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Immunothérapie	et	cancer	MSI:
Des	arguments	d’efficacité	des	anti-PD1

• Pembrolizumab:	Anti-PD1	10	mg/kg/14j

Phase	II
3	populations

Objectif	principal:
- iSSP à	20	semaines	=	SSP	selon	les	critères	iRecist
- Taux	de	réponse	objective

CCR	MSI
N=11

CCR	MSS
N=21

Autres	cancers	MSI
N=9

Le	DT	et	al.	N	Engl J	Med,	2015.	
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Patients in cohort C had faster responses 
than did patients in cohort A (median time to 
response according to RECIST, 12 weeks vs. 28 
weeks; P = 0.03). Furthermore, all 6 patients 
(100%) with mismatch repair–deficient tumors 
that were not associated with the Lynch syn-
drome had an objective response, whereas only 

3 of 11 patients (27%) with tumors associated 
with the Lynch syndrome had a response (Table 
S3 in Supplementary Appendix 2) (P = 0.009). No 
other baseline characteristics had a significant 
association with objective responses.

Among the 18 patients with mismatch re-
pair–proficient colorectal cancers in cohort B, 
no objective responses as defined by RECIST 
were observed (Table 2 and Fig. 1, and Fig. S2 in 
Supplementary Appendix 1). In this group, the 
rate of disease control was 11% (2 of 18 patients; 
95% CI, 1 to 35).

All the patients who had a response as de-
fined by RECIST (Table 2) also had a response 
according to immune-related response criteria 
(Table S2 in Supplementary Appendix 1).

Survival
In the cohort of patients with mismatch repair–
deficient colorectal cancer (cohort A), the medi-
an progression-free survival and median overall 
survival were not reached (Fig. 2). In contrast, 
among the patients with mismatch repair–profi-
cient cancers (cohort B), the median progres-
sion-free survival was only 2.2 months (95% CI, 
1.4 to 2.8), and the median overall survival was 
5.0 months (95% CI, 3.0 to not estimable). In 
cohort C (patients with mismatch repair–defi-
cient noncolorectal cancer), the median progres-
sion-free survival was 5.4 months (95% CI, 3 to 
not estimable), and the median overall survival 
was not reached. A post hoc comparison of the 
cohorts with mismatch repair–deficient and 
mismatch repair–proficient colorectal cancers 
showed hazard ratios for disease progression or 
death (0.10; 95% CI, 0.03 to 0.37; P<0.001) and 
for death (0.22; 95% CI, 0.05 to 1.00; P = 0.05) 
that favored patients with mismatch repair–defi-
cient colorectal cancer (Fig. 2).

To evaluate whether the difference in survival 
might be due to prognostic differences, we mea-
sured the time since the diagnosis of metastatic 
disease and the clinical performance of the 
regimen that patients had received before enroll-
ment. We found that there was no significant 
difference between patients with mismatch re-
pair–deficient colorectal cancer and patients 
with mismatch repair–proficient colorectal can-
cer with respect to the duration of metastatic 
disease (P = 0.77 by the log-rank test) or the 
median progression-free survival while receiving 
their previous regimens (P = 0.60 by the log-rank 

Figure 1. Clinical Responses to Pembrolizumab Treatment.

The biochemical responses to pembrolizumab treatment are shown in Pan-
el A. Serum levels of protein biomarkers were measured at the start of each 
treatment cycle, and the values represent percentage changes from base-
line. Each line represents one patient; patients were included if their base-
line tumor marker values were higher than the upper limit of normal. CA-
125 was used as the biomarker for one patient with endometrial cancer, 
CA19-9 was used for one patient with cholangiocarcinoma and one patient 
with ampullary cancer, and carcinoembryonic antigen (CEA) was used for 
all other patients. Radiographic responses to treatment with pembrolizum-
ab, evaluated on the basis of Response Evaluation Criteria in Solid Tumors 
(RECIST), are shown in Panel B. Tumor responses were measured at regu-
lar intervals, and the values shown are the largest percentage change in the 
sum of longest diameters from the baseline measurements of each mea-
surable tumor. Each bar represents one patient.

