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Target therapies: “easy peasy” novelties!

Immune-related Adverse Events: still a stumbling block!
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* IMMUNE-RELATED ADVERSE EVENTS (irAEs)
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A few exaples for target therapies



Breast: CDK 4/6 inhibitors

Trial [ClinicalTrials. Patient population Phase Enrollment Setting Treatment Results
gov identifier]
PALOMA-1/TRIO-18 Postmenopausal, 2 185 1st line Palbociclib® + 10.2 versus
(NCTOO?ZIAO?P HR+ /H ER2- ABC letrozole versus 20.2 months
letrozale alone PFS
PALOMA-2 Postmencpausal, 3 666 1st line Palbociclib® + 24 B versus
[NCTD1942135}¢ HR+/HER2- ABC |letrozole versus 14.5 months
letrozole alone PFS
PALOMA-3 Pre-, pen- and 3 521 2nd line or later Palbociclib® + 9.5 versus
[NCT01942135F postmenopausal, fulvestrant versus 4.6 months
HR+/HER2- ABC fulvestrant alone™ PFS
MONALEESA-2 Postmenopausal, 3 668 1st line Ribociclib (600 mg Not reached
[NCTO1958021)s HR+/HER2- ABC daily. 3/1 schedule]  versus 14.7
+ letrozole versus months
letrozale alone (hazard ratio
0.58)
MONALEESA-7 Pre- and 3 672 1st line Ribociclib + letrozole 23.8 versus
[NCTOZZ78120] perimenopausal + goserelin versus 13.0 months
letrozate + goserelin PFS
alone
MONARCH-1 HR+/HER2-ABC 2 132 3rd line or later Abemaciclib (200 & months
[NCTOZ21024%0) mg every 12 h, PFS, ORR
continuously| 19.7%
MONARCH-2 Pre-, peri- and 3 669 Progress during neoc-  Abemaciclib [150mg 16,4 versus
[NCTC2107703)° postmenopausal, adjuvant/ adjuvant twice dailyevery 12 9.3 months
HR+/HER2- ABC endocrine therapy h, continuously) + PFS |hazard
[ET), =12 menths from  fulvestrant versus ratio 0.55)
end of adjuvant ET, or  fulvestrant atone*
during 1st line ET for
mBC
MONARCH-3 Postmenopausal 3 493 1st line Abemaciclib [150 Not reached
[NCTOZZ48621] HR+/HER2- ABC mg twice daily, versus 14.7
continuously) months PFS
+ anastrozol or {hazard ratio
letrozole versus 0.54)

anastrozol or
letrozole zlone

Thill M. Ther Adv Med Oncol 2018



Breast: CDK 4/6 inhibitors
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50 * The most common side effect for
= palbociclib and ribociclib is neutropenia.
Y 40
§, - e Gastrointestinal toxicity is associated
- especially with abemaciclib.
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T * QTc prolongation and hepatobiliary
10
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Fig. 2 Common grade 3-4 adverse events reported in pivotal trials
of CDK4/6 inhibitors

Marra A, npj Breast Cancer 2019; Thill M. Ther Adv Med Oncol 2018



G3/G4 AEs profile of 1°/2° EGFR TKi

A Hepatotoxicity B Rash C Diarrhea D ILD

Gefitinib Erlotinib Afatinib
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* Pooled analysis from 2004 to 2014
* Gefinitib, Erlotinib, Afatinib
e 21 trials, including a total of 1468 patients

Takeda M, et al. Lung Cancer 2015



Osimertinib Efficacy... Waiting for OS!
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Probability of progression-free survival
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No. at risk
Osimertinib
SoC

Median PFS, months (95% Cl)
18.9 (15.2,21.4)
10.2(9.6, 11.1)

HR 0.46
(95% C10.37, 0.57)

p<0.0001

| | | | T | |
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ar ony 197 152 101 T8 3 10

Ramaligam SS, ESMO 2017



Osimertinib — safety profile
ALL CAUSALITY ADVERSE EVENTS* (213% OF PATIENTS)

Median duration of exposure: osimertinib: 16.2 months (range 0.1 to 27.4), SoC: 11.5 months (range 0 to 26.2)

AEs by preferred term, om‘m S i)

