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Immune checkpoints
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OS of MM pts treated with anti-CTLA4 and anti-PD1

Ipilimumab Pembrolizumab
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Median OS: 11.4 mos (95% CI: 10.7-12.1)
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Schadendorf D et al. J Clin Oncol 2015; 33:1889-94.
Robert C et al. ASCO 2016 Annual Meeting



Clinical development of checkpoint inhibitors
in solid tumors

Antibody

Nivolumab

Pembrolizumab

Atezolizumab

Durvalumab

Avelumab

Ipilimumab

Molecule

Anti-PD-1
Fully human 1gG4

Anti-PD-1
Humanized IgG4

Anti-PD-L1
Engineered human IgG1

Anti-PD-L1
Engineered human IgG1

Anti-PD-L1
Fully human 1gG1

Anti-CTLA4
Humanized IgG1

Development Stage

Approved (US): advanced melanoma (with or w/o
ipilimumab), advanced NSCLC after CT, advanced
renal cell carcinoma after anti-angiogenic therapy,
Hodgkin Lymphoma after HSCT
Phase Il in multiple tumors

Approved (US): advanced melanoma, advanced
NSCLC with PD-L1 expression after CT
Phase Ill multiple tumors (HNSCC, melanoma,
bladder, gastric/GE)

Approved (US): locally advanced or metastatic
urothelial carcinoma after CT
Phase Ill multiple tumors (NSCLC, RCC, TNBC)

Phase Il multiple tumors (bladder, NSCLC, HNSCC)

Phase Il (NSCLC, Merkel carcinoma)

Approved (US): advanced melanoma
Phase Ill multiple tumors (melanoma, NSCLC, SCLC,
CRPC, GBM, RCC)



Pseudoprogression

56-year-old woman with advanced melanoma
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Mechanims underlying pseudoprogression
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Four patterns of response (1 and 2)

2 meet conventional criteria for response

“stable disease” with slow, steady

Response in baseline lesions decline in total tumor volume
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Change from Baseline SPD (%) ©

Four patterns of response (3 and 4)

The other 2 patterns go against the standard criteria for response

Responses after an initial Reduction in total tumor burden during
increase in total tumor burden p or after the appearance of new lesions
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Immune Related Response Criteria (irRC)

Measurement of
tumor burden

Target lesions

New lesion

Complete

response

Partial response

Progressive
disease

Stable disease

Unidimensional

Maximum, 5

Always represents PD

Bidimensional

No maximum specified

Always represents PD

Bidimensional

Maximum, 15 index lesions

Up to 10 new visceral lesions and 5
cutaneous lesions may be added to
the SPD of all index lesions at any
time point

Disappearance of all target and nontarget lesions
Nodes must regress to < 10 mm short axis

> 30% decrease in LD compared
with baseline
Confirmation requierd

> 20% + 5-mm absolute increase
in LD compared with nadir
Appearance of new lesions or
progression of nontarget lesions

No new lesions
Confirmation required

> 50% decrease in SPD
compared with baseline
Confirmation required

> 25% increase in SPD
compared with nadir
Appearance of new lesions
or progression of non-index
lesions

>50% decrease in SPD compared
with baseline
Confirmation required

> 25% increase in SPD compared
with nadir.

New lesions added to tumor burden
Confirmation required

Neither partial response nor progressive disease

Wolchok JD et al. Clin Cancer Res 2009;15:7412-20
Hodi FS et al. J Clin Oncol 2016; 34:1510-17



Definition of Disease Progression

Target lesions

Non-target
lesions

New lesion

Time point

>20% increase in

the sum of diameters
of target lesions and
the sum demonstrates
an absolute increase
of at least 5mm

Unequivocal
progression of nonindex
lesions.