C
ha

ng
e 

in
 T

um
or

 M
ar

ke
r L

ev
el

(%
)

200

100

0

−100
0 100 200 300 400

Days

B Radiographic Response

A Biochemical Response

C
ha

ng
e 

fr
om

 B
as

el
in

e 
in

 th
e 

Su
m

of
 L

on
ge

st
 D

ia
m

et
er

s 
(%

)

100

50

−50

0

−100

Mismatch repair–proficient colorectal cancer

Mismatch repair–deficient colorectal cancer

Mismatch repair–deficient noncolorectal cancer

Mismatch repair–deficient colorectal cancer

Mismatch repair–proficient colorectal cancer

Mismatch repair–deficient noncolorectal cancer

0% (no change)

20% increase (progressive disease)

30% decrease (partial response)

The New England Journal of Medicine 
Downloaded from nejm.org at INSERM DISC DOC on February 3, 2016. For personal use only. No other uses without permission. 

 Copyright © 2015 Massachusetts Medical Society. All rights reserved. 

CRC	MSI CRC	MSS Autres cancers
MSI

N 10 18 7

Taux de	réponse
objective 40% 0% 71%

Taux de	SSP	à	20	sem 78% 11% 67%

Statut	MSI:
des	arguments	d’efficacité	des	anti-PD1	

Pembrolizumab

Le	DT	et	al.	N	Engl J	Med,	2015.	



Cancer	colorectal	MSI:
Des	arguments	d’efficacité	des	anti-PD1

Etape	1:	Nivolumab	3mg/kg/2s	1

Etape	2:
Nivolumab	3mg/kg/2s	+
Ipilimumab 1mg/kg/3s

Puis	
Nivolumab seul	2

CCR	Métastatique
MSI	High
L3	(45%)	

Nivolumab	
3mg/kg/2s

1- Overman	MJ	et	al.	Lancet	Oncol,	 2017
2- Overman	MJ	et	al.	J	Clin	Oncol,	 2018

Objectif	principal	 :	taux	de	réponse	RECIST	investigateur
Objectif	secondaire	:	taux	de	réponse	RECIST	centralisée,	SSP,	SG,	tolérance

• Phase	I/II	Checkmate 142:	Anti-PD1	+/- Anti-CTLA4



Cancer	colorectal	MSI:
une	efficacité	des	anti-PD1

1- Overman	MJ	et	al.	Lancet	Oncol,	 2017
2- Overman	MJ,	Abstract	ASCO	GI,	2018

Nivolumab
N=74

Taux de	réponse,	n	(%) 24 (32)

Meilleure	réponse,	 n	(%)

Réponse	complète 0

Réponse	partielle 22	(30)

Stabilité 25	(34)

Progression 21	(28)

ND 4	(5)

Contrôle	de	la	maladie	>	12	
sem 47	(64)

Actualisation	ASCO	GI	2018:	
(Suivi	médian	21,2	mois)

à Chez	les	patients	<	L3:
- Taux	de	réponse	 	52	%
- Maladie	contrôlée	81%

à SSP	18	mois:	44%

à SG	18	mois:	67%



Cancer	colorectal	MSI:
Une	efficacité	des	anti-PD1

1- Overman	MJ	et	al.	Lancet	Oncol,	 2017
2- Overman	MJ	et	al.	J	Clin	Oncol,	 2018

Nivolumab
N=74

Nivolumab	+	Ipilimumab
N=119

Taux de	réponse,	n	(%) 24 (32) 65	(55)

Meilleure	réponse,	 n	(%)

Réponse	complète 0 4	(3)

Réponse	partielle 22	(30) 61	(51)