= oo e ST
Diarthoea f61(58) 120043 3(13) 6@ 0 15067 11642 BE) 6@ 0
Dry skin 88(32) 716(21) 11(4) 1(<1) 0 90(32) 70(2%)  17(6) 3(1) 0
Paronychia 81029 3¢y 4315 <) 0 8@y 407 RM) 2 0
Stomatitis 80(29) 65(23) 13(5) 1(<1) 1(<1) 56(20) 47(17) 8(3) 1(<1) 0
Dermaits acneiform N 6@ 08 0 0 13448 TIR8) S0(18 BE 0
Decreased appetite 5(20)  27(10)  22(8) 1(3) 0 o1(18)  24(9) 22 (8) 5(2) 0
Pruritis 48(17)  40(14) 7(3) 1(<1) 0 43(16)  30(11)  13(5) 0 0
Cough 46(16) 3412  12(4) 0 0 42(15)  25(9) 16(6) 1(<1) 0
Consfipaton M5 BE) 9B 0 0 B(3) B/ 1B 0 0
AST increased 26 (9) 18(6) 6(2) 2(1) 0 68(25)  38(14)  18(6) 12 (4) 0
ALTincreased 86 1@ 6Q 1K) 0 5D M@ 8O 1@ 40)

Ramaligam SS, ESMO 2017
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* IMMUNE-RELATED ADVERSE EVENTS (irAEs)



Immune-related Adverse Events (IrAEs)

NEUROLOGIC

Champiat S, et al. Ann Oncol 2016



IrAEs and peripheral T-cell tolerance

Dendritic Cell
(Antigen Presenting Cell)

B7-1/B7-2
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Abbas AK, Autoimmun Rev. 2004; Fife BT, Immunol Rev. 2008; Vogel I, Eur J Immunol 2015; Walker LSK Immunol Lett. 2017; Keir ME, Annu Rev Immunol. 2008



Immune-related Adverse Events (IrAEs)

CTLA4
antibody
4 potential mechanisms for irAEs in off-target organs. sa}éOdy
Tumour ;
. : : : : A bod
1. (CTLA-4 in particular) ICls might bind directly to W utoantibody
checkpoint proteins expressed on non-tumor cells, I cell @ Tumour antigen

which act as neoantigens, inciting complement <X © Tissue antigen

cascade activation and T cell infiltration. Q{o—%@—o

2. T-cell cross reactions (antigens expressed either by
tumor or non-tumor cells)

3. Increasing in cytokine production due to inhibition of
immune checkpoint molecules, which promotes
infiltration of inflammatory molecules into off-target
tissues.

4. Increasing in levels of autoantibodies against off-
target organs or promote the production of de novo
autoantibodies (such as in thyroid irAEs).

Sury K, et al. Nat Rev Nephrol. 2018



IrAEs: not all immune-checkpoint inhibitors are created equal

Reviewed 11328 patients
from 73 trials

irAE (any grade) CTLA-4 PD-1 PD-L1 PD-1 + CTLA- PD-L1 + CTLA-
4 4
4783 5176 790 462 117
Diarrhea 31.80% | | 10.50% 4.40%| 42.90% 29.90%
Colitis 7.70% 0.80% 1.10% 13.90% 12.10%
Pruritus 22.00% [11.10% 6.70%| 35.10% 20.50%
Rash 24.40% |12.80% 7.20%| 45.20% 14.50%
Vitiligo 0.60% 3.70% NR® 8.00% NR
Hypophysitis 5.40% 0.30% NR 8.00% NR
Hypothyroidism  2.90% 5.50% 4.30%| 13.90% 10.30%
Hyperthyroidism 0.40% 2.10% 2.30% 7.60% NR
Pneumonitis 0.30% 2.60% 2.30%| 7.10% 5.10%
Increased ALT 4.50% 2.20% 2.60%| 18.80% 10.10%
Increased AST 4.70% 2.10% 2.70%| 17.10% 7.70%
Increased lipase 0.30%  0.30% NR 4.80% 12.10%

El Osta B, et al. Crit Rev Oncol Hematol 2017



Toxicity grade

IrAEs: time to onset

Renal . 8.9 (0.7-20.7) .
4 — Rash, pruritis [WF’fuimonary“ | a 30.3 (1.6-108)
— Liver toxicity : 0.2 (0.1-200
— Diarrhoea, colitis Inf. reaction | | @ )
- Hypophysitis [Tiopatic] 8.7 (0.1-131) "
Endocrine || | it M3 —
4.9 (0.1-91
Gl | | H® ( ) i
6.1 (0.1-100)
' ' , — Skin | | —@ |
0 2 4 6 14 ; . e o 1 . i
Time (weeks) weeks ; ' : 1 ' ' :
0 10 20 30 100 110 120 130
Anti-CTLA-4 Anti-PD-1

Weber JS, et al. J Clin Oncol 2012; Barlesi F, et al. Ann Oncol 2016



IrAEs in NSCLC patients: CT-10 combinations

Keynote 189 (Pembro +/- Platino-PEM)

