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Caractéristiques des cellules Tumorales

Sustaining Evading
proliferative growth
signaling SUPPressors

Resisting Enabling
cell replicative
death immortality
Genome Tumor
instabilit promoting
mutatioyn ~ inflammation
Inducing Activating
angiogenesis invasion &
metastasis

Weinberg et al. Cancer Celi 2011
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Options thérapeutiques

C

EGFR
inhibitors

Aerobic glycolysis
inhibitors

N

Proapoptotic
BH3 mimetics

Resisting

Deregulating

cell
death

Genome
instability &
mutation

PARP
inhibitors

v

|

Sustaining
proliferative
signaling

Inducing
angiogenesis

£

Inhibitors of
VEGF signalin

)

) (

yclin-dependerD

kinase inhibitors

v

Evading
growth
suppressors

Activating
invasion &
metastasis

a

Immune activating
anti-CTLA4 mAb

Tumor-
promoting
inflammation

Enabling

replicative
immortality

Inhibitors

Telomerase

\

Selective anti-
inflammatory drugs

Inhibitors of
HGF/c-Met

)
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Immunité : rappel

But du systeme immunitaire :

1. Reconnaitre le soi et le non-soi
2. Les séparer
3. Retirer le non-soi de 'organisme

= protéger I'intégrité de I'individu face a son environnement

LT cytotoxique

Cancer

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo




Immunité : rappel

Réponse humorale cellulaire
innée Ac naturels Cellules dendritiques
Compléments Monocytes et macrophages
neutrophyles
adaptative ac Lymphocytes B

Lymphocytes T

[ 5 ]
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Immunothérapie : principes généraux

Dans les cellules cancéreuses :

1. Accumulation d’altérations génétiques
2. Perte des processus de régulation cellulaire

l

Expressions de (néo)antigenes (ag tumoraux : Th Boon, 1990’s)

l

Peptides a la surface cellulaires : présentation au complexe majeur
d’histocompatibilité (MHC)

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo




Cancer-Immunity Cycle

Trafficking of
T cells to tumors

@ (CTLs)

Priming and activation

(APCs & T cells) @

Cancer antigen @ tum/oxr,f :f;; /
presentation 3 T

(dendritic cells/ APCs)

Release of @ @

(cancer cell death) (Immune and cancer cells)

Infiltration of T cells
into tumors
(CTLs, endothelial cells)

@ Recognition of

cancer cells by T cells

(CTLs, cancer cells)

I Chen et Mellman, immunity 2013

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo




Cancer-Immunity Cycle

Priming and
activation Trafficking of CX3CL1

T cells to tumors CXCL9
CXEL10

CCLS

CD28/B7.1
CD137/CD137L
0X40/0X40L
CD27/CD70
HVEM

GITR

IL-2

IL-12

CTLA4/B7 .1
PD-L1/PD-1
PD-L1/B7.1
prostaglandins

blood
vessel

Infiltration of T cells
into tumors

LFA1/ICAM1
Selectins

VEGF
Endothelin B receptor

Cancer antigen

presentation

TNF-o @:

IL-1

IFN-ou
CD40L/CD40
CDN

Recognition of
cancer cells by T cells

N

T cell receptor
Reduced pMHC on cancer cells

ATP
HMGB1
TLER

IL-10
IL-4
IL-13

Killing of cancer cells

IFN-y
T cell granule content

PD-L1/PD-1 LAG-3

Release of

. PD-L1/B7.1  Arginase
cancer cell antigens

IDO MICA/MICB

B Stimulatory fact
| :‘:’u i Immunogenic cell death TGF-B B7-H4
M Inhibitors - BTLA TIM-3/phospholipids
Tolergenic cell death VISTA
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Immunothérapie : Vaccination

Cancer antigen @
presentation

(dendritic cells/ APCs)

1. Préventive :
*HPV : 6,11 : condylomes génitaux @
*HPV : 16,18 : |ésion précancéreuses du col utérin el

v'vaccin quadrivalent (gardasil ®) : 6,11,16,18 (concerceldeat
v'vaccin bivalent (cervarix ©) : 16,18