Stabilité 25	(34) 37 (31)

Progression 21	(28) 14	(12)

ND 4	(5) 3	(3)

Contrôle	de	la	maladie	>	12	
sem 47	(64) 95	(80)

• Tolérance:	29%	de	toxicité	grade	¾	(↗transaminases,	prurit)



Cancer	colorectal	MSI	

1- Overman	MJ	et	al.	Lancet	Oncol,	 2017
2- Overman	MJ	et	al.	J	Clin	Oncol,	 2018

à Association	anti-PD1	et	anti-CTLA4:
• Survie	sans	progression	à	12	mois:	71%	(ic95%	61,4	– 78,7)
• Survie	globale	à	12	mois	:	85%	(ic95%	77	– 90,2)

the rate (28%; 95% CI, 17 to 41) reported with pembrolizumab
monotherapy in previously treated patients (n = 61) with MSI-H
mCRC in KEYNOTE-164, of whom 15% had BRAFmutations and
90% had received $ two prior lines of therapy.12,13 Although
results with pembrolizumab monotherapy in KEYNOTE-016
showed numerically higher response rates (57%; 95% CI, 39 to
73), the limited number of patients (n = 28) and sites (n = 6;
United States only) as well as a high rate of Lynch syndrome (54%)
may have biased findings in this study.10,30,31 In an indirect
comparison of PFS and OS, estimated 12-month PFS (71%) and
OS (85%) rates with nivolumab plus ipilimumab were numerically
higher relative to those observed with anti–PD-1 monotherapies
(nivolumab [CheckMate-142]: PFS, 50% and OS, 73%; pem-
brolizumab [KEYNOTE-164]: PFS, 34% and OS, 72%).11-13

Despite the caveats associated with indirect comparisons, Kaplan-
Meier plots of PFS and OS with nivolumab monotherapy and
nivolumab plus ipilimumab combination therapy in CheckMate-
142 suggest that the addition of ipilimumab may improve the long-
term clinical benefit of nivolumab (Fig 3)11; additional investigation
is warranted.

Nivolumab plus ipilimumab combination therapy has been
investigated using different doses and schedules in other tumor
types, and the safety profile has been found to be influenced by the
ipilimumab dose.20,21,32 In mCRC, nivolumab 3 mg/kg plus ipi-
limumab 1 mg/kg once every 3 weeks was selected based on the
safety cohort of CheckMate-142.33 At this dose, a majority of
patients received all four doses of ipilimumab, and the safety
profile was manageable. Importantly, the incidence of diarrhea
and colitis with combination therapy did not seem elevated in this
population compared with that in patients with other solid
tumors.20,21,32 The rate of any-grade and grade 3 to 4 TRAEs was
73% and 32%, respectively, and efficacy was maintained (ORR,
63%; DCR, 81%) in patients who discontinued treatment because
of study drug–related AEs.11 Nonendocrine select TRAEs resolved
in most patients (range, 71% to 96%) in a median of 1.5 to 9.0
weeks with the use of protocol-specified management algorithms;
endocrine TRAEs resolved in 40% of patients. Of note, the overall
rate of any-grade TRAEs in the combination therapy cohort was
comparable to that in the nivolumab monotherapy cohort (70%),

and the rates of discontinuation because of study drug-related
AEs (13% and 7%, respectively) were modest in each cohort.11

Importantly, patients exhibited statistically significant and clin-
ically meaningful on-treatment improvements with combination
therapy in key PROs, including symptoms, functioning, and
QOL.

