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The Journal of Urology

Volume 116, Issue 2, August Pages 180-182

Intracavitary Bacillus Calmette-guerin in the Treatment of
Superficial Bladder Tumors

A. Morales ', D. Eidinger, A.W. Bruce

Predicting Response to Intravesical Bacillus Calmette-Guérin
Immunotherapy: Are We There Yet? A Systematic Review

Ashish M. Kamat®*, Roger Li°, Michael A. O'Donnell”, Peter C. Black , Morgan Roupret“, _
James W. Catto ¢, Eva Comperat’, Molly A. Ingersoll%, Wim P. Witjes", David J. McConkey ',

J. Alfred Witjes’

Nivolumab et Pembrolizumab approuvés par la FDA en L2



Immunization

Mellman, Nature, 2011
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A Activation C Exhaustion

Proliferation T
Effector eytokines 1
Cytotoxicity 1

Dyck, Eur J Immunol, 2017



Parasites Parasites

Suppression of anhparasmc Enhancement of antiparasitic T-cell
T-cell responses responses by immune checkpoint blockade |

Dyck, Eur J Immunol, 2017
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The NEW ENGLAND JOURNAL of MEDICINE 2015
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Nivolumab in Previously Untreated
Melanoma without BRAF Mutation
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

2015

Nivolumab versus Docetaxel in Advanced
Nonsquamous Non-Small-Cell Lung Cancer

B Duration of Response H. Borghaei, L. Paz-Ares, L. Horn, D.R. Spigel, M. Steins, N.E. Ready, L.Q. Chow,

52% (29 of 56
patients with
ongoing
response)

Mivolumab

Patients with Response

@ Time to first response
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Docetaxe P ongoing [ During docetaxel treatment
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

2015

Nivolumab versus Docetaxel in Advanced
Nonsquamous Non—-Small-Cell Lung Cancer

H. Borghaei, L. Paz-Ares, L. Horn, D.R. Spigel, M. Steins, N.E. Ready, L.Q. Chow,

A Overall Survival

‘Hyperp rogression
No. of Median 1-¥r

100—p-
2 90+
S g0l Deaths/ Overall Overall
H Total No. Survival  |Survival Rate
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No. at Risk
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Cancer Therapy: Clinical

Cancer
Research

Hyperprogressive Disease Is a New Pattern

of Progression in Cancer Patients Treated by

Anti-PD-1/PD-L1 Champiat et al
2016

CT evaluations

Before Baseline 15t Evaluation
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Toxicites rares mais potentiellement mortelles

Digestives Pulmonaires sor se
. . . , Hepatiques
Colites inflammatoires Pneumopathie inflammatoire = .
: o : Hépatites cytolytiques
perforées Epanchement pleuro/péricardique

Toxicités le plus souvent réversible a I'arrét de
I'immunothérapie +/- corticoides

Diapo S Champiat



Toxicités rares
mais potentiellement mortelles

<1%

Rénales

Cardio = %
- . .
Myocardite . é #g . Néphrite
fulminante ,4 @
| n ﬁli‘
i Hématologiques 4
Neurologiques Endocriniennes Aném?eq Cutanees
Guillain Barré  |nsuffisance surrénalienne DRESS

Thrombopénie
Neutropénie

Encéphalite  Acidocétose diabétique Steven Johnson

Diapo S Champiat
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M. B, 67 ans, Tabac 60 PA, K epidermoide bronchique stade IV (os, rate)
Nivolumab débuté le 13/03/2015 en L3

26/02/2015 22/04/2015



. TDM 17/06/2015 (M3)
e AM2: thyroidite grade 2

« AM3 : minime dyspnée

TDM 22/04/2015




Pas de fievre, Pas de S. inflammatoire
EFR
CPT 94%; CV 74%; VEMS 70%; VEMS/CV 71%; DLCO 51%

Fibroscopie avec LBA

— 60 ml récupérés / 150 ml injectés
— 1170 000 cellules/ml dont 65% M; 32,5% L; 2% PNN; 0,5% PNE

— 30% CD4, 67% CD8
— Stérile

¥

Pneumopathie au nivolumab grade 2
Stop nivolumab
Corticoides 1 mg/kg + Bactrim



Nivo débuté le 13/03/2015

17/06/2015 I 2/07/2015 23/09/2015

J1t CT Stop

Stop nivolumab cT

-
-

e 2

09/12/2015 10/02/2016
CT CT=7,5mg

18/11/2015
Fibro LBA J1



Nivolumab débuté le 13/03/2015 et arrété en juin 2015

17/06/2015 18/11/2015 05/09/2017



17/06/2015 18/11/2015 05/09/2017
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Efficacité prolongée ... toxicité potentielle prolongée