Immune-Mediated and
All-Cause Infusion Reactions®
Pembro/Pem/ Placebo/Pem/ Pembro/Pem/ Plarahn/Pam/
Plat Plat Plat Pembro + Chemo Placebo + Chemo
Event, n (%) n =405 n =202 n=405 N = 278 N = 280
ARy grade i s 200, (950) e All cause AEs 273 (98.2%) 274 (97.9%)
Grade 3-5 291 (71.9) 135 (66.8) 44 (10.9) Grade 3-5 194 (69.8%) 191 (68.2%)
Led to deathe 29 (7.2) 14 (6.9) 2(0.5) Led to death 23 (8.3%) 18 (6.4%)
Led to discontinuation of 136 (33.6) 33 (16.3) 34 (8.4) Trestment-refated 1043.8%) 0(2.1%)
any treatment component Led to discontinuation
All treatment? 37 (13.3%) 18 (6.4%)
Any treatment 65 (23.4%) 33 (11.8%)
Immune mediated AEs and infusion reactions 80 (28.8%) 24 (8.6%)
Grade 3-5 30 (10.8%) 9 (3.2%)
Led to death® 1(0.4%) 1(0.4%)

Keynote 407 (Pembro +/- Platino-(nab)paclitaxel)

Paz-Ares L, ASCO 2018; Gadgeel ASCO 2019



* Treatment-naive
clear-cell aRCC

* Measurable
disease

* KPS 270%

* Tumor tissue
available for
PD-L1 testing

IrAEs in mRCC: 10-10 combinations

Median OS, months (95% ClI)

NIVO+IPI NR (35.6-NE)
SUN 26.6 (22.1-33.4)
HR (95% CI), 0.66 (0.54-0.80)
P <0.0001
1>0—\%
0.9- '
3 o e
£ 05 Ny, S
F 0.7- "&‘\‘ \’ﬁb}&_‘ 66%
g. ) I Q"J\ﬂ . 60%
£ 08+ 72% ! Wty e NIVO+IPI
| b e H
3 04+ : | 147% y
T 03- | \ : SUN
g | : |
6 92 : | :
0.1 | | |
0'0- T T T ; T T T ; T ; T T T T 1
0 3 8 @ 12 15 18 21 24 27 30 3 38 30 42 45
. Months
No. at risk
NIVO+IP1 425 300 372 348 332 317 306 287 270 253 233 183 80 34 2 0
SUN 422 388 353 318 200 257 236 220 207 1684 179 144 75 20 3 0

Treatment until
progression or
unacceptable
toxicity

Patients could discontinue
after 2 years of study
treatment®

Escudier B ASCO GU 2019



IrAEs in mRCC: 10-10 combinations

NIVO + IPI
N = 547

Category, % Any grade

Rash 17 3
Diarrhea/colitis 10 5
Hepatitis 7 6
Nephritis and renal dysfunction 5 2
Pneumonitis 4 2
Hypersensitivity/infusion reaction 1 0
Hypothyroidism 19 <1
Hyperthyroidism 12 <1
Adrenal insufficiency 8 3
Hypophysitis 5 3
Thyroiditis 3 <1
Diabetes mellitus 3 1

* 60% of patients treated with NIVO + IPI required systemic corticosteroids for an adverse event
« Secondary immunosuppression with infliximab (3%) and mycophenolic acid (1%) was reported
» 35% of patients received high-dose glucocorticoids (240 mg of prednisone per day or equivalent)

Escudier B ASCO GU 2019



IrAEs in mRCC: 10-10 combinations

NIVO + IPI
N = 547
Event, %
Treatment-related adverse events in 225% of patients
Fatigue 37 z 49 9
Pruritus 28 <1 9 0
Diarrhea 27 4 52 5
Nausea 20 2 38 1
Hypothyroidism 16 <1 25 <1
Decreased appetite 14 1 25 1
Dysgeusia 6 0 33 <1
Stomatitis 4 0 28 3
Hypertension 2 <1 40 16
Mucosal inflammation 2 0 28 3
Palmar-plantar enthrodysesthesia syndrome 1 0 43 9
Treatment-related AEs leading to discontinuation, % 22 15 12 7
Treatment-related deaths n=7b n = 4¢

Escudier B ASCO GU 2019



Patients With Grade 3-4
Treatment-Related AEs (%)

Patients With Grade 3—4
Treatment-Related AEs (%)

IrAEs in mRCC: 10-10 combinations

NIVO+IPI _ ,
5 —— Endocrine — Renal and urinary
Gastrointestinal — Respiratory, thoracic, and mediastinal
4 Hepatobiliary Skin and subcutaneous tissue
3 —
2 —
1 —
A I 1
0 _ 'I'I I I 'l\ 1 11 JJ'I
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Months
SUN

