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ANTI CTLA4 - IPILIMUMAB

Overall incidence of all grade irAEs up to 72%,
high-grade irAEs was 24%

The risk of developing irAEs was dosage-dependent
(for high-grade RR 3,10 p=0,0008 with IPI 10 mg/kg vs 3 mg/kg)

The immune activation can result in a pattern of tissue-
specific inflammation that can target any tissue

Skin and gastrointestinal tract are mostly affected (44%
and 35% respectively)

Most frequent high-grade irAEs: Gl events (11%)

Phase 3 MDX010-20 (pretreated)

Phase 3 CA184-024 {untreated)

Phase 3 CA184-029 {adjuvant)

Phase 3 ECOG-E1609 (adjuvant) >

CA184-169 Phase 3 3 vs 10 >

Hodi FS, Improved survival with ipilimumab in patients with metastatic melanoma. N Engl J Med 363:711-723, 2010
Robert C, Ipilimumab plus dacarbazine for previously untreated metastatic melanoma. N Engl J Med 364: 2517-2526, 2011
Bertrand et al, Immune related adverse events associated with anti-CTLA4 antibodies: sy stematic review and meta-analysis, BMC medicine (2015) 13:211



ANTI CTLA4 - IPILIMUMAB

ITALIAN EAP

Ascierto P, Sileni VC, Queirolo P, et al. Journal of Translational Medicine 2014, 12:116
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Among all 833 treated patients, 399 (47%) reported an AE (any grade), with
grade 3/4 AEs in 100 patients (12%). AEs were considered to be immune-
related in 286 patients (33%).

Most irAEs were low grade, with grade 3/4 irAEs in 55 patients (6%; most
commonly diarrhea, liver toxicity and fatigue/asthenia).

Baseline patient characteristics were similar for patients with or without irAEs.

Median time to resolution was 1.7 weeks (range, 0.1-11.1 weeks) for irAEs of
any grade and 1.1 weeks (range, 0.1- 3.4 weeks) for grade 3/4 irAEs.

Memorial Sloan Kettering Cancer Center
Horvat T Z, J Clin Oncol 33 (2015) :3193-3198

irdEs Grade 1 Grade 2 Grade3 Graded Grade b Total

Hepatotoxicity 135 23 32 7 0 197
Dlermatitis &4 36 18 0 0 23
Cliarrhea 25 20 29 12 87
Hypophysitis 1 B 10 0 0 17
Liveitis 5 1 1 0 B
Oither B 8 0 0 15
Total* 232 96 98 20 1 447

Abbreviation: IrAEs, immune-related adverse events.
"Petients could have experienced more than one irAE. Therefore, the total
Inu"*'l:uer of irAE= is more than the total number of patients.

Of the 298 patients, 254 (85%) experienced an irAE of any grade. Grade 3, 4, and 5
irAEs were observed in 91 (31%), 20 (7%), and 1 patient, respectively.

The most common irAE of grade 3 or greater was diarrhea, which occurred in 14%
of patients and led to discontinuation therapy in 34 patients. Three of the 298
patients (1%) experienced bowel perforation from colitis

Other irAEs that led to discontinuation of ipilimumab were hepatotoxicity (12
patients), hypophysitis (6 patients), uveitis (2 patients), neurotoxicity (1 patient), and
pneumonitis (1 patient).



ANTI PD1 - NIVOLUMAB, PEMBROLIZUMAB

v" In general grade of irAEs is mild to moderate; grade 3-4 adverse
drug reaction is <2%

MELANOMA,
CHACKMATE 066 naive, OB F pre-treated

KEYNOTE 06

v" The risk of developing irAEs was NO dosage-dependent
LUNG CANCER,

CHACKMATE 017, 057, 063, 026
KEYNOTE 024, 010

v’ The rates of any-grade and grade 3 to 4 treatment-related AEs in
patients who had received prior anti-CTLA4 are similar to the rates
in the naive population

RCC
v A delayed effect of immune checkpoint antibodies cannot be CHECKMATE 025
ruled out, sometimes up to 1 year after the start of the anti-PD-1
treatment H&N, OVARIAN, GLIOBLASTOMA,

TNBC, GASTRIC, CRC

v' Fatigue, rash, pruritus and diarrhea are most frequent events of
any grade

Michot et al, Immune-related adverse events with immune checkpoint blockade: a comprehensive review, European Journal of Cancer 54 (2016) 139e148
Boutros et al, Safety profiles of anti-CTLA4 and anti-PD-1 antibodies alone and in combination, Nat Rev Clin Oncol 13 (2016) 473-485
Weber JS et al, Safety Profile of Nivolumab Monotherapy: A Pooled Analysis of Patients With Advanced Melanoma, J Clin Oncol 2017;35(7):785-792



