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Endpoint overview

* Endpoint: In clinical trials, an event or outcome that can be measured
objectively to determine whether the intervention being studied is
beneficial. (cancer.gov)

 “...several oncology endpoints can serve different purposes (i.e., clinical
endpoint that represents clinical benefit for traditional approval, surrogate
endpoint to support traditional approval, surrogate endpoint to support
accelerated approval) based on the specific context of use.

* The determination is based on the specific diseases and is highly dependent upon
factors such as effect size, effect duration, depth of response (e.g., number o
available therapy, dlsease setting, Iocatlon of disease, the clinical cons

(-; delaying or preventing disease progression or delaylng adminis

S|/@?|es and the risk-benefit relationship” (nhttps://ww
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BEE “Dijrect” Endpoints

* Clinically meaningful endpoints that directly measure how
a patient feels, functions, or survives

* Endpoints that in themselves represent or characterize
the clinical outcome of interest

— Objective: survival, disease exacerbation, clinical event (e.g. MI,
stroke), etc.

— Subjective: symptom score, “health related quality of life”
(validated instrument), etc.

» Customarily, the basis for approval of new drugs

Note: The term “direct” is used here to distinguish from “surrogate” endpoints, but this
(i - term is not uniformly utilized. Others may refer to these as “true” or “clinically
. SI c meaningful” endpoints
R
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MEE Surrogate Endpoints

.
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A surrogate endpoint is a laboratory measure or a
physical sign that is intended to be used as a substitute
for a clinically meaningful endpoint.

Changes induced by a therapy on a surrogate endpoint
are expected to reflect changes in a clinically meaningful
endpoint.

This expectation must be supported by strong data
(“validation”).

— Examples of failures of apparently reasonable proposed surrogate
endpoints have led to significant skepticism.

Ideally, the surrogate should exist within the therapeutic
pathway between the drug and meaningful benefit

— i.e. the drug results in the therapeutic benefit by virtue of its effect




Endpoint Type of Endpoint Study Design Recommendations
Clinical | Surrogate | Surrogate | Randomized | Single- | Independent
Endpoint | Endpoint | Endpoint Arm Blinded
for TA* | for AA** Review
Overall X X
Survival

Symptom X X
Endpoints
(patient-
reported
outcomes)
Disease-Free X X X X X
Survival or
Event-Free
Survival
Objective X X X X X X
Response
Rate
Complete
REesponse
Progression-
Free Survival
. or Time to

S—
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Endpoints  Definition Advantages Limitations

* May require a larger trial
population and longer follow-up

¢ Universally accepted to show statistical difference
Overall Time from randomization® until death measure of direct benefit between groups
survival (05) from any cause ¢ Easily and precisely ¢ May be affected by crossover or
measured subsequent therapies

¢ |ncludes deaths unrelated to
cancer

*In nonrandomized trials, time from study enrollment is
commonly used

@ https://www.biooncology.com/clinical-trials/effj
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Endpoints  Definition Advantages Limitations

¢ Validation as a surrogate for
5 — * Requires small sample survival can be difficult in some
Semm smriival Time from randomization™ until size and shorter follow-up treatment settings
(PFS) disease progression or death time compared with 0S Mot precisely measured (ie,
¢ |ncludes measurement of measurement may be subject to
stable disease (5D) bias)
» Mot affected by crossover e Definition may vary among trials
or subsequent therapies ¢ Requires frequent radiologic or
Time to Time from randomization® until * Generally based on other assessments
progression objective tumor progression; does not objective and quantitative ¢ Requires balanced timing of
(TTP) include deaths assessment assessment among treatment
arms

*In nonrandomized trials, time from study enrollment is
commonly used

https://www.fda.gov/media/71195/download

@ https://www.biooncology.com/clinical-trials/effi
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Endpoints | Definition Advantages Limitations

¢ Useful in settings in which
Time from randomization™ to toxicity is potentially as ¢ [Does not adequately distinguish

