
Targeted therapies for 
Neuroendocrine tumors

Ivan	Borbath



Dasari et al. JAMA Oncology 2017



Hallet et al, Cancer 2014

5% 18% 13% 12% 25%9% 17%

NET seen by GI-oncologists



0,6%

7,9%

26,9%

0,7%

3,5%

21,1%

9%

4,2%
5,3%

8,6%
9,5%

2,8%

Primary	Organ

Borbath et al, ASCO 2017



Staging
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NET	G1-G2:	primary	matters
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G1/2 pNET

- Surgery

- Somatostatin Analogues

- Chemotherapy

- Targeted therapies

- Loco-regional treatments

- PRRT



SMS	Analogues
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Targeted therapies

➡Angiogenesis, mTOR pathway

• Sunitinib

• Everolimus

• Lenvatinib, Cabozantinib, Surufatinnib, 
Axitinib, …

• Bevacizumab
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Grade 1-2 progressive pNET: Sunitinib



Grade 1-2 progressive pNET: Everolimus
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Treatment of pNET in 2019

Lanreotide

Lenvatinib
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G1/2 Si-NET

- Surgery

- Somatostatin Analogues

- Chemotherapy

- Targeted therapies

- Loco-regional treatments

- PRRT
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Targeted therapies

➡Angiogenesis, mTOR pathway

• Everolimus

• Lenvatinib, Cabozantinib, Surufatinnib, 
Axitinib, …

• Bevacizumab



RADIANT-4

*Based on prognostic level, grouped as: Stratum A (better prognosis) - appendix, caecum, jejunum, ileum, 
duodenum, and NET of unknown primary. Stratum B (worse prognosis) - lung, stomach, rectum, and colon 
except caecum.
Crossover to open label everolimus after progression in the placebo arm was not allowed prior to the primary 
analysis.

Endpoints: 
• Primary: PFS (central)
• Key Secondary: OS
• Secondary: ORR, DCR, safety, HRQoL (FACT-

G), WHO PS, NSE/CgA, PK

Patients	with	well-differentiated	
(G1/G2),	advanced,	progressive,	
nonfunctional	NET	of	lung	or	GI	
origin	(N	=	302)
• Absence	of	active	or	any	history	of	
carcinoid	syndrome

• Pathologically	confirmed	
advanced	disease	

• Enrolled	within	6	months	from	
radiologic	progression	

Everolimus	10	mg/day	
N	=	205

Treated until PD, 
intolerable AE, or 

consent withdrawal 

2:1
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N	=	97

Stratified	by:
•Prior	SSA	treatment	(yes	vs.	no)
•Tumor	origin	(stratum	A	vs.	B)*
•WHO	PS	(0	vs.	1)



52% reduction in the relative risk of progression or death with everolimus 
vs placebo

HR = 0.48 (95% CI, 0.35-0.67); P < 0.00001

P-value is obtained from the stratified one-sided log-rank test; Hazard ratio is obtained from stratified Cox model.

205 168 145 124 101 81 65 52 26 10 3 0 0
97 65 39 30 24 21 17 15 11 6 5 1 0Placebo

Everolimus

No.of patients still at risk
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Kaplan-Meier medians
Everolimus: 11.0 months (95% CI, 9.23-13.31) 
Placebo: 3.9 months (95% CI, 3.58-7.43)

Censoring Times
Everolimus  (n/N = 113/205)
Placebo (n/N = 65/97)

RADIANT-4
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Everolimus

PRRT

Everolimus Surufatinib
Lenvatinib

Treatment of Si-NET in 2019