Appearance of new
lesions

Any single time point

>25% increase in

the sum of the
products of the two
largest perpendicular
diameters of all index
lesions

Unequivocal
progression of nontarget
lesions

Appearance of new
lesions

Any single time point

>25% increase in

the tumor burden
(index + new
measurable)

Do not define progression

Measurable:

incorporated in tumor burden
Unmeasurable:

do not define PD

Two consecutive

observations at
least 4 weeks apart

Wolchok JD et al. Clin Cancer Res 2009;15:7412-20
Hodi FS et al. J Clin Oncol 2016; 34:1510-17



irRC: baseline assessment

30 18
20 15 11

15

Index 1 + Index 2 + Index 3

* The sum of the products of largest perpendicular diameters

(SPD) of all index lesions is documented

* Allindex lesions might include 5 lesions per organ, up to 10
visceral lesions and 5 cutaneous index lesions.



irRC: subsequent assessment
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e Tumor burden: SPD. + SPD

index lesions new lesions

 New non-measurable lesions do not define progression (but
preclude irCR)

* The SPD of new, measurable lesions: 25 x 5 mm, up to 5 new

lesions per organ, 5 new cutaneous lesions and 10 new visceral
lesions



irRC: response evaluation
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Change from baseline in total SPD (%)

irRC in ipilimumab phase 2 trials
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Fig. 2. Waterfall plot of maximum
percentage reduction from baseline in total
tumor burden. Included are advanced
melanoma patients treated with, or
randomized to, ipilimumab at 10 mg/kg
in the CA184-008 and CA184-022 studies:
the tumor responses of 167 evaluable
patients were assessed using the irRC.
Twenty-two patients were characterized
asirPR (n=5) orirSD (n = 17), who
otherwise would have been labeled “PD"
by conventional WHO criteria. These
patients are indicated by an asterisk. In
addition, one patient characterized as SD
by WHO criteria was evaluated as irPR
(patient #148).

Wolchok JD et al. Clin Cancer Res 2009;15:7412-20



Proportion Alive

Subjects at
CR/PR/SD
irPR/irsD
PD/Unkown

WHO vs irRC:

overall survival

Waterfall plot of maximum percentage
reduction from baseline in total fumor burden.

Included are advanced melanoma patients
treated with, or randomized to, ipilimumakb at
10 mg/kg in the CA184-008 and CA184-022
studies; the tumor responses of 167 evaluable
patients were assessed using the irRC. Twenty-
two patients were characterized as irPR (n = 5)
orirSD (n = 17), who otherwise would haw been
labeled “PD" by conventional WHO criteria.
These patients are indicated by an asterisk.

RrEE - -HEr -9

In addition, one patient characterized as SD by

05 3 n
] H‘\-.

0.4 3 L
] L
] -

0.3 3 "

5 e

2] . 3

02 CRIPRISD (by WHO criteria) i

014 =-—-- IrPRIrSD (by the irRC) TR,

00 1 — — PD and Unknown response M
IR R D N A
01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Months

Risk

63 63 63 62 61 60 59 59 59 59 59 55 53 52 51 51 48 47 47 46 45 44 43 42 41 40 34 24 18 10 6 1 0 0 O
22 22 22 22 20 20 19 19 19 18 18 17 16 16 14 14 14 14 13 13 12 12 1212121212 10 &8 & 3 3 1 1 0

WHO criteria was evaluated as irPR (patfient
#148)

142136116102 86 73 63 53 46 44 40 33 32 30 28 26 23 21 177 15 1412 101010 8 &8 4 2 0 0O 0 0O 0O 0

Wolchok JD et al. Clin Cancer Res 2009;15:7412-20



Atypical responses in pembrolizumab trials

24 (7%) of 327 patients had atypical responses:
 15(5%) early pseudoprogression
* 9(3%) delayed pseudoprogression

Early pseudoprogression Delayed pseudoprogression
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irRC vs RECIST 1.1: overall survival

84 (14%) of 327 patients were PD according to RECIST but not to irRC

Overall Survival (%)

No. at risk

Non-PD per RECIST and irRC
PD per RECIST, non-PD per irRC

PD per RECIST and irRC

Non-PD per RECIST and irRC
PD per RECIST, non-PD per irRC
PD per RECIST and irRC
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Time (months)