Time to _ ] )
treatment discontinuation of treatment for any serious as disease efficacy from other variables,
failure (TTF) reason, including disease progression, progression (eg, allogeneic such as toxicity

treatment toxicity, and death stem cell transplant)

*In nonrandomized trials, time from study enrollment is
commonly used

https://www.fda.gov/media/71195/download

@ https://www.biooncology.com/clinical-trials/effi
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Endpoints | Definition

Advantages

Limitations

Time to next )
Time from end of primary treatment to
institution of next therapy

(TTNT)

* For incurable diseases,
may provide an endpoint
meaningful to patients

e Not commonly used as a
primary endpoint

e Subject to variability in practice
patterns
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Endpoints  Definition Advantages Limitations

* Can be assessed in single-

— arm trials
ﬂmm Proportion of patients wit.h reduction in * Requires a smaller
p— tumor burden of a predefined amount population and can be
assessed earlier, compared ¢ Not a comprehensive measure
with survival trials of drug activity
e Effect is attributable
Duration of Time from documentation of tumor directly to the drug, not

the natural history of the

response (DoR) | response to disease progression
disease

https://www.fda.gov/media/71195/download

@ https://www.biooncology.com/clinical-trials/effi
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Other Clinical endpoints

* Composite and Co-primary endpoints (OS + PFS)

* See: “Multiple Endpoints in Clinical Trials: Guidance for Industry”
(https://www.fda.gov/media/102657/download)

* Improvement (or lack of decline) in QOL scores

* Improvement (or lack of decline) in performance status
* E.g., time to deterioration from PS 0,1 to PS 2

@ment in composite scores (pain, wei
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An example

Combination of Targeted Therapy (Encorafenib and Binimetinib) Followed by Combination of Immunotherapy (Ipilimumab
and Nivolumab) vs Immediate Combination of Immunotherapy in Patients With Unresectable or Metastatic Melanoma
With BRAF V600 Mutation : an EORTC Randomized Phase Il Study (EBIN)

* Primary Outcome Measures :

* Progression Free Survival (PFS) These... “are useful only if
based on widely accepted

. . and readily applied standard criteria
Secondary Outcome Measures: based on anatomical tumour burden.”

* Overall Survival (OS) (Eisenhauer, EUR J CANCER 45 (2009) 228 —247)
* Complete Response (CR) rate

* Time to Complete Response

[
———
- Duration of Complete Response /
* Best overall response rate

* Time to best response

* Duration of best response
* Occurrence of adverse events
—* Progression-free survival 2 (PFS2)

sitc >
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Overall survival

* Becoming more difficult to use as an endpoint due to lengthening
survival (and impact of subsequent therapies)

Survival in key melanoma studies

Use median or
Landmark?

0.0 T T T T T T 1
i) B 12 15 24 30 35 42
Time from randomization (months)
BRF113220: debrafenib + trametinib (n =54 CheckMate 063: ipilimumab + nivolumab (n=95]
COMBI-d: debrafenib + trametinib (n=211) CheckMate 066: nivolumab in=210]
[ ] — COMBI-v: dabrafenib + trametinik (n=351) — KEYMNOTE-006: pembrolizumakb {n=558)
—— CoBRIM: vamurafenit + cobimetinib {n= 247} — CA184-002: ipilimumab {n=137}
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Tumor response: History

* 1981: World Health Organization (WHO) first published tumor
response criteria

* Overall assessment of tumor burden by summing the products of
bidimensional lesion measurements and determined response to
therapy by evaluation of change from baseline while on treatment.

* Ad hoc modifications leading to confusion about actual efficacy

* International Working Party formed and new criteria--RECIST
(Response Evaluation Criteria in Solid Tumors)---were publishe
2000
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Key advances in RECIST

Use of unidimensional, rather than bidimensional, measures for overall
evaluation of tumor burden

* Works well except in mesothelioma, and except where devascularization occurs (mRECIST)

Definitions of minimum size of measurable tumors (10mm by CT scan)

Instructions on how many lesions to follow
* up to 10; a maximum of five per organ site

Definitions of PR as “Atleast a 30% decrease in the sum of diameters of target
lesions” compared with baseline.

