i— Interferan-y
e TNF-0
—m— Interleukin2
receptor o
== Interleukin.2
—*— Interleukin-10
—m— Interleukin-1
receptor a

T T T T T T
] 5 10 15 20 25
Days after Infusion

Grupp SAetal. N Engl J Med. 2013 Apr
18;368(16):1509-1518.
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CRS: Symptoms

Fever- usually first presenting symptom and occur in most

patients with CRS
* Instructed to call if fever >38 C

Timing

* Can occur within 24 hours of infusion but usually
occurs within a few days to more than a week after

infusion

* Does not usually occur past 3 weeks post-infusion
Presence of CRS seems to correlate with CAR-T efficacy
Severity of CRS does not correlates with anti-tumor

efficacy

* Many patients with mild CRS show effective anti-

tumor responses
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https://www.ncbi.nlm.nih.gov/pubmed/23527958
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ICANS

Headaches, confusion, alterations in wakefulness,
hallucinations, dysphasia, ataxia, apraxia, facial
nerve palsy, tremor, dysmetria, seizures

Can occur at different times than CRS or in
absence of other CRS toxicities

Symptoms almost always reversible

Not associated with disease response

Cerebral edema may be fatal
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Potential mechanisms for ICANS
:f:;‘_“ ’/*ém = , : . : 3
i SN @ c
Parker et al. Cell, Gust et al. Cancer Discov
2020; 183, 126-142 2017; 7(12): 1404-19
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KTE-X19 (brexucabtagene autoleucel) in R/R B-ALL

| 71 pationts erirelied |

]

| 71 patients underwent keukaphresis |

14 ot treated*
7 adverse event
3 vt eheyibie
1 product nat available
1 puartial consent withdrrem
2 other reasonst

r

57 rexeived conditrning cherotherapy

2 ot treated alter conditioning chemotherapy
— 1 adhveris svent§
1 not eligible

55 recerved KTE-X19

)

71 patients in full ansbysis set
(intention to-treat analysh set)

55 patsents in salily anahysis set

55 patients in treated population
{soclified intertion-to-treal analysis st)

Treated patients (n=55)

Overall complete remission or complete 39 (71%)"
remission with incomplete haematological

recovery

Complete remission 31(56%)

Complete remission with incomplete 8(15%)

haematological recovery

Blast-free hypoplastic or aplastic bone marrow 4 (7%)
No response 9(16%)
Unknown or not evaluablet 3(5%)

Data are n (%). *95% Cl 57-82, p<0-0001. 1 The three patients who were unknown
or not evaluable died (at days 8, 15, and 18) before the first disease assessment.

Table 2: Rate of overall complete remission or complete remission with
incomplete haematological recovery based on central assessment

Shah BD et al. Lancet 2021;398:491-502.
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KTE-X19 (brexucabtagene autoleucel) in R/R B-ALL
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A
Median duration of remission
(95% CI), months
—— Patients with CR (n=31) 14-6 (9-6-NE)
— Patientswith CRi (n=8) 87(10-12:8)

— Patients with CRor CRi (n=39) 12-8 (87-NE)

O Censored

a T T T T T T T T T T T 1
0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17

Time since first CR or CRi (months)

Proportion of patients in remission (%)

Number at risk
CR 31 26 19 18 17 14 14 14 14 14 11 7 6

Gi 8 5 4 4 4 4 3 3 3 2 2 1 1
CRorCRi 39 31 23 22 21 18 17 17 17 16 13 8 7

Shah BD et al. Lancet 2021;398:491-502.
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2021 Leukemia Update Outline

* Acute Myeloid Leukemia—improving outcomes for older
adults, high risk groups, approval of oral therapies

* Acute Lymphoblastic Leukemia--CAR-T cells approved for
adults

* Chronic Myeloid Leukemia—a new class of drug approved
* Leukemia in the COVID-19 pandemic
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Seminal tyrosine kinase inhibitor to treat CML--imatinib

Druker B. Blood 2008 112: 4808-4817 [ JN[(( | dececes conpasncnsive
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Mechanism of a new class of CML drug--asciminib

A Autoinhibition of ABL1 by Engagement I B Loss of ABL1 C Allosteric Inhibition of BCR-ABL1

of Myristoyl-Binding Site Autoinhibition Due to Kinase Activity by Asciminib
BCR-ABL1 Translocation
- ‘
-

Myristoylated 0 1
N-terminal
%Asommnb

Active Active Active
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2021 Leukemia Update Outline

* Acute Myeloid Leukemia—improving outcomes for older
adults, high risk groups, approval of oral therapies

* Acute Lymphoblastic Leukemia--CAR-T cells approved for
adults

* Chronic Myeloid Leukemia—a new class of drug approved
* Leukemia in the COVID-19 pandemic

ﬁUNC LINEBERGER COMPREHENSIVE
£ CANCER CENTER

32

For Educational Use Unly 16



UNC Lineberger Cancer Network

Presented on November 17, 2021

High rates of morbidity and mortality with COVID19 infection

Overall Survival for the Entire Cohort

Overall Survival for Hospital Admitted Patients

Mato A et al. Blood. 2020; 136(10):1134-1143.

1.00 4 1.00 4
0.75 4 \\\AM i \\\\—g
0.50 4 0.50
0.25 4 0.25 4
0.00 0.00
0 10 20 30 40 0 10 20 30 40
Days Days
Number at risk Number at risk
191 139 82 2 4 175 125 74 23 4
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High rates of morbidity and mortality with COVID19 infection

B Overall Survival Stratified by CIRS Score

Overall Survival Stratified by Age

1.00 1.00
075 0.75
0.50 0.50
=003, LR Test =001, LR Test
0.25 0.25
i —‘Aga <75y: e Al,ge =75yr . 0001, —I CIRS <6 ———CIRS>4 i
0 10 20 30 40 o 10 20 30 40
Days Days
Number at risk Number at risk
Age <T5yr 123 97 61 21 3 CIRS <& 56 4% 2 17 2
AgexTSyr 48 42 21 5 1 CIRS > 6 109 n 39 7 2

Overall Survival by BTKi Status

1.00 "
.
0.75 g LI
'

Overall Survival by CLL Treatment Status

=

0.50
p=76, IR Te p=.56, LR Test
0.25
—— Nover Troatod  +===+ Evar Traatod 000 ] == NoBTK +=xu BTKi monotherapy
2 30 40 ] 10 20 0 40
Days Days
Numbar at risk Number at risk
CLL Never Treated 74 54 32 12 3 NoBTKi 123 &7 50 17 3
43 25 7 1

CLL Treated 115 83 50 BTKi monotherapy 53

Mato A et al. Blood. 2020; 136(10):1134-1143.
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CLL patients have poor response to COVID vaccines

Anti-SARS-CoV'2 § {WmL)

Antibody response rate {%]
w
4

g 8

250

g

i
w

I
]

-]
ad848

Anti-SARS-Col-2 5 [WimL)

o

CLL patients

Anti-SARS-Col-2 § (WmiL)

g8 8

-88EHE 8 8

4000

2000

0

.......... il ||!"| IIII“"]"H"
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control CLL

Herishanu Y et al. Blood (2021) 137 (23): 3165-3173.
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Even untreated CLL patients have poor responses
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Herishanu Y et al. Blood (2021) 137 (23): 3165-3173.
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Anti-SARS-CoV-2 spike IgG

w

Anti-spike IgG (AU/mL)

Chung D el atl. Blood Cancer Discov 2021;2:1-9.

Leukemia

» i
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Thank you!

Contact me with any questions:

matthew_foster@med.unc.edu

K BUNC | cncenearan o
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