Regardless of type of tumor

MELANOMA,
CHACKMATE Oc6

Robert C, N Engl ) Med 2015

RCC

LUNG CANCER,

CHACKMATE 017

Brahmer ), N Engl ) Med 2015

CHECKMATE 025,

Motzer R), et al. N Engl ) Med 2015

Table 3. Adverse Events.* Table 3. Treatment-Related Adverse Events Reported in at Least 5% of Pati Table 2. Treatment-Related Adverse Events Reported
Treated Patients in Either Group.
Nivolumab Event Nivolumab [N=131) -
Event [N =206) Mivolumab Group
Any Grade Grade 3 ord Bt (N =408)
Any Grade Grade 3 or 4 . fiend AnyGrade Gradedord A
wo. of patiants wi meerofge number of patie
Any event 76 (38) 97 pat
Aﬂr adverse event 132 :531} 70 [3".”} All events 119 :HJ 76 :19]
Fatigue 21 (186) 1(1)
Treatment-related adverse eventy 153 (74.3) 4 (11.7) Fatigue 134 (33) 10 {2)
Decreased appetite 14 (11) 1(1)
Fatigue 41 {19.9) 0 Mausea 57 (14) 1 (=1}
Asthenia 13 (10) 0
Pruritus 35 {17.0) 1(035) ) e . Pruritus 57 (14) 0
ausea )
Nausea 34 (16.5) 0 Diareh o [z} o Diarrhea 50 (12) (1)
iarrhea .
Diarrhea 33 (16.0) 2 (1.0) : (8) Decreased appetite 48 (13) Zi=1)
ik 31 (15.0) 1(05) Arthralgia 7(3) o Rash 41 (10) 2 (<1)
! - Fyrexia & (3] o Cough 36 (3) 0
vitiligo 22 {10.7) 0
Preumonitis & (3) 0 Anemia 32 (8) T3
Constipation 27 {10.7) 0
Rash 5(4) 1] Dyspnea 30(7) 1)
Asthenia 21 (10.3) 0 )

. Mucosal inflammaticn i[@ 0 Peripheral edema 17 (4} 0
Vomiting 13 &.3) 1{0.5) Myalgia 2(2) o Pneumoanitis 16 (4) 6(1)
Meudropenia o i Anamiz 2(2) o Mucosal inflamma- 11 (3) 0
Thrombocytopenia ] ] b | ) L . tion

eripheral neuropat ;
Adverse event leading to discontinuation 14 (6.8) 12 (5.8) ph ) paty ) Dysgeusia 11(3) “
of treatmient Leukopenia 1(1) 1(1) Hyperglycemia 2 3) 5 (1)
Serious adverse event Meutropenia 11} o Stomatitis 8 (2) 0
Any event B4 (3L1) 43 (20.9) Febrile neutropenia 0 0 Hypertriglyceridemia 5 (1) 0
Treatment-related event 19 (9.2) 12 (5.8) Alopecia 0 0 Epistads o o




Regardless of dose

MELANOMA,
KEYNOTE 006

Robert ¢, N Engl ) Med 2015

LUNG CANCER,

KEYNOTE 024, 010

Reck M. N Engl ) Med 2016, Herbst RS, Lane Owncol 2016

Table 2. Adverse Events in the As-Treated Population.* Table 3. Adverse Events in the As-Treated Population.™ Pembrolimmab2mgky  Pembrokiumiab 10 makg
, N Pembrolizumab Group i’ =343
P"I’E"J:T"";“w”l‘:‘“h PEE:_::';‘"W"':“" Adverse Event [N=154] ki, sl
Adverse Event (N=278) [N=277) Ary Grade Grade 3,4, or § hrygade  GradedS  Aygade  Grade 35
AnyGrade  Grade3-5  Any Grade Grade 3-5 ) kel m‘wimmrﬁm in &2 patients in the pembralizumab groups
Immune-mediated
Adverse event of special interest{ Any 45 (29.2) 15 9.7) Hypothymidism 28 (iw) 0 {0} B (8%) 0 0%)
Hypothyreidism 28 (10.1) 1{04) 24(8.7) 0 Hypothyraoidism 14 [9.1) ] Prieumanitis} 16 (5%) (%) 15{4%) Tims)
Hyperthyroidism 18 (6.5) 0 93(3.2) 0 Hyperthyroidism 12 (7.8) 0 Hyperthyrsidism 1214%) 0{o%) 0(E%) 1j=1%]
Colitis 5(1.8) 4(L4) 10 (3.6) 7(25) Pneul-'n-:-nitis - 9 (5.8) 4 (1.6) Colitis 4(1%) 3{1%) %) 1{<1%]
Hepatitis 3(L1) 3Ly 5 (L8) 5 (L8) Infusion reaction 7(43) 0 Severe skin teactions %) 30N T
N ' ’ ' Severe skin reaction & (3.9) & (3.9) Pancreatitiss 3(1%) 2(1%) 0(0%) 0(0%)
Hypophysitis 1(0.4) 1{04) 2{0.7) 1(0.4) Thyreiditis 4(26) o -
. Adrenalinsufficiency 1(1%) 0 (%) 3iim) 1[=1%)
Pneumanitis 1(0.4) ] 5(L3) 1(0.4) Colitis 3 [1L.9) Z [1.3) »
_ ] Myosits (1) o Myositis 2(1%) 0{0%) 1f1%) 00N
Type 1 diabetes mellitus 1(04) 1(0.4) 1(04) 1(04) ' N Thyoids 2% 00%) %) o(0%
Uneitis 1{0.4) 0 3(L1) 0 ypophysitis 1 (06) 1(0.6) i "
Nephritis 1 (08) 1(08) uteimmune hegatits 1% (1) 2{1%) 0(0%)

il . . 28] . Pancreatitis 1 0.8 1 (08 Hypophysitis 1i<1%) 1(=1%) 1% 1isl)