2. Curative :

*BCG et cancer de vessie

Sipuleucel-T (provenge ®): cancer de la prostate : vaccin autologue a base de
cellules dendritiques : I médiane de survie de 4 mois (21,7 a 25,8 mois)

Avenir ?
*Tvec (talimogene laherparepvec : herpes simplex virus type 1)

*[ TX315
] 9
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Immunovirotherapy:
T-VEC — an HSV-1-derived oncolytic immunotherapy
designed to produce local and systemic effects

& Local effect: & Systemic effect: :
virus-induced tumour-cell lysis antitumour immune response
1 Healthy 2 4
cells
GM-CSF
*
T-VEC |
Tumour : p
cells Tumour Distant dYIng
cell lysis TDAs tumour cell
Systemic
T-VEC replication in tumour Tumour cells rupture for an VTR Death of distant
tissuet-3 oncolytic effect*-* antama L Imne cancer cells>-8
response338

Proposed mechanism of action for T-VEC.
TDA, tumour-denived antigen.

1. Hawkins LK, et al. Lancet Oncol 2002;3:17-28; 2. Fukuhara H, Todo T. Curr Cancer Drug Targets 2007;7:148-55;
3. Amgen. Imlygic® Summary of Product Characteristics. Section 5.1; 4. Pol JG, et al. Virus Adapt Treat 2012;4:1-21;

/'— 5. Meicher A_ et al. Mol Ther 2011:18:1008~16; 6. Dranoff G. Oncogene 2003;22:3188-2;
&

|
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Trafficking of

Immunothérapie : Adoptive T cell therapy : A

infusion de lymphocytes T a haute avidité

Infiltration of T cells
into tumors
(CTLs, endothelial cells)

*TIL : infusion de lymphocyte T du patient
*TCRs : clonage d’un vecteur rétroviral avec le récepteur du lymphocyte T

*CARs : Chimeric Antigen Receptors
v'construction génétique avec :
- domaine liant un ac spécifique ou un ag tumoral
- domaine intra-cellulaire
v'génes sont insérés dans les lymphocytes T du patients

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo
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Adoptive T cell therapy :

Treatment Source of
modality T cells

T-cell expansion
and infusion

TIL
» TCR + zela
TeR/CAR m\ p onmerca T
+ zeta
T cell Cloning, sedaction, or sont

Yee C., Clin Cancer Res 2013
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Proportions surviving

Adoptive T cell therapy :

1.0+
0.9-
0.8~
0.7-
0.6~
0.5-
0.4-
0.3~
0.2-
0.1-
0.0

Survival of patients with metastatic melanoma
treated with autologous TiLs and IL-2

(median follow-up 62 mo)

RR : (50%)
Long term survivor : 20%
\ - L—— TBI 1200 (n = 25)
' . it

7. TBI 200 (n = 25)
All patients (n =93)

L b

No TBI (n = 43)

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102

Survival time (mo)

La lymphodéplétion de I’'hbte facilite la greffede Ly T

Rosenberg & al. Clin Cancer Res 2011 13
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Adoptive T cell therapy : toxicités

Lymphodéplétion de I’hote (chimiothérapie intensive)
toxicité moelle osseuse
troubles electrolytiques
Nausées, diarrhées

T-cells
fievre
frissons
dyspnée
IL-2
fievre

capillary leak syndrome,
hypotension,

+ antibiotiques
+ transfusions : GR et plaquettes

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo
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Adoptive T cell therapy : CARs

Anti-CEA, anti-Muc 1, anti-mésothéline, anti-CD19, ...

