Lymphoid and myeloid biomarkers for clinical outcome of
ipilimumab and Prostate GVAX treatment

Tanja D. de Gruijl PhD

Dept Medical Oncology
VU University medical center
Amsterdam, The Netherlands

77
VUmc //Cancer Center Amsterdam



Tanja de Gruijl-disclosures

Research support from Cell Genesys Inc.

SITC 6 Nov 2011

77
VUmc //Cancer Center Amsterdam



Prostate cancer

* Most common malignancy in elderly men
« Second leading cause of cancer deaths in western countries

* 1 in 6 men affected
(www.cancer.org)

Progression of disease

Rising PSA

f

immunotherapy
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Imumab (Yervoy)
*anti-numan CTLA-4 Antibody

*high affinity and specificity

*fully human IgG1k antibody
*blocks the binding of CTLA-4to B7
*does not mediate ADCC
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Treatment and sampling scheme

GVAX every 2 weeks for a total of 13i.d. doses
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l | | | l | * blood collection for
immunomonitoring

anti-CTLA4 mAD (Ipilimumab) every 4 weeks for a total of 6 infusions

Dose level patient#  anti-CTLA4 dose
Cohort 1 1-3 0.3 mg/kg
Cohort 2 4-6 1.0 mg/kg
Cohort 3 7-9 3.0 mg/kg
Cohort 4 10-12 5.0 mg/kg
Cohort 5 13-28 3.0 mg/kg
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Clinical results

Partial Response (PR); Stable Disease (SD); Progressive Disease (PD);
>50% PSA decline No PR or PD >25% PSA increase
~ 50+ 2501 150+
£
87 2004 1204
% 150 90
o
IS 1004 60-
o
o 504 304
w
0 0
Category: Response Number of Duration of
patients response (median
and range in days)
PSA Partial Response (PR) >50% on-study PSA decline 5/28 305 (51-919)
PSA Stable Disease (SD) No PR or SD 12/ 28 85 (82-190)
PSA Progressive Disease (PD) | >25% on-study PSA increase 11/28 n.a.
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Clinical results

* PSA declines were durable: 6 to 31 months
 Stable disease by bone scan was observed in 11 patients (>5 mns)

* Regressing bone and lymph node metastasis were observed in 2 patients

Rk T

Toxicity: Auto—imm~unm1ﬂ(rouah Eventss rAEM9 patients
.7 patients (5/5 PR!) showted hypophysitis with:

- secondary ad

:: al insufficiencies
- secondary hy hyroidism

_os‘e/lu'mtlng grade3

L e

« 2 patients experienced low grade colitis; 1 pa' drade 3 hepatitis
* irAE were succe vith stanc

15-9- 2005
therapy (endocrinopathies) or steroids.
=

* 1 PR patient develop .k olitis (5 mg/kg Ipilimumab)

Rebae- placement
29-3-2006




Clinical results:
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Treatment response correlated with Actual survival was longer than
survival Halabi-predicted survival
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Immunomonitoring: principal guestion

Prostate Cancer as a learning model
Can we identify immune parameters that correlate with clinical activity and may
be useful for clinical response prediction?

...or treatment resistance prediction? >>avoid autoimmune side effects

NB: Phase | study with non-randomized Phase Il study: hypothesis generating.

Further validation of identified immune biomarkers in randomized trials with
GVAX and/or ipilimumab required!
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Immunomonitoring: principal guestion

Prostate Cancer as a learning model
Can we identify lymphoid and myeloid immune parameters that correlate with
clinical activity and may be useful for clinical response prediction?