Widely adopted by academic institutions, cooperative groups, and industry for
trials where the primary endpoints are objective response or progression.

Regulatory authorities accept RECIST as an appropriate guideline for

(-F_espor_\se/progression assessments.
sitc >
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RECISTS1.1

* Questions arose with RECIST

* Can fewer than 10 lesions can be assessed without affecting the overall
assigned response for patients (or the conclusion about activity in trials);

how to apply RECIST in randomised phase lll trials where progression, not
response, is the primary endpoint particularly if not all patients have
measurable disease;

Whether or how to utilise newer imaging technologies such as FDG-PET and
MRI

* How to handle assessment of lymph nodes;
* Whether response confirmation is truly needed;

@ The applicability of RECIST in trials of targeted non-cyt

tC
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Highlights of revised RECIST 1.1

Number of lesions to be assessed: # of lesions required to assess tumor burden
for response determination has been reduced from a maximum of 10 to a
maximum of five total (and from five to two per organ, maximum).

Assessment of pathological lymph nodes is now incorporated:

* Nodes with a short axis of >15 mm are considered measurable and assessable as target
lesions.

* Short axis measurement should be included in the sum of lesions in calculation of tumor
response. Nodes that shrink to <10 mm short axis are considered normal.

Confirmation of response is required for trials with resEonse primary endpoint
but is no longer required in randomised studies since the control arm serves as
appropriate means of interpretation of data.

Disease progression is clarified in several aspects:

* in addition to the previous definition of progression in target disease of 20% increa
a 5 mm absolute increase is now required as well to guard against over callin
total sum is very small.

L ]
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Highlights of revised RECIST 1.1 (cont’d)

* Guidance offered on what constitutes ‘unequivocal progression’ of
non-measurable/non-target disease

* Section on detection of new lesions, including the interpretation of
FDG-PET scan assessment is included.

* Imaging guidance: the revised RECIST includes a new imaging
appendix with updated recommendations on the optimal anatomical
assessment of lesions.

Csitc >
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Challenges with RECIST 1.1 in
immunotherapy

* Pseudoprogression:
* Radiologic tumor progression (new lesions, or enlarging lesions) from baseline
that is not confirmed as progression on subsequent radiologic assessment.
* Rate of 7% in melanoma

* 1.5-3.0% (up to 4.7%) In non-small cell lung cancer (NSCLC) and urothelial
carcinoma
* No biomarker to predict pseudoprogression

* PD-L1 expression level and tumor infiltrating lymphocytes have failed to correlate with
the rates of pseudoprogression.

* Circulating tumor DNA changes?

sitc >
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More History

* Two-dimensional immune-related response criteria (irRC) were
proposed in 2009 (Wolchok, Clin Cancer Res 2009;15:7412e20)

* Simplification of these criteria was proposed in 2013, irRECIST
(immune-related) (J Immunother Cancer 2016;4:30).

* RECIST working group published a proposition of new criteria called
iRECIST, to standardiseresponse assessment among immunotherapy

clinical trials (Lancet Oncol 2017;18: el43ee152.)
* Responses assigned using iRECIST have a prefix of “i” (ie, immune)—eg,
“immune” complete response (iCR) or partial response (iPR), and

unconfirmed progressive disease (iUPD) or confirmed progressive di
(iCPD) to differentiate them from responses assigned usin

Csitc >
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Some details of iRECIST

* “The continued use of RECIST 1.1 is recommended to define whether
tumour lesions, including lymph nodes, are measurable or non-
measurable, as well as for the management of bone lesions, cystic lesions,
and lesions with previous local treatment (eg, radiotherapy; table 1).”

