Therapeutic Cancer Vaccines

Goeal fier allftherapeutic Cancer Vaccines:
x [[0' enhance the naturaliimmune respense se that it
BECOMES an effective therapy,
Approaches heing investigated i clinical

studies:

x \Whole tumor: cells
x Tumpor cell lysates
s Proteins

s Peptides

= DNA



Potency Assays for Cell-based
Therapeutic Cancer /accines

Challenges

a Develop a potency assay before the results of Phase
Sl are known

a Antigenic correlates: ofi efficacy, are tentative before
Phiase: 3 resultsiare knewn, analthe colrelates may.
Rt be knoewn! eveni aiter Phase' 3

A firamework fer measuing petency durkng

clinical development can Be hased eI EXPErIEnce

With' ether biclegical preducts, especially
Infiectious, disease VaCcCInes



Definitions; of Petency

ICH

“the measure off Bielegical actViiLy/, Uusing a
sultably:guantitative bielegicaliassay, Based on
the attrbute off the product that Is linked te
the relevanit-ielegicaliproperties.

WiHO
x Adoepted ICH 1 November 2003

a WIHO Comment: “Potency tests measure bielegiceal
aCtVITy/ O a Vaceine;, BUt dernet necessanily,
rehiects themechanismi el protection I Auman:*
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Potency’ Assays

PUrpoeses of a poetency, assay

a EQsure that a given patch has at least a pre-definea
minimun levelr o potential bielegical activity, that will
give an expected result (e.g. an antinoedy. respense)

» Demonstrate’ batch-to-atch censistency: by a method
that 1R some way: depends on| and reflects biological
ACUMITY-

Veasurement off potential kielegicall activity Is
ustially direct, but it may: be' Indirect

/aeally; the measured: piolegical actvity,
correlates with efficacy



Potency Assays for Infectious Disease
\/aCCInes

ldeally/, a potency. assay. applies o alll products
I a given class:

s Diphthera texolds
n [LIve polievirus VaCCInEsS

1 e more Ags ale required for biolegical activity,
Py Inducingl a clinically heneficialiimmune
response (A, CMI, or hoth)

It IR correlates Wit efficacy/, then
s /77 vitro'tests can e Use: ter measulre antigen content

n /17 vivotests have been used to measure
Ab production
Protection against challenge



Potency Assays for Live Vaccines
Against Infectious, DISeases

Poetency usually isi hased on titratien off the
nfective dese 1 cellfcultures and usually,
INCIUGES a leference prepaation linked ter a
WHO Intermatienal’ Standara

Fhe amount of Infectious; URIts required Is lhased
o the results of clinical trials Where dese and IR
IS colrelated Withr efficacy/

Minimuny levell eff Infectious; UnIts, Is estanlished
Upper limit may: be' indicated I Seme Cases
Acceptability’ range Is bread: +/- 0.5 leg,,



Potency Assays for Killed Vaceines
Against Infectious, DISeases

Potency usuially s hbased on the
guantitative: measure off the content ofi 1

Olf more selected Ags
x Drantigen for Inactivated pelievirus) VaCCInes
x HA for Inactivated infllenza Vaceines

Acceptability: range Isibroad: +/= 0.5 100,

Piect link between IR and efficacy/ Is net
always possible

= \Whoele celll pertusis

s Anthrax



Potency Assays for Non-Vaccine
Therapeutic Biolegical Products

Carticel

autelegeus cultured chendrocyies approved fior
ihe repailr of damaged: cartilage

a Cellfviabihity: >80%

a Potency: number ofi livercells

InteREereR=alphea
appreved to treat Stage Il melanema and ether
CANCErS

s Potency: antivirallactivity (net directly’ related te
therapeutic activity)
Demonstrates biologicall activity
Can be used 1o assess manufacturing ConsIStency



Criteria for an Acceptable Potency: Assay. for
Cell-hased Therapeutic. Cancer Vaceines

ASsUmMpLion:

e induction off a pretective IR is the most
prekakle  mechanism ter account for erficacy.

RESUILS OF any’ pOLENCY  assay: must answelr: 2
guestions

s s theramoeunt off one or more. selected Agsisuftficient
10 Induce a clinically meanimgiul 1R?

Based en clinical studies; this confiiims that eneugh Ag IS
present to result In a therapeutic IR

s s the amount of one or moere selected Agsiin the
Vaceine coensistent from: batch-to-natch?
Target level +/- 0.5 log;,

Also select other Ags, Ifi necessary, fier which the amount of

Ag expression Is sensitive to: manufacturing conditions — even
i those Ags are unrelated to efficacy: o



Potency: Assay Considerations for Cell-
pased TherapeuticiCancer Vacelines

Quantitative measurement of 1 or more
cellular Ags (Surface: or ntermal)
s Vust be related to hielegicall activity or efifect

s Al formatien i umans prevides; a link to
pIelegIcal effiect

IS & B]eassay/ alSe Mecessany?

s DUrng clinicall develepment; direct correlates
off clinical protection have not Vet peen
establishea

10



Possible Outcemes of Efficacy. In Phase
3 Studies off Cell-hbased Therapeutic

Cancer Vaccines

IR 1011 6K more selected Ags correlates Withy efficacy.
s |deal situation
s Poetency can be based on one or moere of the Ags

IR ter 1 6K more selected Ags IS demoenstrated, but
there Is Ne) correlation Wit efficacy;

s |R'is complex and may invelve boeth the cellular & humeral
arms to an unknown combination off Ags
IR t0 selected Ags IS| poor, hut clinical efficacy. Is
estanlished
s Quantiiative Ag expression Isi prolkably: unacceptanle

s A bieassay prevides an alternative measure of potency, and
sheuld e developed in parallel’as a bhackup
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An Acceptable Potency Assay: for Cell-
pased TherapeuticiCancer Vacelines

Numleer of viable' cells that express
selected Ags that corelate With: efficacy

Quantitative measure ofi expression; of
the selected Ags

Consistent: With:
s ICH & WIHO definitiens of petency.

s Approeach used! fier Infectious; disease
\/ACCINES and an analegeus product
(Carticel)

(b



Anl Acceptable Poetency Assay: for Cell-
pased! Therapeutic Cancer Vaccines When
There Ist Nor Correlation Withr Efficacy,

\/jable cell count

Bioassay
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Possible Bioassays for Cell-hbased
Therapeutic Cancer Vaceines

Animalrchallenge: (V7 Vivo pPretection)
N current medel exists
Validatien ISSUEes
Vay: not refiect the human IR

Animall Al preduction te selected Ags

May not refiect the human: IR
Reaction| te different epitepes; on an Ag
Transgenic animals may: be useful
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Possible Bioassays for Cell-based

Therapeutic Cancer Vaccines

Vaccine: cell lysis by human CliLs cellllines toe
selected Ags

Availability: e the CliL lines
Standardization: of assay.

Validation of the: assay

Clenes are reactive torenly a single epitope

Production ofi a cytokine: marker ina mixed-
lymphoeyte culture
T-cell response to multiple Ags

Cells ebtained from humans or animals Who
recelved the vaccine

Cytokine release measured after co-culture
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Einall Selection of a Petency: Assay. for Cell-
pased Therapeutic Cancer Vaccines When
a Correlauen With Efficacy Is Established

RoUtine lot release
s Viable cellfcount
s Quantitative  Ag Expression
Comparability: (manufacturing changes)
s Viable cellfcount
s QuantitativerAg expression
= Bloassay
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