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* | have no conflicts of interest to disclose.

* | will be discussing non-FDA approved indications during my
presentation.
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Checkpoint inhibitors
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ADVANCES I FDA-approved Checkpoint inhibitors:
@ Lymphoma

Classical Hodgkin lymphoma,
relapsed after HSCT and 240 mg g2w or
brentuximab vedotin or 23 480 mg q4w
previous therapies

IMMUNCOTHERAPY™

Nivolumab 2016

Adult/pediatric refractory classical 20 iz Gy Bl

Pembrolizumab 2017 Hodgkin lymphoma or relapsed

after 3 previous therapies 2 mg/kg (up to 200 mg)

g3w (pediatric)

Adult/pediatric refractory primary 200 mg g3W adults
mediastinal large B-cell
lymphoma or relapsed after 2 2 mg/kg (up to 200 mg)
previous therapies g3w (pediatric)

Pembrolizumab 2018
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ADVANCESN@ Checkpoint inhibitors: Hodgkin
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;;\,;’QCES@ Pembrolizumab in Primary
Mediastinal Large B cell Lymphoma

IMMUNOTHERAPY™
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;’;‘:;;N;“;;:“‘E\S In development: Macrophage
checkpoint: CD47

IMMUNOTHERAPY™

* Phase 1b: HU5F9-G4 +
rituximab in rituximab
refractory disease

* DLBCL-ORR =40%, CR =33%
* Follicular lymphoma — ORR = B S sk s e

b
1604
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Bi-specific T-cell engagers (BiTEs)
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ADVANCESN@ BiTE (Blinatumomab) Therapy

IMMUNOTHERAPY™

e Facilitates T cell

: -CD3
engagement with CD19+ Antibody
tumor cells (Similar to Blinatumomab
BiTE®
CD19 CAR T) I Redirected
A | P Target Antigen Lysis
° . »V, < cD19
pproval. “\\\\\H{///
» Adult/pediatric R/R B-cell -CD19 HH Vi
precursor acute lymphoblastic Antibody
leukemia
» Adult/pediatric B-cell precursor
acute lymphoblastic leukemia in
1st or 2nd complete remission,
MRD 2 0.1% | __
Bargou et al. Science 2008 qm&'ﬁégtm ACCL @ HOPA “f:,s—lj:% .
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Blinatumomab: B-ALL

Overall survival by MRD response during cycle 1, without censoring at allogeneic HSCT and post-blinatumomab chemotherapy

1: MRD complete responder at cycle 1 (N = 85); Median (95% CI) 38.9 (33.7-NR)

Study month (landmark analysis beginning at study day 45)

1.0
= 0.9 w— v = 2: MRD nonresponder at cycle 1 (N = 22); Median ($5% CI) 12.5 (3.2-NR)
= 08 - HR (95% CI) = 2.63 (1.40-4.96); P =.002
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A Overall Survival

Blinatumomab
Chemotherapy

Median Overall Survival (mo)
7.7 (95% Cl, 5.6-9.6)
4.0 (95% Cl, 2.9-5.3)

Gokbuget, Blood 2018.
Kantarjian, NEJM 2017.
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Antibody-drug conjugates (ADC)
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e e FDA-Apprcved Antibody-Drug

IMMUNOTHERAPY™ ) C O n u ga t e S

Target Year of
antigen approval

* Classical Hodgkin lymphoma, relapsed after
HSCT or 22 previous therapies
e Classical Hodgkin lymphoma, post auto-HSCT
consolidation in high risk pts
* Anaplastic large cell ymphoma > 1 previous
therapies

Brentuximab vedotin

Inotuzumab ozogamicin

Polatuzumab vedotin
(w/ bendamustine & rituximab)

© 2019-2020 Society for Immunotherapy of Cancer

CD30

CD22

CD79b

2011

2017

2018

2017

2019

* Mycosis fungoides 2 1 previous therapies

cHL - first line with combination chemo
ALCL, CD30+ PTCL- first line with combination
chemo

Relapsed/refractory/MRD+ B-cell ALL

DLBCL > 2 previous therapies

QAAEM ——ccc gyHOPA Citc >
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;Vmcgg@ Brentuximab in newly dx cHL:
Echelon-1 study