Succes dans les hémopathies malignes (surtout LLA)

Peu de données pour les tumeurs solides : ovaires, col utérin, rein
Toxicité :

aplasieen Ly B
ocedeme cérébral fatal

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo
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Modulation de I'immunité : 1. CTLA4

Tumor or .
epithelial cells TCR signal only No T cell

Antigen proliferation

@ Recognition of
cancer cells by T cells
(CTLs, cancer cells)

+ |
MHC| TCR y 4 -

Killing of cancer cells
(Immune and cancer cells)

Activation du Ly T : min 2 signaux

A T-cell B

activation

Tcell

T- l
e proliferaton

16
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Ipilimumab et mélanome

Ipi plus gpli  --— Ip -——— gploo
wap Censored s v Cansored ppp Cennoned

& owerall Survival

Overall Survival %)
u
T

0 e Tl | ST
e
L0~ "‘-'l--l----u---l--u__u
l} 1 T 1 T 1 1 1 1 T 1 1 T 1 1
0 4 g 1T 16 20 F4 FE I2 36 40 44 48 5§ 5B
months
Mo 2% Risk
Ipi plus gplog 401 207 323 01&3 115 Bl 54 4% 3% 34 17 7 [ 4
Ipi 137 o6 79 =& EE 30 34 1E 1% L& = 5 2 ]
@plon 13 O 53 I 2T 17 1& 1 5 5 i 1 [

NEJM 2010
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Modulation de I'immunité : 2. PD1 - PDL1

@ Recognition of
cancer cells by T cells
(CTLs, cancer cells)

Antigen-presenting

Killing of cancer cells
(Immune and cancer cells)

T ce" : 'r PD-1 blockade

Inhibition of
antigen receptor

cozsf BekxL, IL-2, IFNy ‘ PD-1
T cell

Adapted from Keir et al. Ann Rev Immunol 2008;26:677-704

Tumour

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo

Dong et al. Nature Med 2002;8:793-800
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Mélanome : nivolumab versus DTIC

]

0.9

Probability of Survival
o = = = =)
Cad - wh [a ] Sl

=
bt

0.1

0.0 !

.
b s o

NIVO DTIC
(N=210) | (N=208)

57.7%

-------------------- o e

Median OS,
mo. (95% Cl)

NR 112
(23.1,NR) | (9.6,13.0)

HR (95% CI)

0.43 (033, 0.57); P <0.001

26.7%

0 3 G

Mumbear of Subjects at Risk
Hivolumat

210 186 1
IDacarbazine

208 175 146

T T T T

9 | F3 15 8 Fyl Fo 7 30
Owerall Sunvval (Monthes)

154 143 135 m [} 30 d 0

2 9 M B0 8 16 1 0

* Minimum survival follow-up of 15.1 months

A
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NSCLC

Nivolumab: Epidermoide (PD1-i)

Tahble 2. Clinical Activity of Nivelurnab versus Docetaxel in Patients with
Advanced Squamous -Call Mon—Small-Cell Lung Cancer.® 1004 Madian Ouarall Survival 1-¥r Owarall Survival N of
- o mo (253 CI) ¢ of paticnts (F5% Ci) Deaths
. Nivolumab Diocetax el HMieclumab [N—135) o2 {7.3-13.3) 42 [34-50) 6
Wariable (N=135) (M =137} = 20 Docetaxel (N=137} 60 (5. 1—7.3) 24 (17-31) 113
©Objective resporset g e
Mo of patients 27 12 E— co]
i \ Hazard ratic for desth, 059 (2.44-0.73)
=% of patients (955 CI) 20 (14-28) 3 (5-15) f— sod Pe.001
Estimated odds ratio (95% CI) 26 [1.3-5.5) -; =2
P ualue 0.008 @ e M lumak
Best overall response — no. (%] E 8
Complete response 1 (1y [] - T o ==
Partial respanse 26 [19) 12 (3) 10 Docesaxel
Stable disease 35 [29) 47 (34) o T T T T T T .
3 & ] 12 15 1= 21 24
Progressive discase 56 [£1) 48 (35) Months
Could not be determined 13 [10} 30 (22) Mo, at Risk
Tirme to respanse — mot| Nivohumab 135 113 BE a3 52 31 1s 7 o
Docetaxel 137 103 B8 A5 e 14 7 2 o
Median 22 21
Range 16118 1295
Duration of response — modY
Median NER B4
Range 2.9 to 20.5+ 1.4+ 10152+
Brahmer 2015 MNEJIM
- - - -a -
Nivolumab: non eplderlncnde (PD]_ I)
-
Table 2. Tumor Response with Mivolumab versus Docetaxel in Patients with A Crorall Survival
Advanced NMonsguamous Mon—Small-Cell Lung Cancer.® - 1
= No. of Median 1=¥r
Nivaolumab Docetaxel = Dasthe cwu—all Overall
N o Tatal No. Suarwiwal Survival Rate
Variable (N = 292) (N = 250} _E - iy P o555 Oy
i i 3} L =
Ohjective responset %— — el Mivolurnab 190/297 127 [27-154) 51 4556}
MNe. of patients 56 16 'E = ‘-\_h- Docetaxel 223,290 24 {R1-107) 39 {E3-45)
% of patients {8536 CI) 19 (15-24) 12 (9-17) a e T M e e Hazard ratio for death, 0.73 (95% C1, 0.50-0.89)
Estimated odds ratio (959 CI) 1.7 (1.1-2.6) g - i
P value .02 r r r r r r ]
st averall res . a 12 15 18 21 24 27
est overall response — no. (%) P
) 4 <
Com plete response (L) 14=1) Mo at Risk
Partial response 52 (18) 35 {12} il urn als 292 732 194 159 148 123 62 2 El o
Dacotaxel z90 244 134 130 11 as 34 10 s o
Stable disease 74 (25) 122 {42}
Progressive disease 129 (44) &5 {29}
Cauld not be determined 13 (1) 47 {16}
Time to response — moiy
Median 21 2.6
Range 1.2-8.6 1.4 63
Duration of response — moiY
Median 17.2 5.6
Ramge 1.8 to 22.6+ 1.2+ to 15.2+