Nephritis o o 1{04) o Type 1 diabetes mellitus 1(0.8) 105 Type1 diabetes 1w 1f<lw) 2{1%) 1{<1%)
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ANTI- PDL1 - ATEZOLIZUMAB

A
. Al grade {G4%; n=-009) Al grade (BE%; n=57E)
Grade 5 %1% (=1}
W-
18% (=106}
Bl -
2% [n=13
70+ [n=13]
i) - 13% [n=77) Grade 3 24% (n=141)
il =
i1 = Grade 2 6% =156
304 Grade 2 0% (m=175)
20
Grade 1 24% n=144)
104 Grade 1 13% n=73)
a T
Atezolizumab Docetaoe]
Treatmient group
IMMUNE-MEDIATED AEs

_ Atemolzumab : Docetanel
Fatique L | ]
Alapecia | I ]
Diarrhoea | [ | H ]
Anaemia | | - |
Mausea | | I |
M:ﬁ.lgia-. [ | |
R —— i
; Penpheral oederna | | . |
F Peripheral neurapathy CH 1
Stoamatitis | E.:l
Febrile neutropenia | (|
D}‘}Elﬁii_ hdverse cyants EI: Audverse events
Muscubaskeletal pain | [ Grade 1 o2 [ [ Grade 102
Pruritus | B Grade 3o 4 11 I Grade 3or 4
4k SID lrU 1.:3 '.'!I IID lrU 3}:' -',ID
Propartionaf patients (%)

Atezolizumab
n =609

Selected immune-mediated AEs All Grade Grade 34
Pneumonitis 1.0% 0.7%
Hepatitis 0.3% 0.3%
Colitis 0.3% 0%

Rittmeyer A, Atezolizumab versus docetaxel in patients with previously treated non-small-cell lung cancer (OAK) Lancet 2017; 389: 255—-65




ANTI PD1/PDL1 vs antiCTLA4

Distribution of grade 1-2 IRAEs Distribution of grade 3-5 IRAEs
,5? ,18
40- 15-
. B CTLA4
] PD-1
301 [ PD-L1

% patients
% patients
2

n
1

Michot et al, Immune-related adverse events with immune checkpoint blockade: a comprehensive review, European Journal of Cancer 54 (2016) 139e148



TIMING of OCCURENCE of irAEs

ipilimumab

2-3 weeks after treatment initiation: skin toxicities

6—7 weeks after treatment initiation : gastrointestinal toxicities

9 weeks after treatment initiation : endocrinopathies

nivolumab
skin (5 weeks), Gl (7.3 weeks), liver (7.7 weeks), lung (8.9 weeks), endocrine (10.4

weeks) and renal (15.1 weeks)

Toxicity Grade

== Rash, pruritis

Liver toxicity

== Dijarrhea, colitis
== Hypophysitis

35
= = Skin
= 30 4 Gl
=
= = 25
o=
o Jg 20
£ a ° End
@ = 15 = Endocrine
m
E E: ' 7 Hepatic
S 5 10+ g | = Pulmonary
& g = Ranal
=T 5
T T T T 4 4
0 10 20 30 40
Median Time (weeks) 3

6 8

Time (weeks)

Weber JS et al, Management of Immune-Related Adverse Events and Kinetics of Response With Ipilimumab J Clin Oncol 2013; 30:2691-2697
Weber JS et al, Safety Profile of Nivolumab Monotherapy: A Pooled Analysis of Patients With Advanced Melanoma, J Clin Oncol 2017;35(7):785-792
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COMBO — antiCTLA4 + antiPD1

Great impact on OS and PFS, but higher toxicities than monotherapy

Overall incidence of all grade irAEs 95,8%, high-grade irAEs was 58,5% MELANOMA,
CHACKMATE 029, 067

Treatment-related AEs tend to occur earlier (mostly occur during combination phase) KEYNOTE O‘Qj

Often more than one organ involved

More patients discontinued due to irAEs than with IPI or NIVO

HRQOL maintained in patients with grade 3/4 AEs

irAEs similar across patient subgroups

LUNG CANCER,
CHACKMATE 012, 227

RCC
CHECKMATE 016

Larkin J, Combined Nivolumab and Ipilimumab or Monotherapy in Untreated Melanoma, N Engl J Med 2015;373:23-34