In conclusion, the results presented here demonstrate that
nivolumab in combination with ipilimumab provided durable
responses, high DCR, encouraging survival rates, manageable
safety, and meaningful improvements in key PROs in previously
treated patients with dMMR/MSI-H mCRC. Considering the
indirect comparisons that suggest numerically higher response
rates and an improved long-term clinical benefit with nivolumab
plus ipilimumab relative to anti–PD-1 monotherapy, and the fa-
vorable benefit-risk profile of combination therapy, nivolumab
plus ipilimumab represents a promising new treatment option in
these patients. Evaluation of nivolumab plus ipilimumab as a first-
line therapy (phase II) in patients with dMMR/MSI-H mCRC is
ongoing.
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Fig 3. Kaplan-Meier plots of (A) progression-free survival (PFS) per investigator assessment and (B) overall survival (OS) in patients treated with nivolumab plus ipi-
limumab in the analyses presented herein or nivolumab in the monotherapy cohort of CheckMate-142 from an analysis that had a similar median follow-up (potential time
on study from first dose to data cutoff: 13.4 months).11
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the rate (28%; 95% CI, 17 to 41) reported with pembrolizumab
monotherapy in previously treated patients (n = 61) with MSI-H
mCRC in KEYNOTE-164, of whom 15% had BRAFmutations and
90% had received $ two prior lines of therapy.12,13 Although
results with pembrolizumab monotherapy in KEYNOTE-016
showed numerically higher response rates (57%; 95% CI, 39 to
73), the limited number of patients (n = 28) and sites (n = 6;
United States only) as well as a high rate of Lynch syndrome (54%)
may have biased findings in this study.10,30,31 In an indirect
comparison of PFS and OS, estimated 12-month PFS (71%) and
OS (85%) rates with nivolumab plus ipilimumab were numerically
higher relative to those observed with anti–PD-1 monotherapies
(nivolumab [CheckMate-142]: PFS, 50% and OS, 73%; pem-
brolizumab [KEYNOTE-164]: PFS, 34% and OS, 72%).11-13

Despite the caveats associated with indirect comparisons, Kaplan-
Meier plots of PFS and OS with nivolumab monotherapy and
nivolumab plus ipilimumab combination therapy in CheckMate-
142 suggest that the addition of ipilimumab may improve the long-
term clinical benefit of nivolumab (Fig 3)11; additional investigation
is warranted.

Nivolumab plus ipilimumab combination therapy has been
investigated using different doses and schedules in other tumor
types, and the safety profile has been found to be influenced by the
ipilimumab dose.20,21,32 In mCRC, nivolumab 3 mg/kg plus ipi-
limumab 1 mg/kg once every 3 weeks was selected based on the
safety cohort of CheckMate-142.33 At this dose, a majority of
patients received all four doses of ipilimumab, and the safety
profile was manageable. Importantly, the incidence of diarrhea
and colitis with combination therapy did not seem elevated in this
population compared with that in patients with other solid
tumors.20,21,32 The rate of any-grade and grade 3 to 4 TRAEs was
73% and 32%, respectively, and efficacy was maintained (ORR,
63%; DCR, 81%) in patients who discontinued treatment because
of study drug–related AEs.11 Nonendocrine select TRAEs resolved
in most patients (range, 71% to 96%) in a median of 1.5 to 9.0
weeks with the use of protocol-specified management algorithms;
endocrine TRAEs resolved in 40% of patients. Of note, the overall
rate of any-grade TRAEs in the combination therapy cohort was
comparable to that in the nivolumab monotherapy cohort (70%),

and the rates of discontinuation because of study drug-related
AEs (13% and 7%, respectively) were modest in each cohort.11

Importantly, patients exhibited statistically significant and clin-
ically meaningful on-treatment improvements with combination
therapy in key PROs, including symptoms, functioning, and
QOL.