Borghai NEIM 2015
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Colorectal

A Progression-free Survival in Cohorts with Colorectal Cancer
1.0 P=0.001 by log-rank test
g
=
= 0.8
=
W
et
£ gem
E o Bismatch nf"l,:l.ylr—d'f'{ cient
=
T@ (44
For
E
2 0.24 Misrmatch repalr—pr{l{ cient
o
0.0 T T T T 1
0 3 & 4 FJ 15
Months
Me. at Risk
Mismatch repair— 11 2 B 2 1] 1]
deficient
Mismatch repair— 21 2 1 a ) o
pr{:-f'lql._ﬁrlr

B Overall Survival in Cohorts with Colorectal Cancer

Probability of Overall Survival

Mo, at Risk

Eismatch repair-
deficient

Eismatch repair-
proficient

1.0 P=0.03 by log-rank test
T
0.6- Mismatch repair—deficient
0.4+
Misrmatch r&pmr—pn}r’u: ent
0.2=
0.0 T T T T 1
o 3 & | 12 15
Months
11 q 7 5 1 0
21 12 ] 1 1 0

M

Le DT et al. N Engl J Med 2015
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Durvalumab et NSCLC stade Il post RT-CT

Progression-free Survival in the Intention-to-Treat Population.

No. of Events/
Total No. Median PFS 12-Mo PFS 18-Mo PFS
of Patients (95% ClI) (95% ClI) (95% Cl)
1.07= mo % %
“%  Durvalumab  214/476  16.8 (13.0-18.1) 55.9 (51.0-60.4) 44.2 (37.7-50.5)
0.9 » Placebo 157/237 5.6 (4.6-7.8) 35.3 (29.0-41.7)  27.0 (19.9-34.5)
B |
S 0.8
=]
0
g 0.7
'-ol-
_5 0.6
g
E" 054 Durvalumab
& 044 E
° |
2 03- :
- i
3 o02- ! Placebo: :
a Stratified hazard ratio for disease progression \
0.14  ordeath, 0.52 (95% Cl, 0.42—0.65) : :
Two-sided P<0.001 : i
0.0 I T I ; I ; T T 1
0 3 6 9 12 15 18 21 24 27
Months since Randomization
No. at Risk
£ e Durvalumab 476 377 301 264 159 86 44 21 4 1
# Placebo 237 163 106 87 52 28 15 4 3 0