* “No changes have been made to the recommendations regarding the
method of measurement, although clinical examination and chest
radiograph are rarely used, with the availability of more modern imaging
techniques (eg, CT scans and MRI).”

* “The principles used to establish objective tumour response are largely
unchanged from RECIST 1.1, but the major change for iRECIST is the
concept of resetting the bar if RECIST 1.1 progression is follo

(sri'%(ﬁessment by tumour shrinkage.
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More details of iRECIST

To allow atypical responses, such as delayed responses that occur after pseudoprogression, to be identified

* iRECIST defines iUPD on the basis of RECIST 1.1 principles;

* iUPD requires confirmation,
* Observing for further increase in size (or in the number of new lesions) in the lesion
category in which progression was first identified in (ie, target or non-target disease),
or progression (defined by RECIST 1.1) in lesion categories that had not previously

met RECIST 1.1 progression criteria.

* |f progression is not confirmed, but instead tumour shrinkage occurs
(compared with baseline), which meets the criteria of iCR, iPR, or iSD, then
the bar is reset so that iUPD needs to occur again (compared with nadir
values) and then be confirmed (by further growth) at the next assessment

for iCPD to be assigned.
* |If no change in tumour size or extent from iUPD occurs, then th

(L_esponse would again be iUPD.
Sitc >
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Summary of RECIST, rRECIST and iRECIST Criteria.

RECIST 1.1 rRECIST IRECIST

Target and non-target lesions

New lesion

CR

PR

sD

sitc >
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Sum of the longest diameters of
target lesions (uni-dimensional )
Measurable lesions are =10 mm
in diameter (=15 mm for nodal

lesions)

Maximum of five lesions (two per

organ)

Represents PD Does not comespond to a Does not correspond to a
formal progression formal progression
The longest diameter will Is not incorporated in
be added to the total measured tumour burden

tumour burden of all target
lesions at baseline.
Disappearance of all target and
non-target lesions
Nodal short axis diameter < 10 mm
No new lesions
Decrease of >30% in tumour burden
relative to baseline
Non-unequivocal progression of
non-target lesions
No new lesions
MNeither PR nor PD




Summary of RECIST, rRECIST and iR ECIST Criteria.

RECIST 1.1 irRECIST IRECIST
PD Increase =20 of the sum of LD irPD il PD
compared with nadir Increase > 2084 (minimum 5 mm) Increase > 200 of the sum
(minimum 5 mm) or progression of in TMTB compared with nadir or of LD compared with nadir
non-target lesions or new lesion progression of non-target lesions (minimum 5 mm} or
or new lesion progression of non-target
lesions or new lesion
Confirmation of progression Confimation of progression
recommended minimum 4 weeks after recommended minimum 4
the first irPD assessment weeks after the fist iUPD
assessment
Confirmed PD Not required New unequivocal progression or iCPLy
worsened progression from initial PD visit Increased size of target or
Appearance of another new lesion non-target lesions

Increase in the sum of new
target lesions > 5 mm
Progression of new non-target
lesions

Appearance of another new
lesion

CR, complete response; PD, progressive disease; PR, partial response; 5D, stable disease, iUPD, unconfirmed progressive disease; iCPD), confirmed
37?[”5@?‘1“ disease; LD, longest diameters; TMTB, total measured tumour burden.
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Comparisons of criteria

Table 3
Comparison between irRECIST and iRECIST assessment on pro-
gression confimatory CT.

rRECIST IRECIST
1CPD 1LUPD 15D 1IPR Total
PD 60 3 0 0 63
sSD 0 9 4 3 16
PR 0 0 0 1 1
B0

PD, progressive disease; iLUPD unconfimmed PD; iCPD confirmed PD,
PR, partial response; SD, stable disease.

Atypical responses (PsPD/dissociated response) occurred in 13% of NSCLC patients under
immune checkpoint inhibitors
RECIST 1.1 evaluation underestimated the benefit of immune checkpoint inhibitors in 11%
progressive patients.