In conclusion, the results presented here demonstrate that
nivolumab in combination with ipilimumab provided durable
responses, high DCR, encouraging survival rates, manageable
safety, and meaningful improvements in key PROs in previously
treated patients with dMMR/MSI-H mCRC. Considering the
indirect comparisons that suggest numerically higher response
rates and an improved long-term clinical benefit with nivolumab
plus ipilimumab relative to anti–PD-1 monotherapy, and the fa-
vorable benefit-risk profile of combination therapy, nivolumab
plus ipilimumab represents a promising new treatment option in
these patients. Evaluation of nivolumab plus ipilimumab as a first-
line therapy (phase II) in patients with dMMR/MSI-H mCRC is
ongoing.
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Cancer	colorectal	MSS:
CEA-TCB	:	Anticorps	bispécifique	CD3-ACE

Tabernero J	et	al,	ASCO	GI,	2017

àActivité	prometteuse	dans	les	CCR	(dont	MSS)	à	partir	de	la		3eme	ligne	
àEtude	de	phase	I	devant	être	confirmée



Cancer	gastrique	/JOG	avancé



Anti-PD1	et	cancer	gastrique		
Attraction-2

• Phase	III	randomisée,	asiatique avec	Nivolumab
• ADK	gastrique/cardia avancés en	3ème	ligne (N=493)

Kang YK,	Lancet	Oncol,	2017

Articles

www.thelancet.com   Vol 390   December 2, 2017 2465

sided significance level of 0·05. An odds ratio and 95% CI 
were also calculated using the Cochran-Mantel-Haenszel 
method, stratified by country, ECOG performance status, 
and number of organs with metastases. A subgroup 
analysis of overall survival was done with an unstratified 
Cox model of predefined baseline and disease 
characteristics, including HR and corresponding 95% CIs 
to examine the effect of treatment on overall survival. 
Interaction between treatment group and demographic 
factors with respect to overall survival was tested using a 

multivariate Cox proportional hazards model adjusted 
by each demographic factor; a pinteraction value of less 
than 0·15 was considered significant. Survival analyses 
were done in the intention-to-treat population, which 
included all patients who were randomly assigned. Tumour 
response (ie, objective response and disease control) was 
calculated in the response-evaluable population, which 
included patients with measurable target lesions at 
baseline. Time to response and duration of response were 
analysed and plotted using the Kaplan-Meier method to 
determine the median time and 95% CI in patients with a 
confirmed complete response or partial response in each 
study group. Safety analyses were done in the safety 
population, including all patients who received at least 
one dose of study treatment. SAS software (versions 9.3 
and 9.4) was used for all statistical analyses.

This trial is registered with ClinicalTrials.gov, number 
NCT02267343.

Role of the funding source
The study was designed by NB, Y-KK, and L-TC in 
collaboration with the study funders. All authors and the 
funders were responsible for data collection, and the 
funders were responsible for data analysis. All authors 
had full access to the data and, in collaboration with the 
funders, were involved in data interpretation, development 
of the report, and approval of the manuscript. NB, Y-KK, 
and L-TC had responsibility for the final decision to 
submit for publication.

Results
Between Nov 4, 2014, and Feb 26, 2016, we screened 
601 patients for eligibility, of whom 493 were randomly 
assigned (2:1) to receive nivolumab (n=330) or placebo 
(n=163; figure 1) at 49 study sites.

Nivolumab 
(n=330)

Placebo 
(n=163)

Sex

Male 229 (69%) 119 (73%)

Female 101 (31%) 44 (27%)

Age (years) 62 (54–69) 61 (53–68)

Patients aged <65 years 189 (57%) 95 (58%)

Country

Japan 152 (46%) 74 (45%)

Korea 146 (44%) 74 (45%)

Taiwan 32 (10%) 15 (9%)

ECOG performance status

0 95 (29%) 48 (29%)

1 235 (71%) 115 (71%)

Organs with metastases

<2 84 (25%) 44 (27%)

≥2 246 (75%) 119 (73%)

Site of metastases

Lymph node 285 (86%) 138 (85%)

Peritoneum 63 (19%) 42 (26%)

Liver 78 (24%) 28 (17%)

Lung 18 (5%) 6 (4%)

Pleura 4 (1%) 2 (1%)

Adrenal 6 (2%) 4 (2%)