517 =" Blood and lymphatic system =" Respiratory, thoracic, and mediastinal

= Gastrointestinal Skin and subcutaneous tissue
e Renal and urinary Vascular

34 36 38 40

Escudier B ASCO GU 2019



IrAES: management

irAEs grading

Intervention

G1 Asymptomatic/few manifestation

Continue ICI (with the exception of Lung and Renal irAEs)
Close monitoring and supportive interventions

Should hold ICI temporarily (until patients symptoms recover to G1)

G2 May add prednisone £ 10 mg daily
Hold ICI temporarily

3 Permanent discontinuation for Lung, Renal, Neurologic and Cardio-
vascular (also when G2)
High dose corticosteroids 1-2 mg/Kg Prednisone (or equivalent)

G4 Permanent Discontinuation

ASCO Guidelines, J Clin Oncol

. 2018



IrAEs: the virtuous circle

Identify dysimmunity risk factors
Inform patients and their healthcare providers

Resolution kinetic
Relapse, recurrence
Immunosuppression

complications

Baseline check-up
On-treatment follow-up
Off-treatment follow-up

\

2

Symptomatic treatment

‘ Detect
Baseline values = reference values
Eliminate progression
Always consider dysimmune toxicities

Patient information

Discuss:
< Immunotherapy suppression?

% Refer to organ specialist?

Champiat S, et al. Ann Oncol 2016



Re-administration after irAES

JAMA Oncology | Original Investigation

in Patients With Cancer

Christophe Massard, MD, PhD; Olivier Lambotte, MD, PhD

Evaluation of Readministration of Immune Checkpoint
Inhibitors After Immune-Related Adverse Events

Audrey Simonaggio, MD; Jean Marie Michot, MD; Anne Laure Voisin, MD; Jérome Le Pavec, MD, PhD;
Michael Collins, MD; Audrey Lallart, MD; Geoffray Cengizalp, MD; Aurore Vozy, MD; Ariane Laparra, MD;
Andreéa Varga, MD; Antoine Hollebecque, MD; Stéphane Champiat, MD, PhD; Aurélien Marabelle, MD, PhD;

40 patients in the rechallenged group:
18 (45%) did not experience further irAEs.
17 patients (42.5%) experienced a recurrence of the same type of irAE
5 patients (12.5%) experienced a different type of irAE

No./No. (%)*

Same irAE After

New irAE After

Toxic Effect Rechallenge (n = 17) Rechallenge (n = 5)
Pneumonitis 1/5(20) 1/5(20)

Hepatitis 3/5(60) 0/5(0)

Colitis 3/5(60)" 0/5(0)

Arthralgia 5/6(83)° 1/6(15)

Lipase elevation 0/3(0) 2/3(67)

Grade 4 neutropenia 2/3 (67) 0/3 (0)

Skin 3/7 (43)° 1/7(14)

Simonaggio A, et al. JAMA Oncol. 2019



IrAEs-oriented Treatments

Infliximab
Adalilumab
Etanercept
Golimumab

Canakinumab | L1

Tocilzumab

Non-selective immunosuppression:

Azathioprine

Mycophenolate mofetil
Intravenous immunoglobulins

Methotrexate
Cyclophosphamide
Thalidomide
Plasmapheresis

TNFa

\ a4 integrin

;

Natalizumab
Vedolizumab

IL-23
IL-12

Ustekinumab

IL-17 I—— xekizumab

B cells

Brodalumab

Secukinumab

Rituximab
Obinutuzumab
Ofatumumab
Belimumab

Martins F, et al. Lancet Oncol 2019
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Martins F, et al. Lancet Oncol 2019



IrAEs in NSCLC patients: real-life

559
AGE, (years)
Median 69
Elderly (> 70) 259 (46.3)
SEX
Male 379 (67.8)
ECOG PS irAEs of any grade G3/G4 irAEs
>2 74 (13.3) Patients 231 50
Histology Endocrine 78 (33.8) 4 (8)
Squamous 235 (42.1) Gastrointestinal 51 (22.1) 15 (30)
No. of metastatic sites SKin 59 (24.2) 7 (19)
>2 - 317 (56.8) Pneumological 23(9.9) 12 (24)
Type of anti-PD-1 Haepatic 10 (4.3) 6 (12)
Pembrolizumab 123 (22) :
Nivolumab 436 (78) Others L4699 6 (12)
Line of Immunotherapy
First 116 (20.8)
irAEs 231 (41.3)
Single Site 191 (82.6)
Multiple Site 40 (17.4)
PD-L1 expression (TPS)
Not-available 354 (63.3)
Negative 45 (8.1)
1-49% 60 (10.7)
>50% 100 (17.9) Cortellini A, et al. Clin Lung Cancer 2019