/ Antonia SJ et al. N Engl J Med 2017;377:1919-1929.
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Efficacite

Mel

TNBC 30-40 NSCLC
20% ‘ -—-:}v 15-20%

Ovarian SCLC
15%, 15%

PD1/PD-L1
CRC MSI blockade RCC

40% reported ORR 15-20%

Hodgkin Eladder
65-85% 25%

HCC HNSCC
20% Gastric  15-25%
20%

Hodi ASC0 2044, Erabener 500 2044, Motzer 4500 3014, Hemanishi 4500 3014, Ancell =t sl., 2014, fibas 8500 2014, Rival AS00 2044, Seiwert ASCD 2044, Nards SAECS 2014, Brahmer et al, 3012, Herost =t al., 2044,

Powles et al, 2034, Segal 4500 3014, Shewert 8500 2015, Woldhok ASO00 2019, EMIENS ASCR 2045, Bang 4500 3015, KEhousirg ASCO 2049, Hamanishi ASCO 2049, Varga ASCO 2015
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Avenir ...

MIqul(z "lull
I'Dllorm?"i D) ——
q |
|
Ol ——r

Pulor PO @

Inhibition

MHC class e

onn.

ol o

141 €
Mot o

Nat Rev Cancer 2012

APC or peripheral cells
BIH4 HVEM BLA 872 BIH2 B7HI BIDC

Stimulation

Lymphocytes

Stimulation

lg-Temily % lg-family
ligand receptor
mw  @ITSM

Ig-family ligand TNF-femity

with multiple receptor

gy domains or ligend
O TAM

Nature Reviews Drug Discovery 12, 130-146 (February 2013)
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Avenir

Associations :

1. 2 immunothérapies combinées : ipilimumab + nivolumab dans le mélanome

2. Immunothérapie + chimiothérapie : NSCLC, vessie, estomac

3. Immunothérapie + radiothérapie

4. Immunothérapie et modulateur du micro-environnement : épacadostat et PD1
*microenvironnement déplété en tryptophane = immunosuppresseur surles Ly T

*IDO = enzyme qui catalyse la dégradation du tryptophane en kynurenine
*épacadostat = inhibiteur de IDO (indoleamine2,3-dioxygénase)

+ biomarqueurs efficaces.

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo
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Toxicités de I'lpilimumab

72 premieres heures

Fatigue, nausées, vomissements, diarrhée, fievre, céphalées, étourdissements, rash, prurit, ...

=» traitement symptomatique

Par apres : effets secondaires d’origine immune

Profil totalement différent des chimiothérapies/thérapies ciblées.

A tout moment durant le traitement, y compris quelques mois plus tard!
allant de l'insidieux au brutal

d'un grade faible a mortel |

Les principaux : cutanés, gastro-intestinaux, hépatiques, endocriniens.

Tout grade confondu : 85 % des patients.

/‘ Grade 3-4 : 25 % des patients.
@ Fecher L, The Oncologist 2013

L ] Teply B, Oncology 2014
‘w Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo
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Immunothérapie : toxicités : les « ites »

REPIRATORY
Pneum_x_itis

VASCULAR
Myocarditis
Pericardifis

Vasculitis

MUSCULO
SKELETAL

Arthritis
Dermatomyositis

l [ Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo
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|

Toxicité cutanee

consider prophylactic initiation of

emollients or moisturizers

Baseline

(S

-Erythematous and/or maculopapular rash
(10-30% BSA)

-DOry skin
-Pruritus. localized or diffuse intermittent

(Vlllllgo (no intervention indicated)

N

(m“mmmm.
-Erythematous rash (>20% BSA)
-Pruritus, diffuse and constant

-Blisters, ulceration, bullae, necrotic
or hemorrhagic lesions

——/

*If grade 2 rash improves to grade 1 or |ess, may consider resuming ipilimumab.

