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Target	therapy	/	



Target	therapy	/	Antiangiogenic treatment	



More	than	20	different	antiangiogenic	drugs	



Colon	cancer	





What	we	learn	about	AAG	for	Cancer	

• Active	treatment	
• No	effect	or	limited	effect	on	survival	
• Effect	on	disease	free	survival	

First:	It	change	part	of	the	clinical	course	of	cancer
Second	:	effect	is	not	always	related	with	survival

And	for	me	/	only	for	me	
• Scare	is	not	a	definitive	process	
• And	the	angiogenic	shift	is	a	concept	not	a	clinical	reality	



Colon	adenocarcinoma

• Before	:	no	treatment	offer	interest	in	metastatic	situation	
except	chemotherapy	

• First	demonstration	 :	2004	Hurwitz	H
• Other	antiangiogenic treatment	 :	same	effect	

– Effect	of	class
– Antibody	or	TKI	have	the	same	effect	on	tumor	control	
– Increase	the	effect	of	5FU	chemotherapy	

• In	an	adjuvant	situation	:	Major	failure	/	3	study
– No	clinical	application	of	the	“angiogenic	switch”	



Target	therapy	/	Antiangiogenic /	Immunotherapy	



Association	of	two	majors	process	?	



Association	of	two	majors	process	

VEGF	….	PDL1





A	significantly higher
percentage and	infiltration	of	
CD8	and	CD4	cells was
detected in	tumors of	
sunitinib-treated mice when
compared with control-treated
mice.	Whereas the	percentage
of	Treg,	MDSC	and	pDC was
decreased
MDSC:	myeloid-derived
suppressor cells



Sunitinib in	combination with
our immune	therapy protocol
(IL-12	and	4-1BB	activation)	
significantly improves the	
long-term survival rate	of	large	
tumor-bearing mice.	These
data	suggest that sunitinib can
be used to	reverse	 immune	
suppression	and	as	a	
potentially useful adjunct for	
enhancing the	efficacy of	
immune-based cancer	therapy
for	advanced malignancies.



A	complex	model	using	Transgenic	mice

Sunitinib /	non	specific	TKI	/	VEGF-R1,	-R2,	-R3,	
PDGFRa,	PDGFRb,	FLT3	and	c-kit	

Cells	 lines	not	really	relevant	:
MCA26	colon	carcinoma	cells	lines

LLCI	Lewis	lung	carcinoma	





T	cells	isolated	from	the	
ascites	of	ovarian	cancer	
patients	were	cultured.
Ascites-derived	T	cells	

secrete	VEGF	and	express	
VEGFR-2	

VEGF	directly	suppresses	T-
cell	activation	via	VEGFR-2



We	can	detect	PDL1	positive	cells	on	ascitis	of	patients	

• IF	Matti
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We can detect PDL1	positive	cells on	ascitis of	patients	

• IF	Matti

Human ovarian ascitis
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VEGF-A	produced in	the	tumor	microenvironment enhances
expression	of	PD-1	and	other inhibitory checkpoints involved in	CD8(+)	
T cell exhaustion,	which could be reverted by	anti-angiogenic	agents	
targeting VEGF-A-VEGFR.	In	view of	these results,	association	of	anti-
angiogenic	molecules with immunomodulators of	inhibitory
checkpoints may be of	particular interest in	VEGF-A-producing tumors







Pro-angiogenic	 factors induce the	development of	an	
immunosuppressive	 state	in	tumors



Association	of	two	majors	process	– on	pipeline	



Association	of	two	majors	process	

Manegold C	et	al	Journal	of	thoracic oncology 2017	- The	Potential of	Combined
Immunotherapy and	Antiangiogenesis for	the	Synergistic Treatment of	Advanced	NSCLC



EGF-A	can	induce	the	accumulation	of	immature	dendritic	cells,	
myeloid-derived	suppressor	cells,	regulatory	T	cells,	and	inhibit	the	
migration	of	T	lymphocytes	to	the	tumor.	
Other	pro-angiogenic	factors	such	as	placental	growth	factor	(PlGF)	
could	also	participate	in	tumor-induced	 immunosuppression,	



Anti-angiogenic	molecules,	which target VEGF-A/VEGFR	axis,	have	
anti-angiogenic	properties but	can also counteract the	tumor-
induced immunosuppression.	
Based on	these immunomodulatory properties,	anti-angiogenic	
molecules could be efficiently associated with immunotherapeutic
strategies in	preclinical models.	

These combinations are	currently under investigation	in	cancer	
patients.	



Recurrent	solid	tumors

• Combination	 of	Bevacizumab	and	NK	Immunotherapy	 for	
Recurrent	Solid	Tumors

• Sponsor:	Fuda Cancer	Hospital,	Guangzhou	
• Primary	Outcome	Measures:	Relief	degree	of	tumors

[ Time Frame: 3	months ]It	will	be	evaluated	by	the	Response	
Evaluation	Criteria	in	Solid	Tumors（RECIST）

• By	enrolling	patients	with	recurrent	solid	tumors adapted	to	
enrolled	criteria,	this	study	will	document	for	the	first	time	
the	safety	and	the	short	and	long	term	efficacy	of	the	
combined	therapy	using	Bevacizumab	and	NK	cells.