IrAEs in NSCLC patients: real-life

irAEs of any grade - UNIVARIATE ANALYSIS

Variable (comparator) Events Ratio Incidence (95% CI) p - value
Overall 231/559 41.3 (36.1 — 47.0) -
Sex
Female 90/180 50 (40.2 - 61.4) 0.0041
Male 141/379 37.2(31.3-43.8)
Age
Elderly 94/259 36.3 (29.3 - 44.4) 0.0249
Non-elderly 137/300 45.7 (38.3 —53.9)
ECOG-PS
0-1 231/485 43.9 (38.2 - 50.2) 0.0014
>2 18/74 24.3 (14.4 - 38.4)
Treatment line
First 42/116 36.2 (26.1 — 48.9) 0.2001
Further lines 189/443 42.7 (36.8 —49.2)
Burden of disease
<2 site 110/240 45.8 (37.6 —55.2) 0.0693
> 2 site 121/317 38.2 (31.6 — 45.6)

irAEs of any grade — MULTIVARIATE ANALYSIS
Variable (comparator) Coefficient Std. Error p —value

Cortellini A, et al. Clin Lung Cancer 2019



Progression Free Survival

IrAEs: correlation with clinical outcomes

Overall Survival

100 — 100 —
. irAEs of any grade irAEs of any grade
90 — — No — No
30 | — Yes 80 — — Yes
70 = HR 0.53 (0.41-0.69) p<0.0001
o] HR 0.57 (0.45-0.72) p<0.0001 60 —
50 _ -
) 40 L
40 —
1 =m
30 — 20 =— 2 S 2 1 o e T
20_ LI LI |
10 — 0 -
1 1 1 ' 1 ' 1 ' 1 ' 1 1 1 1 ' 1 ' 1 ' 1 ' 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Number at risk Months Number at risk Months
Group: No Group: No
328 40 3 0 0 0 0 328 74 14 4 0 0 0
Group: Yes Group: Yes
231 67 31 10 1 1 0 231 97 50 18 4 3 0
Variable (comparator) Response/ Ratio ORR (95% CI) p - value
Overall 175/507 34.5 (29.5-40.0) -
irAEs of any grade
Yes 100/215 46.5 (37.8-56.6
( ) < 0.0001
No 75/292 25.7 (20.2-32.2)

Cortellini A, et al. Clin Lung Cancer 2019



Discontinuation due to irAEs: efficacy (Checkmate 21

A. All patients who discontinued due to treatment-related AEs B. ITT patients
1.0 - 1.0
12-month OS probability (95% Cl), %
NIVO+IPI 87 (80-91) 12-month OS probability (95% CI), %
0.9 - SUN 79 (67-87) 0.9 1 NIVO+IPI 83 (80-86)
78 (74-81)
24-month OS probability (95% CI), %
0.8 4 NIVO+IPI 74 (66-81) 0.8 4 24-month OS probability (95% Cl), %
SUN 61 (47-72) NIVO+IPI 71 (67-74)
M SUN 61 (56-65)
0.7 4 0.7 -
0.6 - > 0.6 -
>
- 30-month OS probability (95% ClI), % -
% 0.5 4 NIVO+IPI 69 (60-76) "_? 0.5
2 _ 8
° SUN 59 (46-70) B8 30-month OS probability (95% Cl), %
a o
e 0.4 - 5 0.4 NIVO+IPI 64 (60-68)
Jd = SUN 56 (52-60)
> [
- >
a T
2 0.3 ~ 5 0.3 4
© 7]
g 3
&
0.2 4 6 0.2 1
Median 0S (95% CI), months Median 0S (95% CI), months
NIVO+IPI  NR (NE) NIVO+IPI NR (NE)
01 - SUN NR (18.2-NE) 01 - SUN 37.9 (32.2-NE)
HR (95% Cl), 0.70 (0.42-1.15) HR (95% ClI), 0.71 (0.59-0.86)
0 T T T T T T T T T I I 1 0 T T T I I I I | | I | 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 0O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months Months
No. at risk No. at risk
NIVO+IPI 135 129 121 119 115 114 109 101 98 91 85 76 50 14 2 0 NIVO+IPI 550 523 492 464 443 425 410 389 371 351 327 271 161 58 4 0
SUN 64 58 55 50 48 43 37 35 35 35 32 25 18 10 1 0 SUN 546 507 472 435 404 367 345 325 310 295 275 232 145 55 5 0