CHECKMATE-067 - Update AACR 2017

Randomized, double-blind,

phase Ill study to compare NIVO+IPI or NIVO 1 mg/kg +
NIVO alone to IPl alone* N=314 IP13 mg/kg Q3W for 4 doses
then NIVO 3 mg/kg Q2W
Stratify by:
Unresectable or * BRAF status
Metatastic Melanoma P « AJCC M stage N=316

v

NIVO 3 mg/kg Q2W +

* Tumor PD-L1 IPI-matched placebo
expression <5% vs

>5%*

* Previously untreated 1:1:1

* 945 patients

N=315 IPI 3 mg/kg Q3W
for 4 doses +

NIVO-matched placebo

Treat until
progression or
unacceptable
toxicity

Database lock: Sept 13, 2016 (median follow-up ~30
months in both NIVO-containing arms)

*The study was not powered for a comparison between NIVO and NIVO+IP|




HIGHER INCIDENCE

* With an additional 19 months of follow-up, safety was consistent with the initial report

NIVO+IPI
(N=313)
Patients reporting event, % Any Grade Grade 3-4 Any Grade Grade 3-4 Any Grade Grade 3-4
Treatment-related adverse event (AE) 95.8 58.5 86.3 20.8 86.2 27.7
Treatment-related AE leading to 39.6 31.0 11.5 7.7 16.1 14.1
discontinuation
Treatment-related death, n (%) 2 (0.6)2 1(0.3)P 1(0.3)°

* Most select AEs were managed and resolved within 3-4 weeks (85—100% across organ
categories)

* ORR was 70.7% for pts who discontinued NIVO+IP| due to AEs, with median OS not reached

aCardiomyopathy (NIVO+IPI, n=1); Liver necrosis (NIVO+IPI, n=1). Both deaths occurred >100 days after the last treatment.
bNeutropenia (NIVO, n=1); colon perforation (IPI, n=1).1

Larkin J, et al. NEJM 2015;373:23-34.



HIGHER INCIDENCE

Pooled Regimen studies NIVO+IPI (N = 448)
Patients reporting 21 AEs, % Any Grade Grade 3-4

Any AE 95 55
Skin and subcutaneous tissue disorders 68 8
Pruritus 35 2
Rash 35 4
Maculopapular rash 12 2
Gastrointestinal disorders 60 20
Diarrhea 44 10
Nausea 25 2
Vomiting 14 2
Colitis 13 9
General disorders and administration site conditions 55 5
Fatigue 37 4
Pyrexia 19 1
Investigations 43 23
Increased alanine aminotransferase 18 9
Increased aspartate aminotransferase 17 6
Increased lipase 12 9




ERLIER ONSET

Combo NIVO 3 mg/kg Q2W
3.7 (3.7-9.4)
o

Pulmonary (n = 3)

Pulmonary (n = 1) 6.7 (6(.)7—6.7)

Skin (n =18) |

Skin (n =5) 19.4 (33—50.9)

I

1

I

1

I

5.6 (0.’{—55.0) 1
© 1
1

|

1

I

_ T 7.4 (2.1-48.0)
Hepatic (n = 60) I e

) 14.11(1.9-25.1)
Hepatic (n =8) | —8

Gastrointestinal (n = 46) | 22 (1'8_48'9)

26.3 (13.1-57.0)

~

Gastrointestinal (n =7) It
11.3 (3.3{23.7)

Renal (n = 6)

|
I 50.9 (50.9-50.9)
Renal (n = 1) I (o)

_ . 12.1 (2!9-17.0) - NIVO + IPI
Endocrine (n = 15) I = i o NIVO

[

[ 28.6 (19.1-38.1)
I b ©

1

Endocrine (n = 2)

T
Weeks O 10

Larkin J, et al. Presented at ECC 2015; abstract 3303.



MORE CATEGORIES INVOLVED

Grade 22 Treatment-Related Select AEs Across Organ Categories

Number of organ categories Discontinued due to Did not discontinue
impacted, n (%)? AEs due to AEs
(n =176) (n =231)

0 Category 12 (6.8) 90 (39.0)

1 Category 76 (432) 98 (42.4)

2 Categories 70 (39.8) 30 (13.0)

3 Categories 15 (8.5) 10 (4.3)

=3 Categories 3(1.7) 3(1.3)

Y rgan categornes: skin, gasirointestinal, endocrine, hepatic, pulmonary, renal.

«  Ahigher proportion of patients who received the combination and who discontinued due to
AEs experienced at least two grade 2-4 AEs across organ categories during treatment

Schadendorf etal, EADO 2018.



SIMILAR ACROSS SUBGROUPS

NIVO + IPI NIVO
{n=313) (n =313}

Treatment-related AE
Aged =65 and =75 years
Aged 275 and =85 years
Mic disease
PD-L1 expression =5%

Pafients with complete response




NO DETERIORATION IN QoL

=l
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Change From Baseline
(=]

=
m
]
=
E
=)
o
g
=
L]
L
g
-l
o
i
|_
44
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Humber of Patients at Risk

(n=232) 127 128
HIVD [n = 140) 54 56
IPl {n=183) 117 108

MID considered a change of 210 points from baseline.?