Time to onset of Treatment-related select AE
Example: Nivolumab in SCC (pooled analysis from CM-063 & CM-017)

26 = M skin Renal
£
E E‘ M Gastrointestinal [ Hepatic
o
88 B Pulmonary® Hypersensitivity/
S infusion reaction
- B Endocrine
oo
T 5
= >
guw
e
¥
™
= | I J 1
=3-6 =612 =12-24
Months
Pts still on study, n 248 206 153 84
Pts still on treatment, n 248 134 85 38
Total pts with a first event2n 49 14 10 2

Longest time to onset: Hepatic and Endocrine IRAEs

Antonia 5, ESMO 2015, abstract: 346



Facteurs prédictifs de toxicite

Grade 3-4 immune related Adverse Events

with anti-CTLA4 + anti-PD-1
45,0% -
40,0% -
35,0% -
30,0% -

25,0% -
20,0% - 18,6%

39,6%

M Grade 3-4
15,0% -
10,0% - 7,7%
0,0% -

nivolumab ipilimumab

Larkin et al, N Engl J Med 2015.



Incidence per 1,000 person (months)

Incidence per 1,000 person (months)

50

45—

35

30

254

20

15

10+

30

257

207

Gl

Liver

|ncreased ALT

Grade 1-2 in light colours and grade 3-5 in darker colours

D Ipilimumab EILQJJ“T;;: * . Niveolumab D Pembrolizumab

General

Skin

Grade 1-2 in light colours and grade 3-5 in darker colours

D Ipilimumab |p‘i[imumah T . Nivolumab D Pembrolizumab

MNivolumah

Lung

Endocrine

Hypothyroidism Pneumonitis

Boutros, Nature Rev Clinical Oncol 2016

Colitis Hyperthyroidism - Hypophysitis



Facteurs préedictifs de toxicite

le terrain

o ATCD personnel et familial de maladie auto immune
augmente le risque d’El d’origine immunologique

.TEt'.ﬂE ETFFEHJ'EI'II:'E of the 10 Most Common InI:Iil.'i-;!L_aI Autaimmunea
Diseases Among 210 509 Patients With Lung Cancer

Autoimmune Disease Prevalence, %
Rheumataid arthrites 58
Psoriasis 2.8
Palymyalgia rheumatic 18

Addesan gisease 1.0
Systemic lepus erythematosus 0.9
Ulcarative colitis 0.8

Glant cell arteritis 0.8

Sicca synorome 0.6
Ragional enteritis 0.5

Meniere disease, unspecified 0.5

Total {(any autcemmune disease) @ Khan, JAMA, 2016




Facteurs préedictifs de toxicite
le terrain

Table 2. Toxicity of anti-PD-1 antibodies in patients with autoimmune disorders

Number (%) (N = 52) Details
Flare AD on PD1
No 32 (629%)
Yes 20 (38%)
Time to flare, median (range), d 38 (8-161)
Grade of flare
G1-2 17 (33%)
G3 3 (69%)
Ga 0 (0%)
Flare by AD subtype
Rheumatologic 14 of 27 (52%) 7/13 RA, 3/3 PMR, 1/2 scleroderma, 2/2 Sjogren's, 1/2 psoriatic arthritis
Dermatologic 3 of 8 (38%) 3/6 psoriasis
Gastrointestinal 0 of 6 (0%)
MNeurologic 0 of 5 (09%)
Endocrine 1 of 4 (25%) 1/4 Graves
Respiratory 0 of 2 (09%)
Hematologic 2 of 2 (100%) 2/2MP
Flare by AD stability at start of PD1
Clinically active 9 of 15 (60%)
Clinically inactive 11 of 37 (30%)
On immunosuppression 10 of 20 (50%)

Not on immunosuppression

10 of 32 (31%)

Menzies, Ann Oncol 2017



Facteurs prédictifs de toxicite

I’environnement ?

— Non-susceptible ---- Susceptible ‘i Environmental
individual individual trigger
A %
Clinical disease e ﬂ--‘"nh__-n- B2
, W
- . ! - ,‘ “\ -
E Serological Y N\ - Bl
avtoimmuni ; /!
E ty ‘;""-u’
oo .
i%
No autoimmunity | Y22 A
>

Time

Figure 2: Time to clinical manifestation Wahren-Herlenius, Lancet 2013



Gestion de la toxicite

Common Terminology Criteria
for Adverse Events (CTCAE)

Version 4.0

Published: May 28, 2009 (v4.03: June 14, 2010)

U.S.DEPARTMENT OF HEAL TH AND HUMAN SERVICES

National Institutes of Health
National Cancer Institute
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Complications infectieuses
en rapport avec les ttt immunosuppresseurs

Etude rétrospective MSKCC
2010-14

N= 740 mélanomes traités par ICl

-> 54 soit 7% ont présenté une infection requérant hospitalisation ou AB IV pendant
le TTT ICI ou I'année suivant I'arrét

Sericus Infecton?

