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Overview

1. Types of immunotherapy under consideration
2. Difference radiographically with immunotherapy

3. New ways to consider radiographic assessment
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Assessing Efficacy

1. Some immunotherapy does not directly treat the tumor,
is watching a tumor grow or shrink appropriate?

2. What radiographic endpoints are appropriate?



Immunotherapy
has a stronger
effect on OS
than PFS
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Immunotherapy (ipilimumab) responses can be delayed

3 mg/kg
ipilimumab
Q3W X 4

Pre-Treatment Week 12: Progression Week 20: Regression Week 36: Still Regressing

Wolchok ASCO 2008



Some patients who “progress” do well

Pooled data from phase |l studies of ipilimumab monotherapy at 10mg/kg (n=227)

1.0
0.9 3
0.83

Proportion °©3
N -
Alive %% R
0.4
0.3
0.2-; ——— CRPR/SD (by mWHO criteria)
0.1 ] —— PD by mWHO and iPR/irSD by irRC
OOE ——— Other PD and Urknown responss by mWHO
0 1 2 3 4 5 6 7 & 9 10 11 12 132 14 15 16 17 18 19 20 21 22 23 24 25 26 27 23 29 30 31 32 33 34
Hoos et al, J Natl Cancer Instit 2010, Months

Wolchok et al, Clin Cancer Res 2009




s\ ON-PD per RECIST and irRC

PD by RECIST Very PD per RECIST, non-PD per irRC
heterogeneous s PD per RECIST and irRC

100

90 -

80

70 -

Overall 60 -

Survival (%) 50 -

40 A

30

20 -

10 -

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Months

No. at risk
Non-PD per RECIST and irRC 331 331 329 321 301 219 192 159 136 79 60 55 31 8 0
PD per RECIST, non-PD per irRC 84 84 79 71 60 44 37 28 22 13 9 6 3 2 1

rlodiet al PD per RECIST and irRC 177 177 139 109 75 48 33 23 2 15 10 8 1 1 0

JCO 2016



What about PD-1 pseudoprogression?
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Pseudoprogression with PD-1 is rare
(approximately 5-10%)

Weber et. al Lancet Oncol 2015, Hodi et al. JCO 2016, Beaver et al. Lancet Oncol 2018



54 nivolumab patients treated beyond POD

17 (8% of total pts) eventually had 30% reduction
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Major effect of immune criteria
is on progression free survival
not overall response rate

Cancer Center



Main differences between RECIST and iRECIST is declaration

of progression

Outcome

RECIST*
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*Eisenhauer et al. Eur J Cancer 2009
**Seymour et al. Lancet Oncol 2018
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=220% increase in targets
requiring confirmation
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Possibility of late response is

different from pseudoprogression



Complete Responders Who Stopped Pembrolizumab for
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Summary of Standard 10 Response Criteria

1. Pseudoprogression rarely happens with PD-1 and
PD-1 combos and is distinct from late response

2. Immune response criteria redefine PFS
» Immune related response criteria (irRC)— Bidirectional®
» Immune RECIST (IRECIST)-- Newest/Unidimensional**

*Wolchok et al. Clin Cancer Res 2009
**Seymour et al. Lancet Oncol 2018



What if you cannot run
a randomized study?



Traditional Tumor Response by Week
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Does drug Tumor Response by Week
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Does drug Tumor Response by Week
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Exploring New Ways
To Image Patients

Cancer Center



Immunotherapy = Immune cell kills a cancer cell

cytotoxic T cell




What about
directly
imaging CD8
T cells?




Non-invasive CD8 T Cell Imaging

37 year old woman with metastatic melanoma on pembrolizumab for 2 years

FDG PET/CT CD8 T Cell PET CD8 T Cell PET

6 hours 1 day

Pandit-Taskar, Postow, Hellmann et. al J Nucl Med 2019



CD8 T cells seen on immunohistochemistry

Pandit-Taskar, Postow, Hellmann et. al J Nucl Med 2019



PD-L1
Imaging
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Non-invasive
PD-L1 Imaging

FDG PET [18F]-BMS-986229 (PD-L1)



Non-invasive
PD-L1 Imaging
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Non-invasive PD-L1 Imaging

FDG PET [18F]-BMS-986229 (PD-L1)



Summary

1. RECIST has limitations but remains standard for
registrational trials

2. New ways of imaging patients will hopefully help
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