Immune-related RECIST and iRECIST identified these unconventional res

S IE) with a 3.8% discrepancy rate.
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Durable response

* Phase 3 clinical trial of an oncolytic virus for melanoma treatment

* Achieving DR was associated with a statistically significant improvement in OS
(at 9, 12, 18 months)

* Achieving a DR was associated with a longer median treatment free interval
(HR=0.33; P=0.0007) and a higher Trial Outcome Index (QOL measure)
improvement rate (58.1% versus 30.0%; P = 0.025).

sitc >
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Hyperprogression:
accelerated tumor growth rate (TGR)

* Definitions
* Progression (RECIST) at the first evaluation and a >2-fold increase in TGR
during ICl therapy compared with pretreatment kinetics.!

* Time to treatment failure <2 months, >50% increase in tumor burden and
>2-fold increase in progression pace.?

* Time to treatment failure <2 months, and an increase of at least 40% in the
target tumor burden or at least a 20% increase with the development of new
lesions.3

* Disease progression at the first evaluation with ATGR exceeding 50%.4

* Measurement: change in tumor volume ? Change in the

(Sqwrs of target lesions?

Society for Immunotherapy of Cancer !Champiat, Clin Cancer Res. 20
3Matos J Clin O



Calculating TGR

Tumor size =sum of the longest diameters of all target lesions (D).

Tumor volume = volume of the sphere, for which radius (R) = % of diameter (D).
The tumor volume (V) was calculated with the following formula:

Tumor volume = 411:R3;"3

Tumor growth :

Vi = Vpexp (Tumor growth = 1)

where V, is the tumor volume at time t in months and V, is the volume at the baseline.

TGR over 1 month :
100

exp (Tumor growth) —1]

TGR ratio = TGR in the immunotherapy treatment period (the experimenta
TGR in the pre-immunotherapy treatment period (the

sitc >
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Figure 3. Case Study of a Patient With Non-Small Cell Lung Cancer With Hyperprogressive Disease
During Treatment With a PD-1 Inhibitor

ﬂ Before baseline |£ At baseline |L During inhibitor therapy

Shown are computed tomographic
scans before baseline (A), at baseline
about 3 weeks later (B), and during
programmed cell death (PD-1) and
programmed cell death ligand 1
(PD-L1) inhibitor therapy 1 month
later (C) in a man in his mid-50s with
stage IV (lung, liver, and bone
metastases) HERZ-amplified lung
adenocarcinoma treated with
anti-PD-1therapy in the third line.
After 2 administrations, there was
evidence of extensive lung, liver, and
peritoneal progression. Arrowheads
show lung and liver metastases
before and during anti-PD-1
treatment.

Ferrara, JAMA Oncol. 2018;4(11):1543-1552.



Table 1| S5tudies using tumour kinetics to identify hyperprogressive disease patterns

Study Reported
frequency for
hyperprogressive
disease

Champiat 0% (12/131)

et al

Kato et al. 6% (6/102)

Sadda- 20% (10/34)

Bouzid et al.

Ferraraetal. 14% (56/406)

Tumour types

= Melanoma (9%; 4/45)

= Urothelial carcinoma (25%; 2/8)
* Colorectal carcinoma (12%; 1/8)
» Lymphoma (14%:; 1/7)

= Cwarian carcinoma (40%; 2/5)

= Cholangiocarcinoma (50%; 1/2)
= veal melanoma (30%; 1/2)

= NSCLC(8%; 3/38)

= Urothelial carcinoma (ND; 1/ND)

= Triple negative breast cancer
(ND; 1/MNDy

* Endometrial carcinoma

(ND; 1/NDy

HNSCC (all patients)

NSCLC (all patients)

Factors involved

Older age associated with
higher risk of hyperprogressive
disease (19% if 265 years of
age versus 5% if <65 years

of age; P=0.036)