Note: Only time points where data were available for =5 patients are plotted on the graph. Patients could enter follow-up visits any
time after baseline.

EORTC = European Organisation for Research and Treatment of Cancer; MID = minimum important difference.

Schadendorf D, et al. Presented at SMR 2015
Osoba D, et al. J Clin Oncol. 1998;16:139-144
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18% N ) =
(back)

1%

18% | 18%

ADULT

SKIN

(~20-40% Anti-PD1, 60% Ipi+Nivo)

18% |

Clinical presentations: Rash maculopapular/papulopustolar typically focal
occurring on the trunk, back, or extremities; follicular or urticarial dermatitis;
Depigmentation Vitiligo; Some skin reactions occurred in the context of
infusion related reaction

Severe irAEs: bullous phemphigoid, Stevens Johnson syndrome, toxic
epidermic necrolysis (Lyell’s syndrome)

Mucosal toxicity: lichenoide mucositis, oral mucositis, gingivitis, sicca
syndrome- like

Differential diagnoses: Infections, exacerbation of pre-existing dermatitis,
organ disfunction (liver disease (bilirubin), renal, paraneoplasic)

Examinations: dermal assessment, skin biopsy, kidney and liver function
testing, tryptase and IgE.




GASTROINTESTINAL TRACT

(~17% Anti-PD1, 48% Ipi+Nivo)

Clinical presentations: Diarrhea as increased stool frequency; colitis:
abdominal pain, descending colon is the most common site

Severe irAEs: dehydratation, colonic perforation
Mucosal toxicity: ulcerations with bleeding

Differential diagnoses: infections (bacterial/viral pathogens), Clostridium difficile,
Cytomegalovirus reactivation

Examinations: Gastroenterologist referral, endoscopy colonoscopy with biopsies;
Rule out infection C. Difficile toxin, stool cultures, parasites




ENDOCRINE SYSTEM

(~ 9% Anti-PD1, 15% Ipi + Nivo)

Clinical presentations: fatigue, headache, weakness, nausea, cramps,
tachycardia,change in weight, memory loss, impotence, personality changes and visual-
field impairment, hypotension, and electrolyte imbalances, other non-specific
symptoms

Type of endocrinopaties: hypophysitis, hypothyroidism, hyperthyroidism, thyroiditis,
primary adrenal insufficiency

Differential diagnoses: disease progression, brain metastasis
Examinations: Hormonal tests: TSH, free T4, LH, FSH, ACTH, cortisol, for pituitary gland:

MRI, anti-thyroglobulin antibodies, anti-thyroid peroxidase antibodies; endocrinology
consult




LIVER

(~ 4-7% Anti-PD1, 32% Ipi + Nivo)

Clinical presentations: cholestasis up to jaundice, asymptomatic increase in
transaminases, hypochondrial right pain, fatigue

Severe irAEs: severe hepatitis

Differential diagnoses: infections (bacterial/viral/fungal pathogens), progressing
liver metastases

Examinations: laboratory tests, virology including rare viruses (EBV, CMV),
radiologic assessment (US, CT scan); biopsy




PULMONARY

(~2.5% Anti-PD1, 7% Ipi+Nivo)

* Clinical presentations: new/worsening dry cough, SOB/Dyspnea (rest or exertion), fever,
chest pain, asymptomatic radiographic changes

» Differential diagnoses: infections including overt infections (bacterial, viral, fungal

pneumonia), malignant lung infiltration, pulmonary embolism, cardiac origin,
pericarditis

* Examinations: EGA, chest CT scan, bronchoscopy with bronchoalveolar lavage for
lymphocytes, infections, lung function tests, cardiac US

Ipilimumab Nivolumab




RENAL

(~2% Anti-PD1, 6% lpi + Nivo)

Clinical presentations: Increase in serum creatinine, decrease in the amount of
urine, blood in the urine, swelling, loss of appetite

Severe irAEs: IRA
Differential diagnoses: IVU infections, progressive disease, dehydratation

Examinations: neprhology consult, renal biopsy




OTHERS

Hematological syndromes: hemolytic anemia, thrombocytopenia, neutropenia
Ocular Toxicity: uveitis, retinopathy, episcleritis, conjunctivitis, choroiditis
Pancreatic disorders: amylase and lipase changes, diabetes mellitus

Neurological disease: facial- and abducense nerve paresis, demyelination, polymyalgia
rheumatica, Guillain-Barré syndrome, myasthenia syndrome

Hypersensitivity/Infusion reactions
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FREQUENTLY ASKED QUESTIONS

v'Safety of immune checkpoint inhibitors in special populations
(autoimmune diseases, chronic infections, elderly)

YES
NO

v'Does corticosteroid use compromise
the effectiveness of therapy?

v'Are irAES predictive of response?
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SAFETY IN SPECIAL POPULATIONS .\(ES

Ravi et al Journal for immunoTherapy of Cancer 2014, 233

httpe/fwww immunotherapyofcancer.org/content/2/1/33 Jour ﬁal "'D r
ImmunoTherapy of Cancer
CASE REPORT Open Access