C oxic epidermal necrolysis

J

S Mild (grade 1) B
-Moisturizers
~-Topical interventions
-Monitor
k Continue ipilimumab )
-

Moderate (grade 2) =
-Topical steroids

-Antihistamines or other
antipruritic agents
-Persistent symptoms
after 1-2 weeks, consider
course of oral steroids

-Consider dermatalogy
consult if persists

Continue ipilimumab
\_ (if improved/resolved) J

-laper over =4 wee
symptoms controlled

-Cansider hospital admission
-Dermatology cansult +/- biopsy

\Dlsconﬂnuo ipilimumab* /

Fecher L, The Oncologist 2013

/

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo
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Toxicite gastro- mtestlnale

Mild (grade 1): T
<4 stools/day over baseline Continue ipiimumak
Slgns/symptoms; 3 e e
; <No steroids Improves to =grade 1
-Increase in stool count : =9 ¢
-Diarrhea \_ sMonitor clasely J l Continue ipilimumab )
-Blood or mucus in stool
-Abdominal cramping or pain ( Moderate (grade 2l = Persistent symptoms
-Nausea or vomiting 4-6 stools/day over - >5-7 days
-Fever > blood, or mucus Foidleh ' !
: > z4~week taper once
- -Symptomatic treatment symptoms controlled
-No steroids
3 3 Hold ipilimumab
- s -Monitor closely 7, & kil agracia 1 J
Evaluate for other causes, g
such as infection, progression
w
non-irAE found = Severe (grade 3 or 4): (" Persistent symptomsor )
§ ‘ relapse with taper
severe or petslstem -Start |V steroids
~Treat non-irAE cause abdominal pain; fever; - =4-week taper once
-Monitor i'eus: peritoneal slgns.' symp‘oms contro"ed
life-threatening -Consider Gl consult/endoscopy
:e“'r?‘:tmh y'p"e‘:j‘:i‘imz Hold ipilimumab
; ¥
*Symgtomatic treatment includes antidianrheal ;i until =grade 1
medications, intravenaus fluids, atc, 2 mg/kg/day or BID or equivalent k ~
The role of probliotic agents has not been established. 2 <
-Gastroenterology consult, K Persistent symptoms or
By, - liarrhé : endoscopy > relapse with taper
oute diarrhee est sus pecte et -Evaluate for perforation
loit & bi | g e -Consider infliximab or other
doit etre bilantee. immunosuppressive agent
'u:k?“n':" “':2;“"9:‘3 -Avoid inflimab if
, A antinue ipiiimum perforation or sepsis
oy - Les sym ptomes pe uvent B R ahluste forother cadtl
progresser trés rapidement. \___ Discontinue pilimumab

Ly Fecher L. The Oncologist 2013 4
@ Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo




Toxicite hépatique
i ASTIAL:‘:::( ULN® \9( pEines iniimiariy )

lavaled AS
-Elevated bilirubin
~Jaundice
-Abdominal, right upper quadrant pain
-Naussa or vomiting

-Fever
-Encephalopathy

\

Evaluate for other causes:
|8, medications, infection, disease w

*ULN=yppear it of noemal,

and/or total bilirubin
<1.5x ULN (or <2 baseline)

-Monitor, consider increased

. frequency ¥
(~ Moderate: N
AST/ALT 3-8x ULN

(or =2 baseline)

-Increase monitering:
daily x 3 days,
orevery 3 days

-Consider autoimmunity workup
-Cansider imaging-disease

\ progression? =

Severe:

AST/ALT >8x ULN and/or
total bilirubin >5x ULN

-High-dose |V steroids, ie,
methylprednisolone 2 mg/kg/day
or BID or equivalent

-Hospital admission
-Daily LFTs

-Hepatology/gastroanterology
consull

-Consider liver biopsy
Discontinue ipilimumab

Fecher L, The Oncologist 2013

Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo

=1 -Consider hepatology/Gl consult

Improves to =grade 1, J

~Taper steroids over 24 weeks,
if LFTs normalized
Hold ipilimumab

until resolved
_

(1 LFTs stable/declining daily )
for § consecutive days

-Decrease LFTs to every 3 days,
then weekly
If LFTs normalized and
symptoms resolved

\_-Taper steroids over =4 weeks )