Cheractaristc In = 740 Patianisl Crverall ¥as |n=5d4) Mo {in = BAG) F\alue o8 195 % Ci
Age, v, mean {rangsa] B3 f-a3| Bl E+20 BEZ0+085 Ay

Male sex 485 (E3) a0 (4] <30 {63} A1 1.70 §.80-32.049)
Price chemotheraoy 228 (31) 20637 205430} A6 1,34 L96-2.35)
Prior temozolomads 142 (18] 12 (22 130 {13 1] 1.22 {842 36)
Lorticostenod wse 339 b Ak tohj 207 A3 = 00T A N-16138]
inflizimab use 54 (7] 13 024) &1 46 = 0001 4,74 {2 F7-0.45]

Del Castillo, CID 2016




Complications infectieuses

en rapport avec les ttt immunosuppresseurs

Table 2. Specific Infection Types

Infection Type

Mo, of Cases

Becteral
Prigumania
ntra~gbdominal infection
Cranictacal infection
Hacteria! boodstieamn infecton
Clostnoium difficie—associatad diarrhea
Fungal
mvasiee pulmonary aspergillosis
Priaumocysts pnewTionia
Candigda bloodstream infection
Wiral
Zoster idissermnated or faciall
iy enterocolitis

EBV reactivation causing facial nerve paralysis

FParasitic
atrongyloides hyperinfeciion

Total®

Del castillo, CID 2016



Complications infectieuses
en rapport avec les ttt immunosuppresseurs ?

Etude rétrospective

National Hospital Organization Kyoto Medical Center and Kyoto University Hospital
2015-16

N= 84 NSCLC ayant recu du nivolumab durant cette période

20 / 84 soit 24% ont présenté une pathologie infectieuse (dont 10 étaient sous corticoides)

N= 15 infections bactériennes
- 9 pneumonies
- 1 abces pulmonaire
- 2 bactériémies
- 2 infections cutanées
- 1 tuberculose

N= 2 infections fongiques (Aspergillus, Trichophyton)
N= 3 infections virales (1 VZV, 2 Influenza)

Pas de différence en terme de chimiothérapies antérieures ni de corticothérapie entre les

patients avec ou sans infections (PA ? VEMS ?) .
Fujita, ERS 2017



Complications infectieuses ?

72 ans

K epidermoide bronchique

Nov 2014 : L1 carboplatine docetaxel X 4
Mai 2015 : L2 carboplatine gemzar x 4
Dec 2015 : nivolumab x 8

-> apparition de micronodules pulmonaires
-> interferon gamma positif

-> LBA : BAAR +; culture : M. tuberculosis
-> BTB : infiltration lymphocytaire

-> arrét du nivolumab et TTT anti tuberculeux

Anti-PD1 antibody treatment and the development of acute pulmonary tuberculosis

?
IMPUTABILITE - Fujita, JTO 2016



M. tuberculosis et PD1

PD1 et PDL1 up-régulés sur les Lymphocytes T des sujets infectés / BK et diminue sous

TTT efficace Shen, Tuberculosis 2016
Singh, Tuberculosis 2014

Survie réduite chez les souris PD1 -/- aprés aérosol de M. tuberculosis
Augmentation du nombre de colonies a 4 et 8 semaines post aérosol chez souris PD1 -/-
Augmentation des cytokines pro-inflammatoires (inflammation aberrante)

108+ L u CFU
1.0x10%
a6 - : | —m— CHTBLY —

_l.-' —k— P L 50 GFU 1.0x10%

£ g

E L —@— PO-1-£ 320 CFU 1.0%1074 —

§
1.0x10%

I_ —_
1.0x10¢ .

o | 1 1 1
a 50 100 154 204 < . 4 é
Days post-infection Time (weeks)

B Wild type mice
] PD1 deficient mice
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Zhang et al. Critical Care 2010, 14:R220 Se pSi S et P D 1 @
http://ccforum.com/content/14/6/R220 CRITICAL CARE