Lung	Cancer

• A	Study of	Pembrolizumab (MK-3475)	in	Combination With
Chemotherapy or	Immunotherapy in	Participants	With Lung	
Cancer	(MK-3475-021/KEYNOTE-021)

• Experimental:	 Part	I,	Cohort	A	(Pembro +	Paclitaxel	[Pa]	+	
Carboplatin	[C])	pembrolizumab (2	or	10	mg/kg)	+	paclitaxel	(200	
mg/m^2)	+	carboplatin	(6	mg/mL/minute)

• Experimental:	 Part	I,	Cohort	B	(Pembro +	Pa	+	C+	Bevacizumab	[B])	
pembrolizumab (2	or	10	mg/kg)	+	paclitaxel	(200	mg/m^2)	+	
carboplatin	(6	mg/mL/minute)	+	bevacizumab	(15	mg/kg)

• Experimental:	 Part	I,	Cohort	C	(Pembro +	Pemetrexed [Pe]	+	C)	
pembrolizumab (2	or	10	mg/kg)	+	pemetrexed (500	mgm^2)	+	
carboplatin	(5	mg/mL/min)



Hepatocellular	carcinoma		HCC

Hepatocellular Carcinoma Study Comparing Vaccinia Virus	Based
Immunotherapy Plus	Sorafenib vs	Sorafenib Alone (PHOCUS)

• A	Phase	3	Randomized,	 Open-Label	Study Comparing Pexa Vec
(Vaccinia GM	CSF	/	Thymidine Kinase-Deactivated Virus)	Followed
by	Sorafenib Versus	Sorafenib in	Patients	With Advanced	
Hepatocellular Carcinoma (HCC)	Without Prior	Systemic Therapy

• Primary Outcome Measures:	Overall Survival
• Pexa-Vec is a	vaccinia virus	based oncolytic immunotherapy

designed to	stimulate the	immune	 system	following infection	and	
replication within tumor	cells.

• Sorafenib (Nexavar)	is approved for	the	treatment of	advanced HCC	
and	is the	Standard	Of	Care	for	this disease.



Hepatocellular	carcinoma		HCC

Study	in	Which	Therapy	 is	Either	Switched	to	Nivolumab After	3	
Months	of	Treatment	or	Therapy	 is	Continued	With	a	Tyrosine	
Kinase	Inhibitor	 in	Patients	With	Metastatic	Renal	Cell	
Carcinoma	 (RCC)	and	Disease	Control	(NIVOSWITCH)

• A	Randomized	 Phase	II	Study	With	NIVOlumab or	Continuation	of	
Therapy	as	an	Early	SWITCH	Approach	in	Patients	With	Advanced	or	
Metastatic	Renal	Cell	Carcinoma	(RCC)	and	Disease	Control	After	3	
Months	of	Treatment	With	a	Tyrosine	Kinase	Inhibitor

• Primary	Outcome	Measures:	Overall	survival	(OS)
• AIO-Studien-gGmbH



Operable Esophageal Cancer

Chemotherapy,	 Radiation	 Therapy and	Immunotherapy Prior	to	
Surgery in	Operable Esophageal Cancer

• The	purpose	of	this	study	is	to	see	if	adding	two	targeted	
drugs	(bevacizumab	and	erlotinib)	further	improves	the	
response	to	chemotherapy	 (5-FU,	paclitaxel,	carboplatin)	and	
radiation	therapy	 in	patients	with	operable	esophageal
cancer.

• This	study	has	been	completed	in	2012	.	



Colorectal	Cancer

Study of	Cobimetinib in	Combination With Atezolizumab and	
Bevacizumab	in	Participants	With Gastrointestinal and	Other Tumors

COTELLIC	(cobimetinib),	anti	MEK	TKI	+	
This	is	an	open-label,	multicenter,	single-arm,	two-stage,	Phase	Ib
study	designed	to	assess	the	safety,	tolerability,	and	pharmacokinetics	
of	oral	cobimetinib with	intravenous	(IV)	atezolizumab (A	PD-L1)	and	
bevacizumab	in	participants	with	metastatic	colorectal	cancer	(mCRC)	
who	have	received	and	progressed	on	at	least	one	prior	line	of	therapy	
that	contained	a	fluoropyrimidine and	oxaliplatin	or	irinotecan.	
There	are	two	stages	in	this	study:	Stage	1	(safety	run-in	period)	and	
Stage	2	(dose	expansion	with	two	cohorts,	an	expansion	cohort	and	a	
biopsy	cohort).



However	?		Did	we	have	all	the	keys?	

• If	VEGF	limit	T-cells	recruitment	into	tumor
• If	VEGF	promotes	T-cell	exhaustion	

• Why	Anti	VEGF	did	not	help	after	surgery	complete	tumor	
resection	?
– Failure	in	colon	cancer
– Failure	in	oesophagus-stomach	cancer	
– Failure	after	breast	cancer	resection	
– Failure	after	melanoma	resection	



‘What	is	the	future	for	antiangiogenic	
therapies	in	cancer?’

• Immunotherapy	 could	be	associated	with	antiangiogenic
cancer	

• Controlling	two	specific	complex	biologic	system	is	challenging	
regarding	:
– Specific	type	of	cancer
– Increase	 risk	of	secondary	effects	
– Association	with	a	chemotherapy	

• Translational	research	is	very	poor	on	that	subject	
– Collaboration	is	necessary	+++	before	clinical	trials	or	too	late	?

– SFA	had	to	be	implicated	