ﬁf relapse with steroid hpw\

-Increasa steroid until
improvement, then siow taper
If persistently refractory to
steroid taper OR no response to
high-dose steroids in 3-5 days
-Consider additional

\immunosupptessive agenl/

30



Toxicité endocrinienne

Normal results: W
f B > No further intervention Continue ipilimumab
Continue to monitor, repeat labs 1]
.
-! rum st! Ies: / -_Moderate: N
TSH, free T4, - Abnormal findings
Signs/symptoms: total and free T3, Symptomatic
-Abnormal electrolytes m;gr;'sol, No evidence of adrenal crisis Symptoms and labs
-Fatigue, malaise Consider: LH > -Mds: oral orlV, improved/resolved
“Consider: LH, equivalent to prednisone -Taper steroids
-Headache FSH, prolactin, 1 ma/kg/day over =24 weeks
-Vision changes or field cuts tes:z‘s;zf)one -Endocrine consult Consider resuming
-Nausea or vomiti i
e ~ -MRI brain with and \ Hold Jplmumnab / jpeitumat
g Sl pau) without contrast
-Impotence, loss of libide with pituitary cuts
-Cardiac arrhythmia -Evaluate for
-Hypotension ) othe:jgau%es:
ie, medications,
-Mental status changes
ge infection, B e P et
brain metastases, = consider steroid taper
disease progression -High-dose IV steroids, May need permanent
ie, methylprednisolone steroid replacement
2 mg/kg/day or BID or equivalent therapy
\ j -Evaluate for sepsis, treat if indicated = -Additional hormone
-Hospital admission replacement may
b P POMIVE Care be indicated
v =z -Endocrine consult lecormnue lplllmumay
Suspect Adrenal Crisis Yes -Additional workuR (as above)
EEEEET=y once stabilized

Discontinue ipilimumab /
Fecher L, The Oncologist 2013
s ——L 1
@ Cliniques universitaires Saint-Luc — Institut Roi Albert Il — F. Mazzeo




Toxicités du Nivolumab et
Pembrolizumab

Globalement bien toléereés.

Prurit, fatigue, nausées, perte d'appétit principalement, en grande majorité de grade 1 a 2.

Tout grade confondu : 70 % des patients.
Grade 3-4 : 10 % des patients.

Arréet du traitement pour toxicité : généralement 5 a 10 % des patients.

Mais eégalement effets secondaires d’origine immune.

Les principaux : cutanés, gastro-intestinaux, hépatiques, endocriniens.

Cas de pneumopathies déecrits, surtout dans les néos bronchiques.

=2 Globalement les mémes types d'effets secondaires que pour lipilimumab,
mais moins prononcés, et moins fréquents.

(différence en terme d'expression, d'effet sur les T reg, d’isotype d’anticorps)

L Sunshine |, curr opin pharmacol 2015%
Weber 1, 100 2015
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Immunothérapie humorale : anticorps.

L

Anticorps
monocionaux

In

hibiteurs de
tyrosine kinase

Voies de signalisation
~_enaval

T-DM1

ﬁ?"

faw

Y —

Trastuzumab * pertuzumab

TDM-1 (cheval de Troie)

B xmLoﬁtussoerm.cchch Cétuximab

panitumimab
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Immunothérapie humorale : anticorps.

Bevacizumab
Ramucirumab :

