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Timeline | The history of chemotherapy
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The rationale for combination: tumor
heterogeneity

Cancer stem cells Non-cancer stem cells

Koren and Bentjres-Ali, Mol Cell 2015



How to desigh combinations?

“Two is meglio che one” “Perfect match”

More or less random More or less rational



BRAF+MEK inhibition: a very rational
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The mother of all immuno combinations:
CTLA4+PD1
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The mother of all immuno combinations:

CTLA4+PD1

+— Mivolumab plus | pilimurnab e Mivolurnab #— Ipilimumab
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More efficacy,

Frequency of G3-4 events

more toxicity
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The evolving landscape of "Next Generation"
Immune Modulators

Mazzarella et al Eur J Canc 2019



PATIENTS

The evolving landscape of "Next Generation
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General principle of immuno-oncology
combinations: turn cold into hot
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Chemo

Other combinations
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Other combinations
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Other combinations
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Other combinations
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Other combinations
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A WORD OF CAUTION
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Combination Cancer Therapy Can Confer Benefit via
Patient-to-Patient Variability without Drug Additivity

or Synergy
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Combination anti—-CTLA-4 plus anti-PD-1 checkpoint
blockade utilizes cellular mechanisms partially

distinct from monotherapies
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Targeting therapy improves efficacy

Benefit for patients
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N. Trials

Increasing use of biomarkers in
Immuno-oncology trials
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Immunotherapy biomarkers. Mutational load

_ . In colorectal with Pembrolizumab
In NSCLC with Pembrolizumab MSI-Hi vs MSI-Lo
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Immunotherapy biomarkers. Host immune status

Neutrophil-to-Lymphocyte ratio
In Melanoma treated w Ipilimumab
(Ferrucci BJC 2015)

MDSC in Melanoma treated w Ipilimumab
(Kitano Canc Imm Res 2014)
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Immunotherapy biomarkers. Immune cell infiltration
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Intra-tumor
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Immune cell infiltration and clonality

D8 Pl PD-L1 CD#

-
Intra-tumor = 2 - : g
: P = S & - g : T cell cIonallt.y
3 izl ek P Phsmme Reies Frugngien  mstws Frogmmoorey Correlates with response
- - = : :
Invasive margin o — ‘
N S S
b < .
.. 2
$ s 5
; ::':- ‘_S_-‘ —
d —
:ﬁ i an p— -
: S « 5
: . =

Pembrolizumab in melanoma, Tumeh Nature 2014



Immunotherapy biomarkers. Checkpoint expression
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Immunotherapy biomarkers. HLA loss

HLA
e Low HLA expression in
b’ 61% i
HLA | 7“5 6 pancreatic tumors
expression 4 _
o £ Correlates with
W e low CD8 infiltrate
CD8
expression

Ryschich Clin Can Res 2005



Immunotherapy biomarkers. HLA mutations

— 70
i B Non-HLA mutations . .
1 o == HLA mutations Spectrum of mutations is
8 different than non-HLA muts

Total no. mutations per class/
no. silent mutations

Del.; (Ins.

5 & KR < Frameshift In frame
\&\\‘? S @ 3
Fold change of medans
HLA mutant vs. wild type
P < 0.05 —  —

Breast
Lung adenocarcinoma
Kidney papillary

Bladder
e HLA-mutated tumors are
End ial H H
o associated with NK
Head and neck . . .
Colorectal B transcriptional signature
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The cancer immunogram: nice but still far from
real-life application

Tumor foreignness
Mutational load
Tumor sensitivity
to immune effectors
MHC expression, General immune status
IFN-ysensitivity

Lymphocyte count

Absence of inhibitory

tumor metabolism Imrpune_
LDH, glucose utilization cell infiltration
Intratumoral T cells

Blank et al Science 2016

Absence of soluble inhibitors Absence of checkpoints
IL-6, CRP PD-L1



HOW TO INCORPORATE ALL THIS INFO
IN DRUG DEV?



