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Immunotherapy:
The third important wave in the history of oncology

1940s end of 1990s 2011—present

Chemotherapy Targeted Therapy Immunotherapy
alkylating agents, rituximab, trastuzumab, ipilimumab, nivolumab,
antimetabolites, CDDP, imatinib. .. pembrolizumab...
taxanes...

CDDRP, cisplatin



History of Intralesional Immunotherapy: “Coley’s

Toxins”

William Bradford Coley
® Late 19t Century, NY Surgeon

® Unresectable sarcomas regress after
superinfection with erysipelas

Injections of mixed toxins of erysipelas
and bacillus prodigiousus

® Doseto 102-103° fever

THE TREATMENT OF INOPERABLE SAR.
COMA WITH THE MIXED TOXINS OF
ERYSIPELAS AND BACILLUS

PRODIGIOSUS.
IMMEDIATE AND FINAL RESULTS IN ONE HUNDRED AND
FORTY CASES.

Presentidd to the Seetion on Surgery and Anatomy, at the Forty-ninth
Aonual Mecting of the American Medical Association, held
at Denver, Colo., Juone 5-10, 1998,

BY WILLIAM B. COLEY, M.D.
ATTENDIXNG SURGEON TO THE NEW YOHR CAMCER NHOSPITAL; ABBISTANT
BURGEDN To TIHE HOSPITAL FOR RUPTURED AND CRIFPFLED.
NEW TORK, M. Y.

Courtesy of Mike Faries



Coley’s Toxins: Example
Round cell sarcoma 1899

After 63 injections with Coley’s toxins After additional injections
Balkwill Nat Rev Cancer 2010.

Alive and well in 1910. Courtesy of Mike Faries



Regulating the T cell immune response?22

Activating Inhibitory
receptors receptors
4 CD28= gﬁngLA-4

Agonistic Antagonistic
antibodies (blocking)
antibodies

T cell stimulation

aThe image shows only a selection of the receptors/pathways involved
LAG-3 = lymphocyte-activation gene 3
1. Adapted from Mellman I, et al. Nature 2011:480;481-489; 2. Pardoll DM. Nat Rev Cancer 2012;12:252—-264

T cell responses are regulated
through a complex balance of
inhibitory (‘checkpoint’) and
activating signals

Tumours can dysregulate
checkpoint and activating
pathways, and consequently
the immune response

Targeting checkpoint and
activating pathways is an
evolving approach to cancer
therapy, designed to promote an
immune response



What we learned from Immuno-therapy in melanoma

Immune adaptability, and
memory offers the
potential for long-term
survival

Unigue MoAs offer the
opportunity for
combination

Targeting the immune
system not the tumour
offers the potential for Unique safety profiles
activity across multiple
tumour types

Dosage may makes a
difference

Efficacy as adjuvant

Efficacy in brain mtx




Cosa abbiamo imparato dall'immunoterapia negli
ultimi anni

Benficio a lungo termine
Possibilita di guarigione

Attiva in diversi tipi di
cancro

Efficace come adiuvante

Puo essere combinate
con altri tipi di terapia
(chemio, radio, target)

Profilo di safety unico

Dosaggio puo fare la
differenza

Efficace nelle metastasi

cerebrali




What we learned from Immuno-therapy in melanoma

Immune adaptability, and
memory offers the
potential for long-term
survival




Immune Checkpoint Inhibitors Provide Durable Long-term
Survival for Patients with Advanced Melanoma
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Targeting CTLA-4 and PD-1 pathways

Periphery Tumour microenvironment
I
Activation
(cytokines, lysis, proliferation,
migration i:o tumour)

Anti-PD-1

CTLA-4 pathway

PD-1 pathway

Wolchock J, et al. JCO 2013 Volume 31, Issue 15_suppl ; abstr 90127



Immune Checkpoint Inhibitors Provide Durable Long-term
Survival for Patients with Advanced Melanoma