RESEARCH Open Access

PD-L1 blockade improves survival in experimental
sepsis by inhibiting lymphocyte apoptosis and
reversing monocyte dysfunction

l IB Highlighted Article

Frontline Science: Defects in immune function in
patients with sepsis are associated with PD-1 or
PD-L1 expression and can be restored by
antibodies targeting PD-1 or PD-L1

Andriani C. Patera,*' Anne M. Drewry,” Katherine Chang,* Evan R. Beiter,* Dale Osborne,*
and Richard S. Hotchkiss*

*Infectious Disease and Vaccines Department, MedImmune LLC, Gaithersburg, Maryland, USA; and TDepartment of
Anesthesiology, Washington University School of Medicine, St. Louis, Missouri, USA

RECEIVED JUNE 6, 2016; REVISED AUGUST 1, 2016; ACCEPTED AUGUST 26, 2016. DOI: 10.1189/j1b4HI06162556R



Sepsis et PD1

PD-1 and PD-L1 Impair Innate Inmune Responses

of Septic Phagocytes
Cell activator
Normal /lmpalred\ Restored
responses responses responses Blocking
»ﬁf Abs

ﬁ 'PD-1_ [ PD-1 |
. Ph tosls PD L1 PI:I L1
- Proinflammatory %\l

mediator release
« IFNy release

'

Enhanced Reduced Restoration
innate immune innate immune of innate immune
responses responses functions
Protective Impaired Protective
responses to resistance to responses to
infectious agents infectious agents infectious agents

Ward, JLB 2017



Immunotheéerapie chez le patient
porteur du VIH atteint d’un cancer

Exclu des essais thérapeutiques donc peu de données
Case report
Etude rétrospective CBNPC / HIV / immunothérapie en cours de publication
Etude rétrospective internationale (16 centres)
N= 42 patients dont 29 mélanomes

5 patients transplantés d’organe

11 patients HIV+ (2 RC, 1 RP, 4 SD, 4 PD)

14 patients HCV+ (2 RC, 9 SD, 4 PD)

12 patients HBV + (1 RC, 1 RP, 8 SD, 2 PD)

-> pas d’hépatite reliée au TTT, pas de réactivation du virus

Rai, ESMO 2017



Immunotheéerapie chez le patient
porteur du VIH atteint d’un cancer

Mais AMM non restreintes sur statut HIV

RCP onco VIH

Essai Spanish Lung Cancer Group phase Il durvalumab tumeur solide HIV+

Essai IFCT phase Il CHIVA2 nivolumab L2 pour CBNPC stade IV HIV +

(NJIFCT

Intergroupe Francophone
de Cancérologie Thoracique




VIH et PD1 / PDL1

e Stimulation antigénique chronique / HIV uprégule PD1 et PDL1

-> « immune exhaustion »

e Surexpression PD1 sur Lymphocytes = F pronostique chez patients HIV + non traités
e TTT anti rétroviral réduit I'expression de PDL1

e Données d’efficacité de BMS 936559 (Ac anti PDL1) chez le macaque

Clinical Trial of the Anti-PD-L1 Antibody BMS-936559 in

HIV-1 Infected Participants on Suppressive Antiretroviral
Therapy Juin 2017

Cynthia L. Gay," Ronald J Bosch,* Justin Ritz,” Jason M. Hataye,” Evgenia Aga,’ Randall L Tressler*® Stephen W. Mason,® Carey K. Hwang,'

Dennis M. Grasela,” Neelanjana Ray,” Josh C. Cyktor® John M. Coffin,® Edward P. Acosta,” Richard A. Koup,® John W. Mellors.® Joseph J. Eron';
for the AIDS Clinical Trials 5326 Study Team

I he lournal ol

Phase | randomisée en double aveugle sy INfectious
N= 6 patients HIV+ traités > 350 CD4 @ _Diseases
4 recoivent 1 seule perfusion de BMS-936559 ol
2 recoivent un placebo
Toxicité : hypophysite grade 1

diarrhée grade 2




Immunotherapie chez le patient porteur
d’une hépatite virale atteint d’un cancer

Peu de données
Case report

Etude rétrospective

Hepatitis B virus reactivation in patients with solid
tumors receiving systemic anticancer treatment

C. S. Voican', O. Mir*", P. Loulergue®, M. Dhooge', C. Brezault', J. Dréanic’, S. Chaussade’,

S. Pol*® & R. Coriat’
Ann Oncol 2016

monoclonal antibodies and immunotherapy
To date, no case of HBV reactivation was documented with those
recent agents.



Complications des Immunothérapies

Anticiper

Et prévenir les complications
des TTT -> Bactrim

Champiat, Ann Oncol 2015
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