A Modified Progression-free Survival as Assessed by Independent Review Committee

IMMUNOTHERAPY™

N ——
2-year modified progression-
L] © | A+A
free survival rate, A
‘§ 6 ABVD
% 195% :
A+AVD: 82.1% [95% |
L] L] %’D
confidence interval {Cl}, 78.8 £ o)
E © ABVD, censored
to 85.0 3 o
O * ] § Hazard ratio for progression, death, or modified progression, 0.77 (95% Cl, 0.60-0.98)
; 0.3 P=0.04 by stratified log-rank test
= : No. of events: A+AVD, 117; ABVD, 146
ABVD: 77.2% [95% ClI, 73.7 to 2 o e
° ° 0 0 ) . 'g 0.2 Reasons Leading to Event (N=117) (N=146)
Disease progression 90 102
8 O . 4 ] 0.1 Death from any cause 18 22
Subsequent anticancer therapy when complete response 9 22
not achieved at completion of frontline therapy
0.0 T T T T

(o) T e e e e | FPRNSS EO) S S AR e SRS RS e O ERes (s PRy S|
H R . O 7 7 9 5 / C I O 60 to 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
L L] 0 ’ L

Months since Randomization

o — No. at Risk
O . 98] ) P_O ° 04 A+AVD 664 637 623 600 541 528 513 493 463 439 347 328 309 196 185 169 96 85 77 26 24 21 4 4 4 0 O
1: ‘T 0 0

ABVD 670 636 626 593 521 490 474 459 432 413 326 306 292 177 164 153 76 66 62 16 13 12 1

JM Connors et al. N Engl ] Med 2018;378:331-344. QLAEN ——xXccc L HOPA Csitc >
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Cancer ©) Brentuximab in newly dx CD30+ PTCL:

Echelon-2 study

Overall Survival

Progression-free Survival

100
100 Events HR(95%CI) P
. A+CHP 95 (42%) 0.71 0011 %
CHOP 124 (55%) (0.54,0.93) ' 8 ASCHP 75t Percentile
80 2
8 5 Not reached
g0 ] 17.5 mo
2 7]
g &0 2 60
& Median PFS (95% Cl) R cHoP
o
& % 48.2 mo (35.2, NE) @
5 20.8 mo (12.7,47.6 2
3w ) 8 Deaths ~ HR(95%Cl) P
o P
=4 c 0,
E 30 CHOP 8 n A+CHP 51 (23 /0) 0.66 0.0244
3-yr PFS Median Follow-up e CHOP 73(32%) (0.46, 0.95)
0 o 36.2 months
57%
10 44% 10
0 1 ; ; . . . . . . . . . Median Follow-up
0 6 12 18 24 30 P 54 50 5 0 6 12 18 2 30 36 42 a8 54 60 ss  42.1 months
Time (Months) Time (Months)
N at Risk (Events) N at Risk (Events)
A+CHP 226(0) 175(39) 149(61) 134(75) 108(82) 81(85) 64(88) 38(93) 24(93) 9(94) 3(85) 0(35) A+CHP 226(0) 208(14) 193(27) 184(33) 159(42) 128(47) 108(49) 83(51) 45(51) 20(51) 4(51) 051}
CHOP 226(0) 157(65) 129(93) 112(107) 87(116) 75(119) 63(121) 44(121) 26(122) 7(123) 2(124) 0(124) CHOP 226(0) 196(24) 181(39) 158(57) 140(60) 121(63) 103(66) 79(68) 46(71) 22(72) 4(73) 0(73)

Horwitz et al. Abstract 997. ASH 2018
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ADV’*NC“’N@ Polatuzumab vedotin: DLBCL

IMMUNOTHERAPY™

Linker '..,i — @ ADC binds to receptor
Anti-CD79b ‘i '
targets to mature 0 ADC in circulation _ . 9 ADC-receptor complex
B-cells \ al / is internalised
v
/ ' ; Cytotoxic agent is |
o released in lysosomes e
MMAE "

Microtubule disrupter
G Apoptosis (cell death)

Polatuzumab vedotin has demonstrated efficacy in R/R DLBCL in combination with rituximab'-2 and rituximab-bendamustine®

Treatment Best overall response

Pola +/- rituximab 51-56%12

Pola + rituximab + bendamustine 68%?3

1. Palanca-Wessels A, et al. Lancet Oncol 2015;16:704-15; 2. Morschhauser F, et al. Lancet
ADC, antibody-drug conjugate; MMAE, monomethy! auristatin E Hematology 2019;6:e254-65; 3. Sehn H, et al. Blood 2018;132:1683