331 331 329 321 301 219 192 159 136 79 60 655 31 8 0
84 84 79 T 60 44 37 28 22 13 9 6 3 2
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Hodi FS et al. J Clin Oncol 2016; 34:1510-1517



Moving from bidimensional to unidimensional

Bidimensional assessment (the original irRC (7)) Unidimensional assessment

Measurable lesions =5 x5 mm? by bidimensional measurements =10 mm in the longest diameter
Measurement of each lesion The longest diameter = the longest perpendicular The longest diameter (cm)
diameter (cm?)
The sum of the measurements  The sum of the bidimensional measurements of The sum of the longest diameters of
all target lesions and new lesions if any all target lesions and new lesions if any
Response assessment PD: =25% increase from the nadir PD: =20% increase from the nadir
PR: >50% decrease from baseline PR: =30% decrease from baseline
CR: Disappearance of all lesions CR: Disappearance of all lesions
New lesions The presence of new lesion(s) does not define progression. The measurements of the new lesion(s)
are included in the sum of the measurements.
Confirmation Confirmation by 2 consecutive observations not less than 4 weeks apart was required for CR, PR,
and PD
A B
4o ~ 4oF
& &
o 30 ™ 30
¢ _ 2
pr 2 [Feees e 57 20 -
§ 3 10 § @ 10+
g % = © ° = g E -
% § or :’: :; 5% g - % E or _= ‘G % o % Da Q N
EE_']D—:: o ¢ EE—W‘ S &
2% ° _ o SO 8
ﬂ:_é _oghe® o - o %_2{]_ .
E . | £ a0t
2 =
= _40 1 | | | N | | I 1 | 1 1 - _40 — . I . . 1 L . .
0 20 40 60 80 100 120 140 160 180 200 e & 10 15 20 2% 30 35 40
Bidimensional measurement 1 (cmé) Unidimensional measurement 1 (cm)

Nishino M et al. Clin Cancer Res 2013;19:3936-43



ADAPTATION OF THE IMMUNE-RELATED RESPONSE CRITERIA: irRECIST

AlM

RECIST 1.1 has its shortcomings for targeted immunotherapy in oncology. Using RECIST 1.1 in immunatherapy
trials would lead to declaration of progressive disease [PD] oo early, when the treatment effect is not yet

fully evident. RECIST also neglects the importance of the ‘flare effect’ - pseudo-progression effect within the
so-called flare time window.

Immune related Response Criteria (irRC] based on WHO criteria were published with an aim to provide better
assessment of the effect of immunotherapeutic agents. With this poster we introduce irRECIST based on RECIST
11,irRC and Nishino et al., 2013 findings. Our aim is to define criteria that betler capture antitumar activity and
reduce irRC criteria ambiguity

Consistent implementation of irRECIST by both investigators and blinded independent readers will help reduce
sitexcentral discordance.

al irRC, Including WHO

Rationale for Modification

At the baseline tumor 3= 0Bszeline Measursble Lesion
Definitions and Target Lesion Selection

Follow the definitons from RECIST 1.1
I
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=2 e P

= 20 mm by chestXoray

Towards irRECIST

METHODS

The adaptations from irRC and WHO criteri, 35 applicable in immunctherapy clinical tudies, are documented in
the “irRECIST Modifications and Clarifications" column in a comparative table format within our Blinde
Independent Central Review (BICR] Charter.

The mdiicaions we inoduce representadaptalions of published crieriabased on radilogy pracice nd
clinical trial experience, and they provide more abjective and reproducible response assessments for
nvestigators b fr he cantral rdependen e 1evon

RC, Including WHO
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PAREXEL.

YOUR JOURNEY. OUR MISSION™

CONCLUSIONS

RECIST critera a5 outinedhere rduce the needed clarificatons andacusuments 1o rRC criera and
Nishino et a publication to allow for treatment evaluations that better meet both investigators’ an
patients neets and with {nat ettar relect onsor< demand or more elste and reproduCols study data
in targeted immunotherapy in oncology studies. The main adaplation of the existing immune-respanse criteira
Lies in the assessment of all detected lesions. Unequivocal and substantial increase of nor-target and new
non-measurable lesions prevents irCR and may also lead to rPD. Reduction of the tumor burden in patients in an
adjuvant setting may lead to irPR and such patients may therefore be enrolled in studies with response endpoints.