Ipilimumab administration for advanced
melanoma in patients with pre-existing Hepatitis
B or C infection: a multicenter, retrospective
case series

Sowmya Ravi', Kristen Spencerz. Mary Ruisi®, Mageatte Ibrahim®, Jason J Luke®, John A Thompson®, Keisuke Shirai’,

David Lawson®, Heddy Bartell®, Ragini Kudchadkar®, Ngoc Thi Gunter®, Janice M Mehnert”” and Evan J Lipson'™"
Although this is a small series, the rate of hepatotoxicity appears similar to what
has been seen in the general population treated with ipilimumab, and the ability
to administer ipilimumab did not appear to be affected by concomitant hepatitis B
or C infection. The use of ipilimumab in patients with metastatic melanoma who
have pre-existing hepatitis can be considered among other therapeutic options.
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SAFETY IN SPECIAL POPULATIONS ‘\‘

Underlying Autoimmune Disease Is Not a Contraindication
to the Use of Ipilimumab

Mary L. Disis, MD |

multiple sclerosis. Only a minority of patients (8 [27%]) had
The use of immune | AN €Xacerbation of their disease with ipilimumab therapy. All
Ficm‘f'?':!gf-‘“tﬁ‘-“m flares could be medically treated and usually were observed |
ing existing tumor- L X i i 3

within 3 to 6 weeks of initiating therapy. Typical immune- .-
Elmmide .-z 4] F€lated adverse events (irAEs) (grade 3-5) occurred in 10 (33%)

of the patients. A recent meta-analysis of ipilimumab- fre-
fects observed with 5 . : - = S = i
fied in patients with] M€diated irAEs in 1265 patients from 22 clinical trials re- |
would have an exaq ported an incidence of 25% of higher-grade irAEs with treat-

tory condition. Thi
number of patients § MeNt. At 33%, these types of adverse events may be more }ini
mune checkpoint Inf cy mymon in patients with underlying autoimmune disease.? Fif-
lifetime risk of devel

matic disease is estiff té@n patients (5096) with autoimmune disease experienced nei-

formen.! Data onth

disease who have :I ther a flare of their underlying condition nor anirAE. The clini- |.
therapy are needed.] ca] response rate in this cohort was 20%, typical for ipilimumab,

In this issue of
our knowledge, the | With 5 partial and 1 complete response

with preexisting autoIMMUNE dISEASE WO MAVE Dee :
with ipilimumab to date. These patients had a diversityofau-  in evolution. The same approach would be used with pa-
toimmune disease ranging from rheumatoid arthritisand pso-  tients having concurrent autoimmune disease, as has been
riasis to more serious conditions such as ulcerative colitisand  demonstrated by Johnson et al,? to ensure patient safety.

Johnson DB, Sullivan RJ, Ott PA, et al. Ipilimumab therapy in patients with advanced melanoma and preexisting autoimmune
disorders. JAMA Oncol. 2016;2(2):234-240
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SAFETY IN SPECIAL POPULATIONS

Programmed cell death protein-1 (PD-1) inhibitor
therapy in patients with advanced melanoma and
preexisting autoimmunity or ipilimumab-triggered
autoimmunity

Ralf Gutzmer “*, Anika Koop “, Friedegund Meier ", Jessica C. Hassel *,
Patrick Terheyden ¢, Lisa Zimmer , Lucie Heinzerling ', Selma Ugurel “,
Claudia Ptohler *, Amja Gesierich " Elisabeth Livingstone °,

Imke Satzger , Katharina C. Kihler ', for the German Dermatooncology
Group (DeCOG) European Journal of Cancer 75 (2017) 24e32

Conclusion: While preexisting autormmunity commonly showed a flare during PD-11 ther-
apy, a flare of iptmumab-triggered rAE was rare. Response rates were above 30% and un-
related to irAE. PD-11 therapy can be considered 1n patients with autommune disorders
depending on severity and actvity of autoimmunty.
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SAFETY IN SPECIAL POPULATIONS

Chiarion Sileni et al. Jownal of Experimental & Clinical Cancer Research 2014, 33:30
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Efficacy and safety of ipilimumab in elderly
patients with pretreated advanced melanoma
treated at Italian centres through the expanded
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Table 3 Treatment-related AEs experienced by at least
2% of patients aged > 70 or < 70 years

Patients aged  Patients aged
= 70 years =70 years

(n=193), n (%) (n=662), n (%)
Treatment-related AEs experienced Any Grade Any Grade
by at least 2% of patients grade IV grade 1I-IV
Pruritus 11 (8) 0 Aa7(7) 1=
Rash 1200 1(«1) 45{7) 3i<1)
Diarhoea a(5) 20 5108 1743)
Mausea 53 ] 42 {8) 21(<1)
Liver toxicity 32 2 16(2) 13(2)

AEs, adverse events.

= 70years [ =193) < 70 years (n =562
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DOES STEROID USE AFFECT THE OUTCOMES?