QAAEM ——xcec &HOPA Csitc
Slide credit: Tilly et al. ICML 2019 . THERGENCY HEOKHN e T eay e e e
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ADV’*NC“’N@ Polatuzumab vedotin: DLBCL

IMMUNOTHERAPY™

Randomized phase 2

= 1.07 HR (95% C1)=0.36 (0.21, 0.63) 1.0 7 HR (95% Cl)=0.42 (0.24, 0.75)
St u d y g P-value (log-rank)=0.0002 P-value {log-rank)=0.0023
. @ 0.8 - P . 0.8 -
_ . —— Pola-BR (N=40) = 0 —— Pola-BR (N=40)
Pola-BR vs. BR in R/R : DRl % — PowaR0
D LBCL 8 0.6 - + Censored T 06 + Censored
8 s O
g s
g 0.4 - > 04
* Higher CR =40% vs. 18% (p: 0.03) 3 2
: Z 027 8 024
* Median PFS =7.6 m (HR=0.34, : =
p<0'01) n-U-UIIIIIIIIIllII o0orr-r—rrT—TTTrTrTrrTr—Tr—r
. 0 2 4 6 8 1012 14 16 18 20 22 24 26 0 2 4 6 8 1012 14 16 18 20 22 24 28
° MEdIan OS - 12'4 m (HR_O'42’ Time (months) Time (months)
p<0.01) M 5k I isk
o. at nsl 0. at ns|
PolaBR(Ph 1) 403833 2929262321 21 2119181614121 11 8B 7 v 7T 6 5§ 1 1 Pola-BR{Ph 1) 40383634 333030 27 2524 222119171616 16815161312 9 9 5 3 2 1
BRIFhI} 4030241812 % 7 6 68 5 4 4 4 4 4 3 3 3 33211111 BRIPh ) 4033272517151110W0 7 7 7 7T 7 7 6 8 6 6 55 44 3 31

* Ongoing phase 3
(POLARIX)

* Frontline DLBCL- R-CHOP vs R-
CHP+Pola QAAEM ——xcco < HOPA Csitc >
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© 2019-2020 Society for Immunotherapy of Cancer



(’—Eit_{_:’) Soclety for Immunotherapy of Cancer

Cancer ©) - Inotuzumab ozogamicin for ALL

IMMUNOTHERAPY™

* Anti-CD22 antibody conjugated to calicheamicin
* Higher response, MRD-negativity, PFS, and OS than standard-of-care

1.0
1.0 ; :
b6l Median (95% Cl) Duration of Remission - Median (95% Cl) Overall Survival
kS InO (n=85) 4.6 (3.9-5.4) mo ’ INO (n=164) 7.7 (6.0~9.2) mo
é 08 SC (n=31) 3.1 (1.4-4.9) mo § 08 A PN BI G0, 5 e
e 077 Hazard Ratio (95% Cl) 0.55 (0.31-0.96); 2-sided P=0.03 S 07 Hazard Ratio (97.5% Cl) 0.77 (0.58-1.03): 2-sided P=0.04
2 2
£ 06 7 ® 06 -
= S
0
£ 05 8 os
o ©
S 04 - .
> g 04
= 0.3 - =
= % 03
Q0 -
S 02 - & 02
o
01 Lier 0.1
0.0 T T T T T T 1 0.0 T T T T T T T 1
0 2 4 6 8 10 12 14 0 5 10 15 20 25 30 35 40
Months Months
Patients At Risk, n Patients At Risk, n
InO 85 59 34 14 9 5 3 0 InO 164 112 62 41 24 13 8 2 0
sC 31 13 8 4 1 0 0 0 scC 162 85 51 30 6 5 4 1 0

Kantarjian, NEJM 2016. Al
© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCES IN @

IMMUNOTHERAPY™

Chimeric Antigen Receptor Therapy
(CART)

:::::::::::::::: Woincolog
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Cancer ©) - Chimeric antigen receptors

IMMUNOTHERAPY™

T cell receptor
(TCR)

 Specific and potent: B -
specific, T - toxic 1

41BB cD28
|

e Overcome immune tolerance

e Targets surface molecules in
native conformation

* Independent of antigen
presenting cell and MHC
complex

- Enhanced persistence/
proliferation

CAR T cell

- Limited persistence/proliferation
=
I Signal 2 costimulation:
] - Enhanced efficacy