cancer gastrique et jonction oesogastrique

NSCLC

carcinome urothéliaux

A
Olaratumab Doxorubicin
1-0— plus doxorubicin
Patients/events 66/55 67/48
0-9+ Median, months 6-6 41
0.8 (95% C1) (41-8-3) (2:8-5-4)
— HR (95% Cl) 0.67 (0.44-1-02)
_g 0-7— Stratified p value 0-0615
=
2 0-6 —
) Independent Olaratumab Doxorubicin
<+ 0.5 assessment* plus doxorubicin
R Patients/events 66/37 67/34
i Median, months 8.2 ot
ga 0.3 (95% Cl) (5:5-9-8) (31-7-4)
= HR (95% CI) 0-67 (0-40-1-12)
0.2 Stratified p value 01208
0-1- —4— Olaratumab plus doxorubicin
—r— Doxorubicin
o T T T T T T T T T T T T T 1
aratuma o 2 a 6 8 10 12 14 16 18 20 22 24 26 28 30
Number at risk e tmonths)
Olaratumab 66 50 39 29 21 15 11 6 3 3 2 2 o 1
plus doxorubicin
Doxorubicin 67 38 28 13 7 7 7 4 2 1 @ e} o o
B
1.0 Olaratumab Doxorubicin
plus doxorubicin
0-9- Patients/deaths 66/39 67/52
0.8 Median, months 265 147
. (95% CI) (20-9-31-7) (9-2-17-1)
0.7 HR (95% C1) 0-46 (0-30-0-71)
e Stratified p value 0-0003
£ o6+
=
2 0-5-
=]
S 0.4
S
0-3-
0-2]
O-1+
o T T

Number at risk
Olaratumab
plus doxorubicin
Doxorubicin

Time (months)

0 2 4 & & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

66 62 60 57 52 51 50 47 43 41 41 39 33 32 29 26 16 16 15 8 3 3 1 1

67 61 51 46 43 37 34 32 28 23 21 19 19 15 13 13 10 7

6 6 5 3 2 1
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Thérapie du cycle cellulaire

Méecanisme d’action des inhibiteurs de
CDK4/6
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Thérapie du cycle cellulaire

A Investigator Assessment

100+ & r . .
M~ 1°¢ ligne de traitement standard du cancer
& 80 . / .
=
g du sein métastatique ER (+), Her 2 (-)
g’g 60 Palbociclib-Letrozole
£F s
s 2
&

z o Hazard ratio, 0.58
azari io, 0.
.E 204 (95% C1, 046-0.72) Placebo-Letrozole
a 10 Two-sided P<0.001
c T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33
Months
No. at Risk
Palbociclib— 444 395 360 328 295 263 238 154 69 29 10 2
Letrozole
Placebo— 222 171 148 131 116 98 81 54 22 12 4 2
Letrozole

Palbociclib
Ribociclib
Abemaciclib

B Central Assessment

Palbociclib—Letrozole

Placebo-Letrozole

20 Hazard ratio, 0.65
1 (95% Cl, 0.51-0.84)
104 Two-sided P=0.001

Probability of Progression-free
Survival (%)
wv
o
1

Toxiciteés :

O T T T T T T T T i f T T
Coroe e oo Neutropénie (rarement fébrile)
'anoll;::;igiizl-(- 444 384 344 319 281 252 228 149 68 31 9 2 D i a r rh é e S
Letrozole
Plafee(t:s;o|e 222 167 144 131 111 94 76 49 22 12 3 2 Hepatlte medlcamenteuse

Finn RS et al. N Engl J Med 2016;375:1925-1936.

-,
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Mécanisme de réparation de I'’ADN

Les inhibiteurs de PARP
La théorie de la létalité synthetique

Chimiothérapie, rayons X, ...

|

ADN endommagé

! T

' - : perte de BRCA +
[collulo normale I perte de BRCA PARP inactivé , PARP inactivé

= tml |
= B N ==

Adapté de Comen EA et al. Oncolagy. 2010 24 55+62
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HR = 018:1C..., (010 031); p<0,0001

Parp inhibiteurs

100
90
a0
70
a0
50
40

Rechute cancer ovarien platine-sensible
Sein et BRCA muté
Cancer de prostate (BRCA muté)

Survie sans progression (%)

LYNPARZ A™
ORL *
20
10
a Temps (mois)
Olaparlb 0 3 3 9 12 15
Véliparib Suivi médian : 5,6 mois (4,5 - 87) au 30 juin 2010
niraparib
Rucaparib
Survie sans progression selon le sous-
groupe moléculaire HRD
1,0
Toxicités : 0.8
Hématologique 0,6
Fatigue o
Nausées — diarrhées — BRCA™

0,2 = BRCAfie
— Biomarqueurs négatifs

0 T T T T T T 1
0 2 4 & 8 10 12 14

Mois

S
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Et encore. ...
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