100 W —- IPI (Pooled analysis)?!
]
% _: -®- NIVO Monotherapy (Phase 1 CA209-003)2
I
H == NIVO Monotherapy (Phase 3 Checkmate 066)3
.
80 ! '. \ PEMBRO Monotherapy (Phase 1 Keynote-001)*
;iR Naive Patients
.
~—~ - ___ PEMBRO Monotherapy (Phase 1 Keynote-001)*
§ 70 1 0 50% Pretreated and Naive Patients
< =)\ % 560% =278
— = PEMBRO Monotherapy (Phase 3 Keynote-006)’
© 7 =210
> 60 " N=314 58%
'S (0)
S "'; ! \‘\I_A’SA) ~45-50% Study mOS | 1-yrs | 2-yrs | 3-yrs | 5-yrs
(/3) 50 7 I---l- N “AQ% ipi/nivo (mos) | OS% | OS% [ OS% | OS%
|
= | e~ — e 40% CA209-003 203  65% 47% 41%  35%
g * | === -9 eor CA209-066 NR  70,7% 57,7% NA  NA
S ! N=152 135% ) B
O 30 ] I I -
I | 20% AEGE-DOL 244  66%° 50%  40%  NA
1 I : All Pts
20 7 ! l I
: I I N=1,861 Keynote-006 32,3 ~70% 55% 50%’ NA
1 | |
- ! 1 I |
10 -
! l | l SEYoEE-0 322  73% 61% 45% NA
! | I | Naive Pts
0 | ] ! 1
I I I I I [ I I I I 1 1. Schadendorf et al. J Clin Oncol 2015;33:1889-1894; 2. Current analysis;
0 1 2 3 4 5 6 7 8 9 10 2. Hodi FS. AACR 2016
3. Poster presentation by Dr. Victoria Atkinson at SMR 2015 International Congress.
4. Robert et al. Oral presentation ASCO 2016
Years 5. Daud et al. Oral presentation ASCO 2015
©PA ASCIertO 6. Larkin et al NEJM 2015
7. Robert et al. ASCO 2017



Cross Tumor CA209-003 phase | LTS data

Figure 1. OS estimates for patients with advanced MEL, RCC, or NSCLC

1.0

0.9- MEL | 203(125-379)
RCC 22.4 (12.5-48.6)
0.8 NSCLC 9.9 (7.8-12.4)
g 07-
g 0.6 3-year OS rate
© 0.5-
E 42.3% 5-year OS rate
n 0.4 - 34.2%
E S o - . B
g 0.3-
0.2+
-=- MEL
-&- RCC A
0.1 15.6%
-5- NSCLC —)
0.0 | T T T T T T |
0 12 24 36 48 60 72 84 96
Months
No. of patients at risk
MEL 107 65 49 42 34 30 14 4 0
RCC 34 24 16 13 12 9 7 2 0
NSCLC 129 49 27 20 17 16 3 1 0

Cl = confidence interval

Topalian et al; SITC 2017



What we learned from Immuno-therapy in melanoma

Efficacy in brain mtx




Patient Case

71 year old male with BRAF V600E-mutated MEL, ~7 brain mets, no steroids or SRT

Baseline

1 year

Tawbi et al ASCO 2017



Ipilimumab + nivolumab in Brain Metastases

Trial Design
Key eligibilities

™ Induction

+2 1 measurable,
unirradiated MBM
(0.5-3.0cm)

*Prior SRT in =3 MBM
+Previous treatment

with BRAFI/MEKI
permitted

/

Maintenance

Treat until
progressionor
unacceptable

toxicity
(maximum of
24 months)*

+ Exclusion criteria included neurological symploms, steroids > 10 days; WBRT, prior treatment with

checkpaintinhibitors; leptomeningeal disease
+ Original planned enrollment of 110 asymptomatic patients

Y = every 2 weeks. QIW = every 3 weeks

*Fatients with grade 3-4 adverse everts (AEs) during NVC+IF! induciion could resume NIV when ioeicity nessolvend. all patients who dscontinued proceeded bo follow-up

Swimmer Plot: Time to and Duration of Intracranial Response
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Tawbhi et al. ASCO 2017



What we learned from Immuno-therapy in melanoma

Efficacy as adjuvant




100

EOR

C 1807: Overall Survival

Ipilimumab Placebo
90 Deaths/patients 162 / 475 214/ 476
80 - Hazard ratio (95.1% CI)* 0.72 (0.58 - 0.88)
Log-rank P value* 0.001
= 70 - *Stratified by stage at randomization
< 60 -
s 30 1 54%
E w0 - -~
< 30 -
20 -
S-year
10 - difference
11%
0 [ [ [ [ [ [ |
0 1 2 3 4 5 6 7 8 Years
0O N Number of patients at risk :
162 475 431 369 325 290 199 62 4 — Ipilimumab
214 476 413 348 297 273 178 58 8 ~—  Placebo

Cl = confidence interval; NR = not reached.