QAAEM ——xcec &HOPA Csitc
Klampasta, Cancers 2017. DA AR R ST il
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e Evolution of CAR Constructs

A
1%t generation 2nd generation 3 generation [ )
IMMUNOTHERAPY™ . . . \S\ 1% scEv transmembrane
domain
\S\ 27 scFv | cp2s
TCR | 4188
. inactivated
\/‘ Caspase9 n D
TQ activated 0. small
‘ Caspase9 ° molecule
\_ J
B e 5 & & o
Suicide CARs Dual CARs Bispecific CARs TCR-mimic CARs

ey 11 1]
Y

AAEM ANGa(a i
Hofman, J Clin Med 2015. ? —aCE @HOPA Csite >
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ouicte CAR T manufacturing and
©

IMMUNOTHERAPY™ = a d m i N iSt rat i on

Patient

/ A\ ¥ i y

A

PBMC collected fo Patient recieves Anti-CD19 CAR cells
genetic modification lymphocyte-depleting returned to patient
chemotherapy
l EXx vivo cell processing

D
'
v
) '
. ’
,oon v
3 ' '
v . v
v
. Al
. >
- SEROEA N v
--------

T-cell activation — Transduction with gammaretroviral — T-cell proliferation
vector encoding CAR gene

AAEM e gHOPA Citc>

Kochenderfer, Nat Rev Clin Oncol 2013. ?i"'f?‘?.‘.’.‘ﬁ*..':‘fi'ﬂ".f koo
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ADVANCES N @ CAR T Side Effects

IMMUNOTHERAPY™

* Cytokine Release Syndrome (CRS)
* Neurotoxicity
* B Cell aplasia

* Macrophage Activation Syndrome (MAS)/HLH

QAAEM —=xcco @H,OPA Csitc >
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Concer ©)  CART Side Effects

IMMUNOTHERAPY™

Treatment
O
'O °® © Neurotoxicity
o Endothelial ® Delirium
Blood @  Endothelium 9 activation © Aphasia Steroids

N — 3’ g | = [——=—— Seizures . :
™\, Brain Pericyte © 10 ® @ Cerebraledema Anti-epileptics

: (@) o :
! © @ © © @ O . @ @ o Intracranial hemorrhage
Altered blood- Increased vascular
brain barrier permeability
----------------------------- I-r;f-lémmatory Macrophage Hemodynamic instability .
cytokine release mediator release Tachycardia Tocilizumab
Hypotension Steroids
Capillary leak syndrome
Organ dysfunction
AST and ALT elevation
Hyperbilirubinemia
Respiratory failure
AAEM xcoe &HOPA  Csitc
June et al. Science 2018 g”fﬂ“" o ACLO @ e —— ;;;‘Z i
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e @ FDA-Approved CAR T cell therapies

IMAMUNCOTHERAPY ™

APPROVED INDICATION

Adults with r/r large B-cell ymphoma.

. Including diffuse large B-cell ymphoma, 2 x 10° CAR-positive, viable T-
Axicabtagene . . .. .
ciloleucel 2017 primary mediastinal large B-cell lymphoma, cells per kg bodyweight (up to
high-grade B-cell ymphoma, and DLBCL 2x108)
arising from follicular lymphoma
0.2-0.5x10° CAR-positive, viable
. Patients <25 yr with refractory B-cell acute T-cells per kg if under 50 kg
UL G TR, 2017 lymphoblastic leukemia or in 2+ relapse 0.1-2.5x102 CAR-positive, viable
T-cells if over 50 kg
Adults with r/r large B-cell lymphoma after
2+ therapies g -
Tisagenlecleucel 2018 Including DLBCL, high-grade B-cell 0.6-6.0 X 10%CAR-positive,
. . . viable T-cells
lymphoma, DLBCL arising from follicular
lymphoma
QAAEM ——ixccc &HOPA Csitc
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“ancer ©)  Eligibility considerations for CAR

IMMUNOTHERAPY™

* Disease
 Relative stability during CAR T manufacturing (~2-6 weeks)
e Bridging therapy (chemo, RT, steroids, lenalidomide, ibrutinib)
* CNS control

* Patient
e Adequate cell counts
* DVT, bleeding, infection, neuro disorders
* Functional status: at screen vs. day of CAR T infusion

e Other

e Social support, reimbursement

QAAEM ———xcco @HOPA Csitc »
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ADVANCES IN @