Presence of MOIM 2
amplifications or EGFR
alterations associated with
median time to treatment
failure <2 months (F=0.007
and P=0.005, respectively)

Regional recurrence
associated with higher rate

of hyperprogressive disease
(90% for TGK ratio =2 versus
37% for TGK ratio<2; P=0.008)

Number of metastatic sites =2
associated with higher rate
of hyperprogressive disease
(19% for =2 versus 9% for <2;
P=0.00%)

Criteria used to define
hyperprogressive disease*

= RECI5T-defined progressive
disease at first evaluation

» TGR ratio =22 (on-treatment
versus before treatment)

= Time-to-treatment failure
<2 months

= >50% increase in tumour
burden compared with pre-
immunotherapy (on imaging)

= > -fold increase inprogression
pace

oTOK ratio =2 (on-treatment
versus before treatment)

* RECI5T-defined diseasz

progression at first evaluation
= ATGRincrease >1.5

(or-treatment versus before
treatment)

14

15

16

HMN5CC, head and neck sqguamous cell carcinoma; ND, not defined; NSCLC, non-small-cell lung carcinoma; TGE, tumour growth kinetics; TGR, tumour growth rate.

TGR (assumption of 30 exponential tumour growth) and TGK (assumption of 20 linear tumour growth) are similar concepts but different methods are used to
evaluate them according to investigator’s preference.
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A comment on independent centralized
review

* ICR is the process by which all radiologic exams and selected clinical
data acquired as part of a clinical protocol are submitted to a central
location and reviewed by independent physicians who are not
involved in the treatment of the patients.

* blinded to certain components of the data (e.g., treatment arm)
* Generally 2 radiologist readers and an adjudicator if needed

* Can be used (prospectively or retrospectively) to assess whether
patients meet eligibility criteria

* Measurements of tumor size for use in determining

(@e/progression
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Causes of site/central discordance

* Workflow differences

* Limited amount of non-radiographic clinical information
* Treatment bias

* Lesion selection for evaluation

* Missing data and conventions for handling missing data
* Inter- reader and intra-reader variability

* Date conventions

* Variability in protocol training

* Understanding of and application of response criteria

* Failure to compare all prior studies

* Perception of new lesions

* Subjective assessment of non-target disease
* Tumortype
* Drug efficacy

. * Precision of the response criteria

_ S IE) * Complexity of the response assessme
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Nakamura Y (2019)
Biomarkers for
Immune Checkpoint
Inhibitor-Mediated
Tumor Response
and Adverse Events.
Front. Med. 6:119.

SItC

Society for Immunotherapy of Cancer

TABLE 1 | Biomarkars for fumaor rasponsas.

Biomarkers Cancer type Patient Treatment Key data and clinical significance

number

San Metanoma, NSCLC 6,006 Ipiimurmizb, anti-PD-1 PFS and OF of male patients wane significanthy konger than thoss of

antibodias formale pationts.
Melanoma 316 Anti-PD-1 antibodies Males wero significantly associated with better ORR.

Aga Ages older than 65 years cormetated with better ORA.

Metanoma, prostata 5,265 Anti-CTLA-4 Ages younger than 75 years comelated with better ORR.
cancar, NSCLC, RCC antibodies, anti-PD-1
antibodies

Tumor size Metanoma 459 Pembrolizumal Tumor siza was independently associated with OS, suggesting that early
datection of metastatic lesions may be important for better response to
ICls.

TL= Melanoma 46 Pembrolizumab High density of CD&% TiLs at the invasive margin comelated with better
tumor response. An increasa in COET TiLs from baseline to
post-traatment was associated with tumor regression.