Tannir NM, ASCO GU 2019



IrAEs and clinical outcomes

Smdy type Primary fumor T reatmen t N° of patents
Attia P oot al OO 20035 Analyziz from prospactive cohorts hlslanoma Anti-CTLA-4 + peptids vacdnation 56
Eack = al JUO 2006 Reatrospactive study Melmoma md RCC Anti-CILAS "’fd Anti-CTLA + peptide 108
Donney 5C at 3 CCR 2007 Amnzlyaiz from prospective coborts hlalanoma Anti-CTLA-4 +/- peptids vaccination 132
Yang JC et al Jemeun 2007 Analyziz fiom a phass O study population BCC Anti-CTLA-4 &1
“Voskens PJ ot al PLoS-One 2014 Fetrozpective study Melanoma Anti-CTLA-4 751
Eigemtlar TE et 2l J buwun 2014 Analysis fom an expanded access program Melmoma Anti-CTLA4 198
- Rapulzion
Grimaldi AM =t al JITC 2015 Andlysis fom m expandad sccess progiam Melmoma Anti-PD-1 47

&3

28 studisz with antibodiss with

Teuling: HE of al JOO 2013 Meta-analyziz of mixed studies halanoma Any immunotherapeutics 45 patientz each {medizn
111|mw"|
I Horvat TZ et &l JOO 2015 Fetrozpactive study Ilalanoma Anti-CTLA4 198
SR P TR0 ADAYI1: HONL PIOSpactive cowarts P lelamoma N M ) Y phae NI mae
Freeman-Feller M ot &l OCR 2018 Fostrospactive study hlslanoma Anti-PD-1 +/- peptide vaccination 148
Hua C ot 3l 4 Depnearal 2018 Prospactive obsanyations] study hlalanoma Anti-PT-1 &7
Hazan Ali O et 2 Oncodspeunal 2018 Foatrpspactive study NECLC Anti-PT-1 40
Ozorio JC ot al Awmw el 2017 Prozpactive study WECLC Anti-PD-1 il
Wakamura Y ot al J Dersearel 2017 Fostrospactive study Nlslanoma Anti-PD-1 35
Teraoka & ot al JTO 2017 Frozpactive cobort study WECLC Anti-PD-1 43

Shoushtari AN et 2l J4MA Oncol 2017 T T i e Melmoma Anti-PD-1 + Anti-CTLAS 54
5 chadendorf D ot al JOO 2017 ]:-.Ieta—ana-lvsj_«. of randomized studiss Wslamoma Anti-PD-1 + .Eﬁ-CTL_-L—“L -'I-'.'.‘;Q-
Judd J 2t 21 Tre Cwcal 2017 Foatrpepactive study Mon-melanoma Anti-PT-1 160
Eim HI et 2l Owcomwewnel 2017 Fetrospactive study HECLC Anti-PD-1 58
Haratani K at al J4d ol 2018 Fetrospactive study HECLL Anti-PD-1 134
Fujii T at al Sneesr New Dreues 2018 Fostrospactive study Advanced cancer Any immunotherapsutics 127 recaiving ICT
Toi Y et al Oncoelogiss 2018 Fetrozpactive study HECLE Anti-PT-1 0
Grangaon W et &l Clie Lung Ca 2018 Fatroepactive study WECLC Anti-PD-1 or Anti-PD-L1 270
Min Les CE et gl JAM dcad Dersearel 2018 Foatrpepactive caze-control study Advanced cancer Anti-PD-1 or Anti-PD-L1 20 caze: and 94 controls
Nhtchell EL ot al EAC 2018 Fostrospactive study Advanced cancer Anti-PD-1 38
hlartini DT at 3l Ca fmeuno] Res 2018 Fatroepactive study ECC Anti-PD-1 or Ant-PD-L1 13
Sato K ot al Lung Ca 2018 Prozpactive ohesrvationsl cohort study HECLE Anti-PT-1 38
Shafgat H et al. Sexein Oncol 2018 Foatrpepactiva study Advanced cancar Anti-PD-1 or Ant-PT-L1 157
Ficciuti B et &l J Ca Rer Clie Oncol 2018 Fetrospactive study HECLC Anti-PD-1 183
Indini & et 2 J Ca Res Clie Oncol 2018 Fetrospactive study hlslanoma Anti-PD-1 173
Foozado J et al £ 2018 Fostrospactive study Advanced cancer Anti-PD-1 1045
Mobashi T ot al Ol Nud Jed 2019 Fetrozpactive study Welamema lymphoma and BEC Anti-PD-L1 or Anti-PD-1 or Anti-CTLA 40
Cortsllini A at 3l Ciin Lune Ca 2018 Fatroepactive study WECLC Anti-PT-1 559
“Varzomi E at al J frenun Ca 2010 4nalysis fom m Me‘l]. oo program RCC AntiDD-1 308
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Patients with Autoimmune Diseases