IMMUNOTHERAPY™

CD19/CD283
ORR = 82%
CR = 54%

e 1.5-yr estimated OS = 52%

* CRS grade 23 =13%

* Neurotox grade >3 = 28%

Neelapu, NEJM 2017.
© 2019-2020 Society for Immunotherapy of Cancer

CD19 CAR in DLBCL- ZUMA1 (Axi-cel)

A Duration of Response

100+
90+
804
704
3 Complete response
S 604
a
s 504 Objective response
@ 40 "
& Median (95% Cl)
304 mo
20 Complete Response  NR (NE-NE)
10 Objective Response 11.1 (3.9-NE)
7 Partial response Partial Response 1.9 (1.4-2.1)
0 T T T T T T T T T T T 1 T T . E L F ) T T T T T X ¥ T 1
0 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Months
No. at Risk
Complete response 63 61 58 53 50 47 46 45 45 41 37 30 19 16 12 6 6 4 3 3 3 3 3 1 0
Objective response 89 82 67 56 53 49 48 47 47 42 38 31 19 16 12 6 6 4 3 3 3 3 3 1 0
Partial response 2615210 590 80 U320 22l 20 Al e o
C Overall Survival
100
90
804
& 704
E 60+
€ so- ;
wv
= 404
$ 5
° 1 .
204 Median (95% Cl)
mo
10 NR (12.0-NE)
c T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

No. at Risk

108 105 102 101 98 91 84 82 78 74 72 66 63 51 40 30 23

Months

16 11 8 4 3 3

3 2 1 9
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IMMUNOTHERAPY™

* CD19/4-1-BB
* ORR =52%
* CR=40%

* 1-yr estimated OS = 49%
* CRS grade 23 =18%
* Neurotox grade >3 =

11%

Schuster, NEJM 2019.
© 2019-2020 Society for Immunotherapy of Cancer

A Duration of Response
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(Liso-Cel)
 CD19/4-1-BB, CD4:CD8 =1:1
* ORR =75%

* CR=55%

e 1-yr estimated OS = 59%

* CRS grade 23 = 1%

* Neurotox grade 23 = 13%

Abramson JS, et al. HemaSphere. 2018;2(S1): Abstract S800.
© 2019-2020 Society for Immunotherapy of Cancer

Survival, %

CD19 CAR in DLBCL - TRANSCEND

CR: NE (NE-NE); 87% (73% to 94%)

All: NE (10.4 months-NE);
59% (47% to 68%)

PR: 10.3 months (6.8-12.7 months);
31% (9% to 57%)

1 Non-responders: 3.6
l t months (1.5-6.2 months);
11% (2% to 28%)

At Risk
All102
CR 56
PR 20
Nonresponder 26

86
54
19
13

T
6 9 12 8 24

Overall Survival, Months

68 48 28 11 0
47 37 23 10 0
15 9 3 0
6 2 2 1 0
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* CD19/4-1-BB

* ORR=81%

* CR=60%, CRi =21%

* CRS grade 23 =47%

* Neurotox grade >3 = 13%

Maude et al. NEJM 2018
© 2019-2020 Society for Immunctherapy of Cancer

Probability
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No.of No.of Median
Patients Events Survival Rate at 6 Mo

mo % (95% Cl)

Overall Survival 75 19 19.1 90 (81-95)

Event-free 75 27 not 73 (60-82)
Survival reached
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* bb2121

* B cell maturation
antigen (BCMA)
Phase | CRB-401 study
Previously treated
patients with

relapsed/refractory
multiple myeloma

ORR: 85%, CR: 45%

Raje, NEJM 2019.
© 2019-2020 Society for Immunotherapy of Cancer

p—
o

In Development: BCMA+ CAR T
Therapy for Myeloma

Probability of Progression-free Survival

o
o
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Patients  Events (95% ClI)
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MMUNOTHERAPY™

* Many immunotherapy options for hematological malignancies

e Checkpoint inhibitors for Hodgkin lymphoma and PMBCL — high
response rate, excellent tolerance, durable responses if CR

e Blinatumomab and inotuzumab for ALL — effective salvage, deeper
remissions

* Polatuzumab vedotin for DLBCL — effective salvage, potential to
become frontline

 CAR T therapy — ever-increasing indications; patient selection and
toxicity management still concerns