Bone 6 (2%) 5 (3%)

Other 36 (11%) 17 (10%)

Previous treatment regimens*

2 69 (21%) 29 (18%)

3 137 (42%) 62 (38%)

≥4 124 (38%) 72 (44%)

Previous therapies

Any 330 (100%) 163 (100%)

Pyrimidine analogues 329 (100%) 163 (100%)

Platinum 311 (94%) 157 (96%)

Taxane 284 (86%) 140 (86%)

Irinotecan 247 (75%) 123 (75%)

Ramucirumab 35 (11%) 22 (13%)

Previous gastrectomy

No 133 (40%) 58 (36%)

Yes 197 (60%) 105 (64%)

Data are n (%) or median (IQR). ECOG=Eastern Cooperative Oncology Group. 
*Includes treatments received in the adjuvant setting.

Table 1: Baseline patient characteristics

Nivolumab
Placebo
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32 (10)

56 (65)
16 (15)

38 (75)
10 (17)
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Figure 2: Kaplan-Meier plot of overall survival*
Overall survival by treatment group in all patients. Marks on the curve indicate patients who were censored. 
*Interaction analyses of treatment group and demographic factors with respect to overall survival are shown in 
the appendix.

HR	:	0,63	[95%	IC	:	0,51-0,78]	 p<0,001

Patients
N

Événements
N

Med	SG
(mois) Survie	à	12		mois

Nivolumab 330 225 5,32	[4,63-6,41]	 26,6	[21,1-32,4]	

Placebo 163 141 4,14	[3,42-4,86]	 10,9	[6,2-17,0]	

à Première	phase	III	positive	avec	les	anti-PD1
à A	confirmer	sur	une	population	occidentale



Carcinome	hépatocellulaire



Carcinome	hépatocellulaire	et	immunotherapie

1- Crochenzi TS	et	al.	Lancet	Oncol,	 2017
2- Zhu	AX	et	al,	ASCO	GI,	2018

• Nivolumab1: Phase	II,	CHC	prétraité	ou	non	par	sorafenib,	Child	≤	B7
Taux	de	réponse	objective	:	20%
Survie	globale	de	l’ordre	de	50	mois	

• Pembrolizumab2: Phase	II,	après	échec	du	sorafenib,	Child	≤	B7
Taux	de	réponse	objective	:	17%	
Contrôle	de	la	maladie:	61%
Survie	globale	non	atteinte



ETUDE	CELESTIAL
• Cabozantinib:	TKI	multi-cibles
• Phase	III	randomisée,	en	double	aveugle,	n=707	Patients

Abou-Alfa	G,	ASCO	GI,	2018

CHC	évolué Child A
Après	SORAFENIB
PS	0-1

Cabozantinib 60mg/j

Placebo

R	2:1

Evaluation	tumorale	toutes	
les	8	semaines	(RECIST	1.1)

Traitement	jusqu’à	perte	du	
bénéfice	clinique	ou	toxicité	
intolérable

Pas	de	cross	over	autorisé

• Objectif	principal	 :	survie	globale



ETUDE	CELESTIAL

Abou-Alfa	G,	ASCO	GI,	2018

àLe	Cabozantinib est	une	nouvelle	drogue	 ayant	montré	son	efficacité	dans	le	CHC	réfractaire
à Attention	Toxicité	grade	¾:	58%	(syndrome	main-pied,	HTA)
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Conclusion
• Il	est	indispensable	d’inclure	les	MSI	(dont	les	cancers	
colorectaux)	dans	des	essais	de	phase	III	évaluant	
l’immunothérapie

• Des	études	sont	en	cours	dans	les	CCR	MSS	
(Association	anti-MEK,	stimuler	la	réponse	
immunitaire)

• Des	avancées	dans	le	cancer	de	l’estomac	et	le	CHC	qui	
restent	à	confirmer	par	des	phases	III