Clinical relevance of these adaptations needs to be confirmed

SUMMARY AND ADDITIONAL GUIDANCE

1. TMTB: Baseline-selected target lesions and new measurable lesions should NOT be assessed separately.
Measurements of those lesions should be combined into the Total Measured Tumor Burden (TMTB), and one
combined assessment provided.

2. NEW MEASURABLE LESIONS: According 1o irRC a measurable new lesion has to be at least § mm x 5 mm to
be selected as an index lesion. For bidimensional measurements this threshold was acceptable. In irRECIST,
criteria for unidimensicnal lesion measurment apply to both target and new measurable lesions: a minimum
10 mm in the longest diameter for non-nodal lesions, and a minimum 15 mm in short axis for lymph nodes.
Smaller lesions contribute to the non-target or new non-measurable tumor burden, but do not get measured

3.irPRIF NO TARGET LESIONS: If new measurable lesions appear in patients with no target lesions at baseline,
irPD will be assessed. That irPD timepointwill be considered a new baseline, and all subsequent timepoints
will be compared to it for response assessment. PR is possibleif the TMTB of new measurable lesions
decreases by > 30% compared to the first irPD decumentation.

PRIN ADJUVANT STUDIES: irRECIST can be used in the adjuvant setting, in patients with no visible disease

on CT/MRI scans. The appearance of new measurable lesion(s) automatically leads to an increase in TMTB by

100% and leads to irPD. These patients can achieve a respanse if the TMTE decreases at follow-up, as 2 sign

of delayed response.

Considering 3 and 4, der with able disease and/or patients with no
sl isease ot ol i stos wit reponee relaed endpeanes

5. NON-TARGET LESIONS: In alignment with RECIST 1.1, baseline selected non-target lesions can never
10 messurabl lsions, ot even i ey icrease n sizeat subsequent mepnts and become messurable
Only true new lesions can be measured and contribute to the

mvert

Example: A patient has muliiple lung metastases, all smaller than 10 mm and selected as nan-target lesions at
baseline. If, at @ subsequent timepoint some of these non-target lesions increase and become > 10 mm, and
on naw esin 10 mm appear, on e new measuratlslasonwil ontiute o the THTE, and et e
baseline selected non-target lesion that increased in size. Otherwise such an increase would make persisting
Ran-(31get esions Switch 1o ha new Messuratle ecion calagary whEh would be maccurate, a he osion
existed at baseline.
6.irPD BASED ON NON-TARGET LESIONS: Unlike irRC that neglect non-target lesions for the assessment of
irPD, in IrRECIST a substantial and unequivocal increase of non-target Lesions is indicative of progression
7.IrPD BASED ON NEW NON-MEASURABLE LESIONS: According t RC, 2 paten with multlenew lesons
of 9 mm would be considered non-PD, whereas a patient with just ane new lesion of 10 mm may be assessed
asirPD if the TMTB of such a patient increases > 20% compared to nadir. According to rRECIST, the reviewer
may assign irPD for the patient with multiple new lesions of 9 mmif they are considered to be a sign of
unequivocal, massive worsening (see 2.3]

D CONFIRMATION: Progression confirmation no Less than 4 weeks after the initial irPD assessment is
recommended especially in case of marginal disease growth and i the first irPD assessment is within the
compound-specific tumor flare window.
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Limitations of irRC

Risk of high interobserver variability (but unidimensional criteria are
under development)

Developed in melanoma patients treated with anti-CTLA4/anti-PD1. Are
they valid also for other tumors/immunotherapy agents?

The overall reported incidence of pseudoprogression in solid tumors is
low (with an approximate overall incidence of 4%)*

Risk of rapid clinical deterioration in true progressing patients

More prospective data needed

1. Chiou VL et al. J Clin Oncol 2015; 33:3541-3
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