DAAEN TSxeee x OPA sitc

(.:' ?nJ Q—?Q?f} 5[}{:i[.‘1‘}.-' |[}I "I[H..'l'[.‘”'[.'lf.1[2"’-' {31 C[."'I[_'[.‘I



(’—Eit{;—) Soclety for Immunotherapy of Cancer

ADVANCES IN @ Add|t|0na| Resources

IMMUNOTHERAPY™

© 2019-2020 Society for Immunotherapy of Cancer

iadzis et al. Journal for ImmunoThe of Cancer (2016) 4:90
ool N e Journal for ImmunoTherapy

of Cancer

POSITION ARTICLE AND GUIDELINES Open Access

The Society for Immunotherapy of Cancer @
consensus statement on immunotherapy

for the treatment of hematologic

malignancies: multiple myeloma,

lymphoma, and acute leukemia

Michael Boyiadzis”, Michael R. Bishop”, Rafat Abonour’, Kenneth C. Anderson®, Stephen M. Ansell®,

David Avigan® Lisa Barbarotta’, Austin John Barrett®, Koen Van Besien”, P. Leif Bergsagel'®, Ivan Borrello'’,

Joshua Brody', Jill Brufsky'~, Mitchell Cairo™, Ajai Chari'?, Adam Cohen'”, Jorge Cortes'®, Stephen J. Forman'’,
Jonathan 'W. I-riedbergw, Ephraim J. Fuchs'® Steven D. Gore?®, Sundar Jagannathu, Brad S. Kahl*", Justin Kline?,
James N. Kochenderfer®, Larry W. Kwak™, Ronald Levy”, Marcos de Lima”®, Mark R. Litzow””, Anuj Mahindra”™,
Jeffrey Miller”®, Nikhil C. Munshi*®, Robert Z. Orlowski®', John M. Pagel”, David L. Porter®, Stephen J. Russell’,

Karl Schwartz™*, Margaret A. Shipp35, David Siegelgc’, Richard M. Stone® Martin S. Tallman®, John M. Timmerman®®,
Frits Van Rhee® Edmund K Waller*®, Ann Welsh*!, Michael Werner®, Peter H. Wiernik*

and Madhav V. Dhodapkar"'ﬂ
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Case Studies
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Ms. P is an 80 year old woman with DLBCL, non-GCB subtype, negative for double hit
cytogenetics, stage 4 disease (suspected lung involvement). At diagnosis, she looked
quite frail, ECOG PS 1-2; her comorbidities include Crohn’s disease, colostomy and
h/o iatrogenic bowel perforation.

1%t line therapy: mini R-CHOP x 1 cycle

2" line therapy: lenalidomide-rituximab = remission for 1 year

She came to our clinic with new onset left neck adenopathy. On exam, she had
palpable cervical and axillary lymphadenopathy.

Question 1: What will be the next step?

1. PET scan
2. Repeat biopsy
3. Change therapy

4. Hospice consult |
QAAEN ——ixcce &HOPA Csitc
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MMUNOTHERAPY™

 What will be the next step?

1. PET scan- correct, imaging is needed to discern burden and location of
disease

2. Repeat biopsy- correct- to ensure that the diagnosis and markers are
unchanged. Patient has been on lenalidomide which can lead to secondary
malignancies.

3. Change therapy- correct- if patient desires further therapy, other options
need to be considered once diagnosis is confirmed

4. Hospice consult- correct- shared decision making, patient should be offered
hospice services if further therapy undesirable

DAAEN TSxeee x OPA sitc
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PET 9/11/2019 confirmed relapse, biopsy showed non-germinal center B-cell
phenotype, double-expressor lymphoma with high Ki67. Patient in interested in
further therapy

Question 2: What will be the most appropriate treatment option?

1. Salvage therapy such as ICE/DHAC followed by autologous stem cell
transplant

Anti CD-19 CAR-T cell therapy
Ibrutinib

Polatuzumab-rituximab-bendamustine

A I T

Single agent rituximab |
QAAEM ——ixccc &HOPA Csitc
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Question 2: What will be the most appropriate treatment option?