Response, Time to Response, and Response Durability in Patients
Who Discontinued Regimen Due to Toxicity (CheckMate 067)1

68% (81/120), 85% (23/27), and 30% (14/47) of patients who discontinued the NIVO + IP] regimen,
MIVO, and IPI, respectively, due to drug-related toxicity experienced a complete or partial response

NIVO

— B Ontreatment I——
———
#t B Off treatment 7 T T T T T T 1
0 8 16 4 32 40 48 5 B TE B0

[ First esponse T ——

NIV + [P

w  Jngoing response

IPI

T T T T T T T T 1 T T T T T T T 1
i b= 1E | = 4o FL-: e [X] Tz a0 ] g 1& 24 32 40 4= == = = a0

Time (W 5] Time (webE)

I 1. Larkin J, =t al. Presented 3t ECC 2015; abstract 3302




e

N

DOES STEROID USE AFFECT THE OUTCOMES?

Overall Survival in Patients With Advanced
Melanoma (MEL) Who Discontinued Treatment
With Nivolumab (NIVO) Plus Ipilimumab (IPIl) Due
to Toxicity in a Phase Il Trial (CheckMate 069)
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DOES STEROID USE AFFECT THE OUTCOMES?

Progression-Free Survival
at 2 Years of Follow-up

<6 Al Randomized NNOHP| 305 NR (7 36, NR)
-&~ Discortinued Dueto A Es NIVO+P| 1085 NR (703, NR)
w «“= Al Rarclomized IPI s5H7 IDR7.51)
e
a
‘5 55% 52%
e - ——— o DR,
& | 53% 51%
b | |
@ | I
e | , .
5 . . Overall Survival at 2 Years of FoIIow-uE
| |
- |
o — 1 tena 00— <&~ &Il Randomized NIVO+IP| NR
! :1 2% 90 -~ Discortirued Due to A Es NVO+IPI NR
! —
0 T T T T T T T T T ] & All Rardomized 1P| R (119, NR)
0 3 6 9 12 15 18 21 24 27 30 80— 11%
Number of patierts at risk: Time (months) 704
NNO « IP] 95 69 58 o a o 1 38 21 2 0
KNO « IPI 38 30 24 e " 11 18 1" 18 L] 1] w . |
1P 47 2 10 8 s ‘ 3 3 h ] 0 4] |
50 1 ' I
Database lock Felwuary 2090 40 - : /
A5CO 2016 : :
i ' |
| ]
e '.’0 ~ [}
% : '
& 10+ . :
]
0 T 1 I T 1 ] 1] 'l T 1
0 3 6 9 12 15 18 21 24 27 30
Number of patierts a nisk: Time (months)
NND « IPI 95 82 m T ] & 65 63 57 ] 0
NNVO « IPI 38 n n X o o 26 26 24 1 o
[ S ] “ 3 X x 2 26 25 22 3 o

Database lock February 209
ASCO 2016



Do steroids impact the efficacy of PD1/PDL1 antibodies?
Pembrolizumab as one example

Antitumor response and corticosteroid use

_ Steroid Use (n = 28) No Steroid Use (n = 522)

CR,2% (95% CI) 0.0 (0.0-12.3) 0.8 (0.2-2.0)
ORR,2 % (95% Cl) 32.1(15.9-52.4) 19.5 (16.2-23.2)
DCR,2 % (95% Cl) 64.3 (44.1-81.4) 49.6 (45.2-54.0)

Time to response, median

(range), months 2.0 (1.8-3.9) 2.1(1.4-19.4)

Duration of response,

median (range), months NR (4.2-14.5+) 23.3(1.0+-23.3)

afssessed per RECIST v1.1 by central review. N. Leighl

Data cutoff date: January 23, 2015. Presented at WCLC 2015



Do steroids impact the efficacy of PD1/PDL1 antibodies?
Pembrolizumab as one example

Survival and corticosteroid use

Steroid Use No Steroid
PFS, Steroid Use Mo Steroid 0s (n = 28) Use (n = 522)
RECIST v1.1 (n =28) Use (n = 522)
: Median 114 135
Median 4.6 3.4 (95% CI), mo (5.0-NR) (10.6-15.5)
100 (95% CI), mo (2.16.2) (2.6-4.1) 100 -
90 - 6-mo rate, % 64.3 66.6
6-mo rate, % 67.9 52.2 90 ~
80 - 80 4 12-mo rate, % 46.8 521
70 12-mo rate, % 46.4 J6.8 70 -
E’EE 60 ~ 2 60+
E 50 + w50+
o 40+ O 40 -
30 30 4
20 4 20 -
10 10 -
0 T T T T T T T 1 0 r T T T T T T 1
0o 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32
Time, months Time, months
MNo. at risk No. at risk
Steroid use 28 18 8 4 2 0 0 0 0 Steroid use 28 23 15 f 5 1 0 0 0

MNo steroid use 522 239 127 65 17 8 6 4 0  No steroid use 522 388 285 195 63 21 11 [ 0