Table 2. List of pre-existing autoimmune disease and
immunosuppressant treatments
AlDs and treatments n cifications
Pre-existing AlDs 85
Thyroid disorders 51(60)  10GBD, 51
hypothymoidism after
AIT
Dermatologic 14 (16.4) 11 PSO, 2 vitiligo, 1
lichen planus
Rheumatologic 10 (11.8) 2 PMR, 2SLE, 4 AR,
The ; Immuno-Oncology 1 vasculitis
Oncologlgt“ Gastrointestinal/hepatic 4 (4.7) 3 CD, 1 PSC
: Neurologic 1(12) 1 Al optic neuritis
Clinical Outcomes of Patients with Advanced Cancer and Nephrologic 1(12) 1 membranous
glomerulonephritis
Pre-Existing Autoimmune Diseases Treated with Anti-Programmed Multiple site 4(47) 1GBSandPsSO,1
MG and AIT, 1 PSO
Death-1 Immunotherapy: A Real-World Transverse Study and AIT, 1
scleroderma and AIT
Clinically active AlDs 15
Dermatologic 6 (40) 6 PSO
Rheumatologic 6 (40) 4 RA, 2 PMR
Gastrointestinal 2(13.3) 2¢CD
Multiple site 1(6.6) 1 scleroderma and
AIT
Treatment of AlDs
Corticosteroids 11(73.3) 4PS0,1
scleroderma and AIT,
3 RA, 2 PMR, 1CD
Other 3 (20) 1RA 2 PSO
immunaosuppressants
Combinations 1(66) 1CD
Abbreviations: AlIDs, autoimmune diseases; AlT, avtoimmune thy-
roigitis; CD, Crohn's disease; GBD, Graves-Basedow disease; GBS,
Guillain-Barre syndrome; MG, myasthenia gravis; PMR, polymyalgia
rheumatica; PSC, primary sclerosing cholangitis; PSO, psoriasis; RA
rheumatoid arthritis; SLE, systemic lupus enthematosus.

Cortellini A, et al. Oncologist 2019



Patients with Autoimmune Diseases

A irAEs of any grade
Variable (€2) Adjusted OR a5%
Inactive AIDs (ne vs. yes) = 2.5 1543
Active ALDs (no vs. yes) S S SN S 4.2 1,3-138
Primary tumor {NSCLC vs. melanoma) . 13 0.9-2.4
irAEs of any grade—univariate analysis Primary tumor (NSCLC vs. kidney) —e— 15 09-19
Variable (comparator) Events ratio Incidence (95% Cl) pValiE o e —. s R
Overall 322/751 429 (38.3-47.8) R S LI == e
Pre-existing AlDs ettt T
0.1 1 10 1%
Yes 56/85 65.9 (49.7-85.5) <0001 Adjusted OR (95% C1)
No 266/666 39.9 (35.2-45.0) B G3/G4 irAEs
R Varlable {¢2) Adjusted OR 95% Ci
Inactive AID (No AIDs) 45/10 64.3 (46.8-86.0) .0001
Active AID (No AIDs) 11/15 73.3 (44.9-92.2)° 0402 | Mot torinewved . * e
Active AlDs [no vs. yes) e 17 0.4-79
Primary tumor {NSCLC vs. melanoma) AI_I__ Fla. res ! 16 0.8-3.1
Primary tumar {NSCLC vs. Kdney) _— 0.7 03-18
Treatment line (nonfirst vs. first) Fpr it o7 0.4-1.3

Adjusted OR {95% CI)

Figure 2. Multivariate analyses. (A): Immune-related adverse events of any grade: forest-plot graph with adjusted odds ratios. (B):
Grade 3/4 immune-related adverse events: forest-plot graph with adjusted odds ratios.

Abbreviations: AlDs, autoimmune diseases; Cl, confidence interval; ECOG-PS, Eastern Cooperative Oncology Group Performance
Status; NSCLC, non-small cell lung cancer; OR, odds ratio.

Cortellini A, et al. Oncologist 2019




Overall Survival

Overweight/Obese patients: another at-risk population?