1. Salvage therapy such as ICE/DHAC followed by autologous stem cell
transplant- incorrect, patient unfit for such therapy

2. Anti CD-19 CAR-T cell therapy- incorrect, patient unfit for such therapy, plus
large burden of disease with rapid progression

3. |lbrutinib- incorrect, responses short-lived, concomitant anticoagulation

4. Polatuzumab-rituximab-bendamustine- correct, ability to dose adjust based
on tolerance, longest duration of response in this scenario

5. Single agent rituximab- possible, though responses short-lived, as patient
rituximab refractory.

QAAEM —scce G HOPA Citc>
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* Patient was given first cycle with rituximab-Polatuzumab
(bendamustine omitted) which she tolerated well. Lymph nodes
regressed clinically at next clinic visit. Bendamustine added with cycle
#2 at 50% dose reduction, adjusted for GFR.
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® A 37-year-old Caucasian woman with relapsed/refractory HL presented with gradual onset
cholestatic jaundice and constitutional symptoms for 2 months

Initially diagnosed with mixed cellularity classical HL 4 years back when she presented with painless
cervical lymphadenopathy and intense pruritus while 20 weeks pregnant. She had no laboratory

evidence of liver involvement at diagnosis, staging scans could not be performed due to her gravid
state.

She received 3 cycles of ABVD followed by successful delivery of a healthy baby girl at 32 weeks
gestation. Thereafter, she completed 3 additional cycles of ABVD and achieved a complete
metabolic response (CMR).

15t relapse: Six months later, she developed intense pruritus, PET and biopsy confirmed relapse. She
received ICEx 2 followed by HDC-ASCT and attained CMR on day+100.

2" relapse: 21 months later. She initiated therapy with 20 mg lenalidomide on a clinical trial;
restaging PET after 3 cycles showed stable disease. She had been on lenalidomide for an additional
3 months, when she developed progressively worsening cholestatic jaundice.

DAAEN TSxeee ﬁ?; HOPA sitc
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What will be the next step?

Stop all hepatotoxic drugs
Evaluation by a liver specialist and workup of cholestatic jaundice

Liver biopsy

W nN e

PET scan to evaluate for recurrent disease
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The patient was admitted twice at an outside hospital where suspecting drug-induced liver injury, all

medications, including lenalidomide, aspirin, oral contraceptives and fluoxetine were discontinued,
albeit with no improvement.

Antimitochondrial antibody (AMA), antinuclear antibody (ANA), anti-smooth muscle antibody (ASMA),

anti-liver-kidney-smooth muscle (LKM) antibody, hepatitis A, B, C, CMV and EBV work-up was
negative.

Ceruloplasmin, thyroid stimulating hormone and alpha-1 antitrypsin levels were normal.
Ferritin was elevated at 1682 ng/ml; however, serum iron levels were normal.

Liver biopsy showed intracellular and intracanalicular cholestasis with mild intracellular iron
deposition, no evidence of lymphoma.

PET scan showed worsening adenopathy in the thoracic cavity and neck consisting with progression of
HL, however no intra-abdominal disease was noted.

DAAEN TSxeee @; HOPA sitc
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At this point, her liver function tests showed
® total bilirubin 28.3 mg/dL, direct- 25 mg/dL
® ALT1311U/L, AST 126 IU/L, ALP 733 IU/L, INR 1.31.

A diagnosis of paraneoplastic idiopathic cholestasis was considered.

How would you treat this patient?
Gemcitabine

Bendamustine

Brentuximab

Nivolumab
Cyclophosphamide
High-dose steroids

o uhE wheE
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* How would you treat this patient?

1. Gemcitabine- incorrect, contraindicated for this degree of
hyperbilirubinemia

Bendamustine- incorrect, contraindicated for this degree of
hyperbilirubinemia

Brentuximab- incorrect, contraindicated for this degree of
hyperbilirubinemia

Nivolumab- correct
Cyclophosphamide- correct
High-dose steroids- correct

ounesE W N
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* The patient received 3 doses of intravenous cyclophosphamide 100 mg/m2 and
intravenous methylprednisolone 125 mg once a day.

* Three days later, the patient initiated single agent nivolumab 3 mg/kg every 2 weeks.
* Imaging studies confirmed a partial remission after 3 cycles of nivolumab.
* Two years later, the patient continues to respond to nivolumab, she has deferred an

5 allogeneic stem cell transplant. B
- N
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Total bilirubin (A) and liver function enzyme (B) levels prior and after therapy with cyclophosphamide (*) and nivolumab (*).
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e Questions?

* Email: pallawi.torka@roswellpark.org
. g@PaIIawiTorkaMD
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