PD-L1 exprassion in Melanoma 277 MNivolumab after Baiter ORA wene cbsarved in pabents with positive PD-L1 expression in

tumors traatmant with tumors.

anti-CTLA-4 antibodics
Metanoma 451 Pembrolizumab Batter PFS and OS5 ware cbaarved in patients with positve PO-L1
axprassion in tumors.
NSCLC 440 Pembrolizumab 4 Higher PD-L1 expression was associasted with batter PFS and OS.
chamotharapy

IC0S Melanoma 14 |pilimumakb Increased axpression of IOOS on CO4% T colls that is sustained for more
than 12 weoks comalatad with improved O3,

TIM-32 Melanoma B7 |pilimumakb Increasad TIM-3 exprassion on circulating T and NK calls prior to and
during treatment was associated with shorter 05

1D Meatanoma B2 Ipiimumab Basaline ID expression in tumor tissue assessad by IHC comelated with
batter ORA.

NSCLC 26 Mivolumab I activity as assessaed by serum kynurenine/tryptophan ratio was
nagatively associated with longar PFS and O5.

Soluble CTLA-4 Metanoma 113 Ipilimumab Higher sarum levels of soluble CTLA-4 at baseline had both better ORR
and OS.

Solubla PD-L1 Metanoma 446 |piimumab, anti-PD-1 Higher levwets of baseline soluble PD-L1 were associated with worse

antibodies responsa. Increasas in soluble PO-1 after treatment was associated with
favorable clinical responsas.
NSCLC 34 Mivolumab Higher levels of baseline soluble PD-L1 wera associated with shorter OS5,

Soluble CD163 Melanoma 58 Mvolumab Sarum levals of soluble C0163 were increased after 6 waaks in
responders compared to non-responders after initial treatment for
cutanaols melanoma.

Soluble NKG2D Metanoma 194 Anti-CTLA-4 Higher levels of circulating soluble ULBP-1, soluble ULBP-2 and LDH at

antibodies, anfi-PD-1 basaline were indepandent factors of shorter 05,
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Biomarkers Cancer type Patient Treatment Key data and clinical significance
number
IFMN-y Medanoma 45 |pilimumab The post-treatment expression levels of IFN-y responsive genas in tumor
tissuas ware associated with longer OS.
NSCLC ar Durvalumab High levals of pre-treatment IFMN-y expression and its related genes in
tumor tissues wore associatod with longar O3S,
Metanoma 43 Atezolizumab High expression of IFN-y and CXCL-3 was associated with botter OFRR.
THF-x Medanoma 15 Mivolumab Patients who showed complete remission, pariial remission or long-term
stable disease due to nivolumab responss had lowear sanum kevels of
THF-x comparad o non-respondars.
Lymphocyte counts Medanoma 200 |pilimurmab Higher levels of ralative lymphocyte counts at baseline wers associated
with longer OS5,
Medanoma 50 |pilimurmab Absohute ymphocyte counts after treatment were associated with longer
05,
Medanoma a8 Mivolumab Absoiute ymphocyte counts after treatment comelated with better O35,
Eosinophil counts Medanoma 209 |pilimumatb High absclute and retative eosinophil counts at basaline were associated
with a longer OS.
Medanoma 616 Pembrolizumak Relative ecsinophil counts at basaline were an independent factor for
longer OF and better ORR.
Medanoma 59 |pilimumatb Early increasas in absolute ecsinophil counts from basedine during
treatment weare an indepandent factar for better responsas.
MLR Medanoma a0 Mivolumab MLR was assocated with poor tumor responsa.
NSCLC 175 Mivolurmat MLR was associated with poor tumor responss.
Metanoma 44 Anti-PD-1 antibodies MLR was the only factor associated with both poor ORR and shorter PES.
Tregs Medanoma 209 |pilimumakb High levels of cinculating Tregs at baseline ware associated with longer OS.
Medanoma a5 |pilimumatb Decreasing levels of circulating Tregs were associated with bafter
TeSponsaes.
MDSC Metanoma a2 |pilimumab The bassline frequency of MDSCs in blood cormetated with shorter OS5,
Medanoma B3 Mivelumab The basaling frequency of MDSCs in blood cormedated with shortar OS5,
Prostate cancer 28 |pilimumab plus a The bassline frequency of circulating MDSCs comelated with shorter OS.
cancar vaccing
LOH Medanoma 73 |pilimurmab High basaline LOH was associated with poor anti-tumor responsa.
CHRP Medanoma a5 |pilimumatb A decrease or no change in serum levels of CRP from basaline was
associated with longer O3,
Mutation burden Medanoma G4 |pilimumalb High mutation burden was associated with a longer OS.
Medanoma 180 |pilimumatb High mutation burden was associatod with tumor responses.
MSI Coloractal cancer 74 Mivolurmat A high responsa to anti-PD-1 antibodies in colorectal cancer with high
levels of M3| compared to traditional treatments was observed.
Medanoma 13 Mivolumab HLA-A expression in pre-treaimeant was elevated in responders compared