...or treatment resistance prediction? >>avoid autoimmune side effects

1. Serology
- tumor-specific antibodies

2. Peripheral blood T /T ., cells
- frequency
- activation status
- effector/memory phenotype
3. Tcell Functionality
- TAA-specific reactivity
- suppression assays
- cytokine profiles
4. Peripheral Blood DC (PBDC) and Myeloid Derived Suppressor Cells (MDSC)
- frequency
- activation status
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T cell activation: ICOS, FoxP3, CTLA-4, PD-1
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- Consistent upregulation of
activation markers upon
treatment: little association with
survival
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T cell activation: effector/memory phenotype

CD8' T cells .
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- Increased Th differentiation on treatment; relation with survival
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Requlatory T cells (nTreqgs)
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= High Treg rates

: associated with SD/PD and reduced survival
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Pre-treatment CTLA4* Th cells
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- Tumor-related elevated pre-treatment frequencies of CD4*CTLA4* Tcells
have predictive value for survival on treatment
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T cell activation profile

Potential biomarkers:

predictive vs prognostic; no relation according to Halabi-predicted survival

On-treatment predictive

Immune parameter Median Survival Median Halabi

between groups Predicted Survival
Non-naive CD4+ cells 41.0 vs. 20.0 0.036 16.5vs. 21.4 0.086
CD8+ICOS+ 21.0vs. 57.0 0.043 16.7 vs.19.3 0.622
CD4+CD25intFoxP3+ 41.0 vs. 21.0 0.030 19.6 vs. 15.0 0.401
CD4+CD25hiFoxP3+ Tregs 37.0vs. 21.0 0.045 15.0 vs 19.6 0.201

Pre-treatment predictive

Immune parameter Median survival Median Halabi

between groups Predicted Survival
Non-naive CD8" cells n.r.vs. 20.5 0.028 21.6vs. 17.3 0.222
Non-naive CD4" cells 19.0vs.41.0 0.02 21.4 vs. 16.7 0.021
CD4'PD-1" 41.0 vs. 18.0 0.014 20.5vs. 15.9 0.194
CD4'CTLA-4" (conv. T cells) 52.0 vs. 20.5 0.011 19.0 vs. 15.9 0.097
CD4'CD25"FoxP3" Tregs 20.0 vs. 36.0 0.087 20.9 vs. 19.0 0.230

n.r.= not reached
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T cell activation profile

Unsupervised cluster analysis:

CD4+CDTLA4+ as dominant predictor of survival on treatment

Min. Stat. cut-off Max.

Patient codes
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Non-naive CD4* T cell increase
CD4*CD25"tFoxP3* increase
Treg pre

Non-naive CD4* T cell pre
Non-naive CD8* T cell pre
CD4*CTLA-4* pre

CD4*PD-1* pre

1001 ——=group 3
-+=.group 2
Tg 751
2 " N=14; med.surv. 46.5 months
) [
2 50 H
S 1
o [}
) to
2 25+ I
N=9; med.surv. 21 months
o p=0.036
0 10 20 30 40 50 60 70

months

r7
VUmc //Cancer Center Amsterdam



Myeloid subsets: also targets for GVAX and ipilimumab?
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PBDC: subset activation
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PBDC: ¢cDC1 and ¢cDC3 activation

cDC1 activation cDC3 activation
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Percent survival

MDSC: monocytoid

Monocytic MDSC (Lin"CD14*HLA-DRY)
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Percent survival

MD

SC: granulocytic
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A predictive T cell and myeloid marker profile

Unsupervised cluster analysis:

High DC activation and Th CTLA4 and PD-1 expression and low
suppressive MDSC and Treg levels together predict survival on

GVAX+ipilimumab treatment

Percent survival
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Conclusions

—>Potential immune biomarkers for patient selection prior to treatment:

->mMDSC, Tregs, effector/memory and CD4+PD-1+/CD4+CTLA4+ T cell rates

Next: validation
» Treatment specific? (GVAX, ipilimumab monotherapies; other therapies?)
» Disease stage specific? (Early versus advanced prostate cancer?)

* Disease specific? (Melanoma vs prostate cancer)
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Anita Stam & Saskia Santegoets
Fighting the Blues...

...with wine... )

y / ...and awards
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