Data cutoff date: January 23, 2015.
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iIrAEs AS MARKERS OF RESPONSE \

Grimaldi et al. Jounal for ImmuncTherapy of Cancer 2015, 3(5uppl 2k:P 186

“Lo
hittpz//www.immunotherapyofeancer.org/content/3/52/P186 Journal for

o
.. ImmunoTherapy of Cancer

POSTER PRESENTATION Open Access

Correlation between immune-related adverse
events and response to pembrolizumab in
advanced melanoma patients

Antonio Maria Grimaldi', Ester Simeone?, Lucia Festing®, Diana Giannarelli®, Marco Palla’, Corrado Caract®,
Marcello Cur'.riermz, Assunta Espositc}, Maria Chiara GrimaldiS, Micola Mczzillc‘*, Paolo A Ascierta®

Conclusions

OR and DCR with pembrolizumab are similarly observed
among pts who develop irAEs or not. Thus, pts who do

not experience an irAE have the same probability to
reach clinical benefit with pembrolizumab than those
who experienced irAEs

Grimaldi AM, Simeone E, Festino L, et al. Correlation between immune-related adverse events and response to
pembrolizumab in advanced melanoma patients. J Immunother Cancer. 2015;3(Suppl 2):186.
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iIrAEs AS MARKERS OF RESPONSE

Clinical experience with ipilimumab 3 mg/ka:

Response Total Any irAE Mo irAE
real-world efficacy and safety data from an acordingto#RC  (N=833)  (n-278) (n=555)
expanded access programme cohort o 20 e

irPR &2 (10} 31 {11} 51 (9]
Paolo A Ascierto™'®, Ester Simeone’, Vanna Chiarion Sileni’, Jacopo Figozzo®, Michele Maio®, Maresa Altomonte®, D 175 (1) 57 (21} 18 o1

Michele Del Vecchic®, Lorenza Di Guardo®, Paol Marchetti™®, Ruggero Ridolfi’, Francesco Cugncl:ti‘i’,
Alessandro Testori®, Maria Grazia Bcrncngum, Michele Guida'", Riccardo Marconcini'?, Mario Mandala™, irPL 547 (66) 180 5] 367 (66)

Carolina Cimminiello™, Gaetana Rinaldi'®, Massimo Aglietta® and Pacla Queirclo'’ DR 386 (341 g8 (35) 188 (34)

i ® 10\ _zﬁ\}‘:;;cllcllyl\f VOLUME 323 - NUMBER 28 - OCTOBER 1 2015
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- ) \1’“» a7 Immunosuppression, and Effects on Survival and Time to

" rmemems  |EEes] Treatment Failure in Patients With Melanoma Treated With
S S L0 Ipilimumab at Memorial Sloan Kettering Cancer Center
- Troy Z. Horvat, Nelly G. Adel, Thu-Oanh Dang, Parisa Momtaz, Michael A. Postow, Margaret K. Callahan,
0 : B By o - Richard D. Carvajal, Mark A. Dickson, Sandra P. D’Angelo, Kaitlin M. Woo, Katherine S. Panageas,

Jedd D. Wolchok, and Paul B. Chapman
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IrAEs AS MARKERS OF RESPONSE

Published OnlineFirst October 7, 2015; DOI: 10.1158/1078-0432.CCR-15-1136

Cancer Therapy: Clinical

Nivolumab in Resected and Unresectable
Metastatic Melanoma: Characteristics of

Immune-Related Adverse Events and

Association with Outcomes

Morganna Freeman-Keller'!, Youngchul Kim?, Heather Cronin?, Allison Richards?,

Geoffrey Gibney?, and Jeffrey S. Weber®

Clinical
Cancer
Research

Experimental Design: Data were pooled from 148 patients treated with
nivolumab plus peptide vaccine or nivolumab alone in two Phase 1 studies
(NCT01176474; NCT01176461)

Median weeks

Median weeks

Systemic steroid

Median weeks of

irAE n (%) to onset to resolution therapy steroid therapy
Elevated amylase/lipase 7(4.7) 2 16 - -
Elevated ALT/AST 1(0.7) 2 B - -
Diarrhea/enteritis 48 (32.4) 4.2 1.3 Yes 5
Colitis 2(14) 5.3 4 Yes 5
Rash 64 (43.2) 5B 6.4 - -
Vitiligo 19 (12.8) 5.4 - - -
Hyperthyroidism® 2(14) 9.1 1.3 - -
Hypophysitis 1(0.7) 20.3 13.8 - -
Mucositis 9 (61 9.7 4 - -
Hypothyroidism?® 16 (10.8) 10.7 17.6 -_ -_
Preumonitis 2(26) 10.9 14.9 Yes 4




A statistically significant OS difference was noted among patients experiencing
any irAE versus those who did not, with greater OS benefit in patients reporting
3 or more events

OS : All irAEs OS : # of irAEs
(Log rank P = <0.001) (Log rank P = <0.001)
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KEY PRINCIPLES IN IMMUNONCOLOGY

Monitoring for and
Timing in
Side Effects

Patient
education
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