Society for Immunotherapy of Car HLA
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anfibodies

Biomarkers Cancer type Patient Treatment Key data and clinical significance

number

Melanoma it Mivolumab HLA-A26 comelated with tumor response to nivolumab in Japanase
malanoms patiants.

T call reparicire Melanoma 12 |pilimumab Baoith higher richness and evenness in pre-treatment peripheral blood ware
associated with a better response.

Melanoma 46 Pembrolizumak TlLs with less divarsity were associated with clinical responsa.

Gut microbiome Melanoma 26 |pilimumab Patienis whose bassline microbicta was enriched with Faecatbacenium
genus and other Firmicutes showed a longer PFS and O3 than those
whosa basaline microbiota was ennched with Baclaroides.

Metanoma 43 Anti-PD-1 antibodies A higher diversity of gut microbiome and relative sbundance of
Ruminococcaceas family bacteria comalated with better ORR and longer
PFS.

MSCLC, RCC 100 Anti-PD-1 antibodies The refative abundance of Akkermansia muciniphilis was associated with
batter responses.

ctDMA Melanoma TE Anti-PD-1 antibodies Patients with a persistently elevated cDMA during the treatment showed a
worsa responsa and shorter PES and OS5, ctDMA may be a usaful marker
for difierentiating pseudoprogression from true prograssion during
immung chackpoint inhibitor treatment.

Exosomal molecules Metanoma 44 Pembrolizumak: Lower basaline kevals and increasas during the treatment in exosomal
PD-L1 protain comalatad with fumor response.

Metanoma, NSCLC 26 Anti-PD-1 antibodies Basaling exosomal PD-L1 mBMNA axpression was higher in responders,
and exosomal PD-L1 mANA exprassion in respondors was decreasod
after treatment whereas it was stable in stabilized patients and increasad
in progressive disease cases.

Metanoma o9 |pilimumab Increasad excsomal PO-1 and CO2E levals in T calls weare associated with
longer PFS and OS5 whille increasad exasomal COB0 and CDEE in
dendritic calls comatated with longer PFS.

irAE developmaeant RCC 40 |pilimumab Crwerall irAEs were associated with tumor responses.

NSCLC 43 Mivolumab Early development of all irAEs was associated with better ORR and longer
PF3.

MNSCLC, RCC, HNSCC, 142 Anti-PD-1 antibodies Oniy low grade irAEs wero associated with better responses.

urothedial carcinoma

. Metanoma B0 |piimumzb after Oeocurrencas of endocrine irAEs ware associated with longer OS.
niwolumab
] S I c Metanoma 5737 Anti-CTLA-4 Devalopment of vitiigo comelated with better responses.
antibodies, anti-PD-1




Summary

* OS is still the gold standard but harder to prove as more therapies
become available

* Will duration of response provide a correlate for overall survival

* RECIST1.1 is still the standard, but iRECIST provides insight on atypical
responses

* Is hyperprogression a true phenomenon and will it become an
important endpoint
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