Eggermont et al. NEJM 2016



Checkmate 238: Primary Endpoint: RFS

NIVO IPI
100 -3 Events/patients 154/453 206/453
Median (95% CI) NR NR (16.6, NR)
90 HR (97.56% CI) 0.65 (0.51, 0.83)
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Weber et al. NEJM 2017




What we learned from Immuno-therapy in melanoma

Targeting the immune
system not the tumour
offers the potential for
activity across multiple
tumour types




Pembrolizumab Demonstrates Broad Antitumor Activity
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1. Daud A et al. 2015 ASCO; 2. Garon EB et al. ESMO 2014; 3. Seiwert T et al. 2015 ASCO; 4. Plimack E et al. 2015 ASCO; 5. Bang YJ et al. 2015 ASCO; 6. Nanda R et al

al. 2015 AACR; 9. Varga A et al. 2015 ASCO; 10. Ott PA et al. 2015 ASCO; 11. Doi T et al. 2015 ASCO.
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What we learned from Immuno-therapy in melanoma

Unique safety profiles




Tissues of the body affected by
autoimmune attack

Multiple Sclerosis

Tt id "t Tri &
Hashimoto's | 1.Stress ; Gunltljam—Bane
Thyroiditis 2.Hormones :vn ':o:ne' i
Graves Disease 3. Metals sychologica
4. Food
Antigens \

5. Pesticides & ALY eas
Poisons ﬂ%\ \
)

Rheumatoid Arthritis

Blood

Leukemia Auto-lmmune Ankylosing Spondylitis
Lupus Disorders Affect Polymyalgia Rheumatica
Hemolytic Anemia

Dysglycemia Many Parts of

the Body

e

Fibromyalgia
Muscular Dystrophy

A

LA

Celiac

Chron's Disease TR
Ulceratic Colitis [ 15
Skin
Eczema
Peripheral Neuropathy Psoriasi
; Wegener's soriasis
Dlabetic Neyropathy Granulomatosis Scleroderma
Vitiligo

The clinical spectrum of IRAEs
(immune-related adverse events)

Skin:
Rush
Pruritis
Vitiligo

Lungs:

Pneumonitis

Asthma

Wegener’s Granulomatosis

Brain:

Hypophysitis

Multiple Scherois
Guillain-Barre Syndrome

Ocular

Thyroid:
Hashimoto’s Thyroiditis
Graves Disease

Gl Tract:
Ulcerative Colitis
Diarrhea

Chron’s Disease

Liver:
Autoimmune Hepatitis

Blood:

Bone Marrow Aplasia
Thrombocythemia
Hemolytic Anemia
Dysglycemia

Nerves:
Peripheral Neuropathy

Muscles:
Myositis

Bones:
Arthritis

Festino and Ascierto. Oncoimmunology Eds 2017



Most frequent IrAES

Grade 3-4 AEs

%
Ipilimumab 3 mg/kg? 27
Ipilimumab 10 mg/kg? 34
Nivolumab? 13
Pembrolizumab 2 mg/kg?3 13.5
Ipilimumab/Nivolumab* 56.5

% of Pts who
permantely

discontinued
for any grade

15.4
31

4.5
38.7

Endocrine:
~ hypopituitarism
hypothyroidism
hypoadrenalism

Pulmonary:
pneumonitis
(PD1 antibodies)

i;-/ Hepatic:
transaminitis
Gastrointestinal: hepatitis
diarrhoea,
bleeding, colitis,
perforation,

peritonitis, sepsis

Cutaneous:

dermatitis,

) rash,
pruritus,
vitiligo

1. Ascierto et al. ESMO 2016
2. Atkinson et al. SMR 2015
3. Hamid ESMO 2016

4. Wolchock et al ASCO 2016



Treatment algorithms/experience aid early diagnosis and
management of immune-mediated adverse reactions

Result from increased
or excessive immune
activity

Systemic high-dose
corticosteroids*
may be required for
severe events

Can be severe or
life-threatening; may
involve various organs

Immune-
mediated

adverse Early diagnosis
Unl_ess an alternate reactions and appropriate _
aetiology has been management essential
identified, consider all to minimise
signs and symptoms life-threatening
complications

Patient education for
early recognition

*With or without additional immunosuppressive therapy



What’s the next ......

NeoAdjuvant
Better combos with less side effects
The right duration of treatments

Combination or sequencing



Thank you!
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Via Mariano Semmola, 80131, Napoli, Italy
Tel. +39 081 5903 431; Fax +39 081 5903 841
Email: p.ascierto@istitutotumori.na.it