Master protocols and adaptive designs to accelerate

development

I-SPY 2 Adaptive Trial Design

I-SPY 2 Adaptive Process

Accrual Rate
Permitting, Add

Experimental Arms

Graduation or
Futility Met?

Stop Accrual
in that Arm

Paclitaxel”
e ,,,,,,,,,,,, Begin Trial with Equal
Randomization Probabilities
Paclitaxel” +
Investigational Agent A s Calculate Success Prob
VL L L L dd L d ' ' ' ' for Each Signature
u
& — Paclitaxel” + Continue
0 Investigational Agent B R Trial
| frd-eeee X
D § Attt G k Revise Randomization
0 =T — Investigational Agent FG Probabilities within
T p{] flu IIIIIIIVIDI E Each Disease Subtype
i o =
Z] |y Paclitaxel” + R
i F - Investigational Agent D
MRI IIIIIII/IIII )
: Biopsy
: Blood Draw Paclitaxel” +
! MUGA/ECHO Investigational Agent E T
I e
: issue
Consent #1 Consent #2 —
Treatment Consent f t
S MRI MRI
lopsy Blood Draw Blood Draw
Blood Draw

* HERZ2 positive participants will also receive Trastuzumab. An investigational agentmay be used instead of Trastuzumab



Immuno combo trials are increasingly conducted
with multiple drugs

Total number of drugs per trial

NNNNNNN

Mazzarella et al under review 2019



Take home messages

* Combo design should be based on specific rationale, but this is not always
possible

* Ways to accelerate:

Enhance translational and preclinical research to identify putative biomarkers
Incorporate biomarkers early in development, possibly phase 1
Use adaptive designs to accelerate early development

Use master protocols with fixed backbone if multiple combos are
hypothesized

Carefully look at toxicity



Intro 1

Diarrhea and Colitis: the US NIH NCI Perspective

¢ Increase of <4 stools per day
over baseline

® 4-6 stools over baseline
¢ Limits instrumental ADL

® >6 stools over baseline
¢ Hospitalization indicated
o Limits self care ADL

e Life- threatening
e Urgent interventions

CECR

(clinical or
instrumental

e Abdominal pain, )

mucus, blood in the
stool

™

e Severe abdominal
pain; peritoneal signs )

N

e Life- threatening
e Urgent interventions J




Intro 2

The current management of IMDC

Grade Continue I Op}g‘:?:;e\é\gt;“p Wl Bland diet+ electrolyte repletion; PRN
1 ICI | diarrhea | loperamide*
. *if non infectious
Withhol Work-up for I -
Grade tICIO d infectious | Oral steroids 0,5-1 mg/ kg
2 diarrhea
i Oral Budesonide 9mg is an option

Work-up for .
infectious I Steroids 1 -2 mg/ kg
diarrhea .
Permanent | |
) ) Rule out '
discontinua CLOSTRIDIUM IV fluid resuscitation
- tion | DIFFICILE

|
Check intestinal || Anti-TNFa (>5d wt steroids);
| perforation J Vedolizumab

REDUCTIO AD UNUM DOES NOT APPLY Som A, World J Clin Cases. 2019




Results: who has an increased risk?

Covariate Odds Ratio 95% Cl P
Patients with IMDC
(RESHIST) Initial ICI type
* | Anti-CTLA-4 Reference
A
S e | Anti—PD-1/L1 45 1.59 to 7.69 .002

Grade of initial diarrhea*™
PD-1/L1 1 Reference
(n=24)  (n=64) (n=71)
2 1.19 0.37 t0 3.80 775
- rec':f:iice 34 2.19 0.66 to 7.29 .202
Required immunosuppressive 3.22 1.08 to 9.62 .019
heT: (e (267 therapy initially
29%) 27%) 37%) e e e e e e mm e mm e mm mm e e mm e Em o e
I Duration of initial IMDC symptoms 1.01 1.00 to 1.03 031

Abu-Sbeih H et al, J Clin Oncol 2019



Thank you

Luca.mazzarella@ieo.it