Univariate Analysis

Multivariate Analysis

VARIABLE (Comparator

BMI
>25vs< 25

0.33 (0.28-0.41); p<0.0001

HR (95% Cl);

0.49 (0.38-0.64); p<0.0001

Weight*

0.97 (0.96-0.97); p<0.0001

0.99 (0.99-1.01); p=0.1884

irAEs of any grade
Yes vs No

0.45 (0.37-0.54); p<0.0001

0.82 (0.65-1.04); p=0.1085

Primary Tumour (NSCLC)
Melanoma
Kidney
Others

0.49 (0.38-0.64); p<0.0001
0.56 (0.42-0.74); p=0.0001
1.11 (0.62-1.96); p=0.7337

0.67 (0.51-0.87); p=0.0036
0.61 (0.45-0.80); p=0.0005
0.71 (0.40-1.28); p=0.2632

Sex
Male vs Female

1.50 (1.23-1.83); p<0.0001

1.33 (1.09-1.63); p=0.0044

100 —
Soglia
1 — <25
80 — — >/=25
60 —
40 = T T
20 —
1 T TETT
0 -
| | | | | | ! |
0 10 20 30 40 50 60
Number at risk Months
Group: <25
491 129 17 6 1 0 0
Group: >/=25
484 301 137 52 10 3 0

Age
Elderly vs Non-elderly

1.11 (0.93-1.32); p=0.2401

Treatment line
Non-first vs First

1.58 (1.26-1.97); p=0.0001

1.42 (1.15-1.77); p=0.0012

N° of metastatic sites
>2vs<?2

1.52 (1.29-1.78); p<0.0001

1.41 (1.17-1.69); p=0.0002

ECOG PS
>2 vs 0-1

2.07 (1.87-2.29); p<0.0001

2.59 (2.09-3.21); p<0.0001

Cortellini A, et al. Journal for Immunotherapy of Cancer 2019




Overweight/Obese patients: another at-risk population?

. 2 f ) 2 f ) 2 f
irAEs of any grade xeTor G3/G4 irAEs xeTor LTD irAEs xeTor
trend trend trend
BMI (kg/m?) 7~ S— No e @ G No e @ e No
Underweight (< 18.5) 6 (13.6) 38 (86.4) 1(2.3) 43 (97.7) 0 44 (100)
Normal weight (18.5-25) || 64 (13.3)|| 416 (86.7) 16 (3.3) || 464 (96.7) 12 (2.5) || 468 (97.5)
. P <0.0001 P <0.0001 P <0.0001
Overweight (25 -30) 256 (61.5) 160 (38.5) 12 (2.9) 404 (97.1) 13 (3.1) 403 (96.9)
Obese (= 30) 93 (71.5) 37 (28.5) 38 (29.2) 92 (70.8) 24 (18.5) 106 (81.5)

1070 patients; LDT: leading to discontinuation

Cortellini A, et al. Submitted 2019



Immune-related Fatigue?

Systematic review and meta-analysis of 125 trials:

e 12277 patients (66%) out of 18610 experienced at least 1 irAE of any grade
e 2627 patients (14%) out of 18715 experienced at least 1 G3 (or higher) irAE

Any grade irAEs:

* Fatigue (18.26%)

e Pruritus (10.61%)

e Diarrhea (9.47%)

* Hypothyroidism (6.07%)
* Hyperthyroidism (2.82%)

Grade 3 (or higher) irAEs:

* Fatigue (0.89%)

* Anemia (0.78%)

* Aspartate aminotransferase increase (0.75%)

Wang Y, et al. JAMA Oncol 2019



Progression Free Survival

Immune-related Fatigue?

HR = 2.25 (95%Cl: 1.63 — 3.1)
p < 0.0001

100 —
i Early IR-fatigue
90 — No
] — Yes
80 —
70 =
60 —
50 —
40 —
30 -
20 =
10 -
I ' I ' I T T T T T T T
0 10 20 30 40 50 60
Number at risk Months
No
310 169 91 31 9 5 0
Yes
76 22 7 1 1 0 0
Overall Survival
100 —
1 Early IR-fatigue
90 — — No
A — Yes
80 —
70 —
60 —
50 —
40 -
30 —
20 —
I ' I T T T T T T T T T
0 10 20 30 40 50 60
Number at risk Months
No
310 208 117 50 18 8 0
Yes
76 40 13 5 2 0 0

HR = 2.63 (95%Cl: 1.83 — 3.77)
p < 0.0001

517 evaluated patients

After the 12-weeks landmark selection, 386
(74.7%) patients were eligible for the clinical
outcomes analysis

Among patients who experienced early ir-fatigue
21 (27.6%) had an ECOG-PS > 2, while 27 (8.7%)
among patients who did not (p < 0.0001).

Cortellini A, et al. Submitted 2019



Conclusions

Target therapies side effects: Dose-dependent/Interruption

Supportive intervention (Almost the same that we were
used with chemo, but not G-CSF!)

Easy Re-introduction

Immune-related Adverse Events:  Fatalistic (?)
Curative Intervention (irAEs —oriented agents?)
Dose IN-dependent (PD-1/PD-L1)
Difficult Re-introduction/Biomarkers of efficacy?
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