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Biomarkers predictors of response,
better approach than the origin?



PFS:
< vs. > 11-12 months

Ki 67
Drug: 

- SSA
- Everolimus
- Sunitinib
- Chemotherapy 

Progression free survival after systemic treatment,
better approach than the histology?



High t. burden, fast PD, SSTR-: SSA, PRRT? 
Bone metastases, non midgut-NET: PRRT?

1. PROMID: octreotide → liver burden >10%: poor PFS

2. CLARINET: lanreotide → 96% stable disease

3. NETTER-1: PRRT → 
PROGRESSION: during 36 months previous
Krenning index: 3 or > (STTR+++)
Midgut
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1. Age
2. Performance status
3. Comorbidities
4. Preferences

Less important due to:
Young
Good functionality

1. Origin
2. Histology
3. Functionality
4. Resectability

Location or molecular 
targets?
Histology or evolution?

1. Multidisciplinary team
2. Clinical trials
3. Diagnostic tools
4. Therapeutic tools

Reference centres
Experts 

Keys in decision making: physician
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1. PNET- SEQTOR, phase III: sequence                               
 CT (Stz + FU) → Everolimus vs Everolimus → CT

2. PNET-RESUNET: rescue sunitinib after progression

3. GINET- AXI-IIG-02, phase III: 2nd line                              
          SSA +- axitinib 

4. NET- TALENT: 2nd line                                                 
lenvatinib

5. NET- DUNE: refractarios                                         
durvalumab (MEDI4736) + tremelimumab

GETNE: clinical trials



1. PNET- CRIPNET: CHOI vs RECIST

Sunitinib

2. NET-TRASGU: nomogram predictor of benefit with 
SSA in first line

Octreotide/lanreotide

GETNE: observational trials
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RADIANT-4: study design

*Based on prognostic level, grouped as: 
Stratum A (better prognosis) - appendix, caecum, jejunum, ileum, duodenum, and 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.

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, 
consent withdrawal 

2:1

Placebo 
N = 97

R
A
N
D
O
M
I
Z
E

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

(FACT-G), WHO PS, NSE/CgA, PK

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



RADIANT-4: assumptions and sample size

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

Placebo 
N = 97

R
A
N
D
O
M
I
Z
E

Assumptions 
Median PFS in placebo arm: 5 months, based on historical data
Median PFS in everolimus arm: 8.5 months, to achieve clinically meaningful benefit 
of a 41% reduction in the risk of disease progression/death (target HR = 0.59)
Required events: 176 to detect a HR of 0.59



RADIANT-4: baseline characteristics



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

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

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
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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)

Yao JC et al. Lancet 2016;387:968-977.
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RADIANT-4: PFS HR by 
Stratification Factors

Prior SSA treatment

Yes

    No

Tumor origin*

    Stratum A

    Stratum B

WHO PS

    0

    1

157

145

153

149

216

86

Hazard Ratio (95% CI)No.Subgroups

0.52 (0.34-0.81)

0.60 (0.39-0.94)

0.63 (0.40-1.02)

0.43 (0.28-0.66)

0.58 (0.41-0.84)

0.50 (0.28-0.91)

0.1 0.4 1 10

Everolimus Better Placebo Better
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RADIANT-4: PFS HR by Primary 
Origin 

– Retrospective Analysis
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Lung

GI†

NET of unknown 
primary

Hazard Ratio (95% CI)Subgroups*

90
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36

No.

0.1 0.4 1 10

0.50 (0.28-0.88)

0.56 (0.37-0.84)

0.60 (0.24-1.51)

Everolimus Better Placebo Better



*Fourteen patients (7.6%) in the everolimus arm and 13 patients (15.3%) in the placebo arm showed a change in the available target lesion that 
contradicted the overall response. 

64%: any degree of tumor shrinkage 

Best Overall Response Everolimus
N = 205, n (%)

Placebo
N = 97, n (%)

ORR (CR + PR) 4 (2.0) 1 (1.0)

DCR (CR + PR + SD) 169 (82.4) 63 (64.9)

PD 19 (9.3) 26 (26.8)

Unknown 17 (8.3) 8 (8.2)

100

75

50

25

0

25

50

75

100

B
es

t 
%

 C
h

an
g

e 
fr

o
m

 B
as

el
in

e
in

 S
iz

e 
o

f 
Ta

rg
et

 L
e

si
o

n
s Everolimus Placebo

Increase in tumor size as best response Decrease in tumor size as best response
100

75

50

25

0

25

50

75

100

************** *************

 1
6

0
9

0
4

3
5

5
3



118 99 82 71 60 49 41 33 16 8 3 0 0
57 40 27 21 16 14 12 10 8 5 4 1 0

0 2 4 6 8 10 12 15 18 21 24 27 30
Time (Months)

Everolimus
Placebo

100

90

80

70

60

50

40

30

20

10

0

Kaplan-Meier medians
Everolimus: 13.1 m (95% CI, 9.2-17.3)
Placebo: 5.4 m (95% CI, 3.6-9.3)
HR: 0.56 (95% CI, 0.37; 0.84)1

Censoring Times
Everolimus (n/N = 59/118)
Placebo (n/N = 39/57)

No. of patients still at risk
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Kaplan-Meier medians
Everolimus: 13.6 mo (95% CI, 4.1-NA)
Placebo: 7.5 mo (95% CI, 1.9-18.5)
HR: 0.60 (95% CI, 0.24; 1.51)1

No. of patients still at risk

Censoring Times
Everolimus (n/N = 11/23)
Placebo (n/N = 8/13)
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Midgut 
29% reduction in RR of progression 

median PFS Δ6.4 m

Non-midgut  

(stomach, colon, and rectum)

73% reduction in RR of PE 

 median PFS Δ6.2 months

38 33 24 19 15 11 9 6 5 2 0 0 0
22 9 5 3 1 1 1 1 1 0 0 0 0
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Kaplan-Meier medians
Everolimus: 8.1 mo (95% CI, 5.5-11.2)
Placebo: 1.9 mo (95% CI, 1.8-3.6)
HR: 0.27 (95% CI, 0.15-0.51)

Censoring Times
Everolimus (n/N = 26/38)
Placebo (n/N = 19/22)

No. of patients still at risk
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Kaplan-Meier medians
Everolimus: 17.3 mo (95% CI, 11.2-21.9)
Placebo: 10.9 mo (95% CI, 5.1-19.4)
HR: 0.71 (95% CI, 0.40-1.26)

Censoring Times
Everolimus (n/N = 33/80)
Placebo (n/N = 20/35)

No. of patients still at risk
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50% reduction in risk of progression; HR = 0.50 (95% CI, 0.28-0.88)
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LUNG NET
Kaplan-Meier medians
Everolimus: 9.2 months (95% CI, 6.8-10.9)
Placebo: 3.6 months (95% CI, 1.9-5.1)
HR: 0.50 (95% CI, 0.28-0.88)

Censoring Times
Everolimus (n/N = 42/63)
Placebo (n/N = 18/27)
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PNET

• SSA
• Everolimus
• Sunitinib
• Chemotherapy

GI NET

• SSA
• Everolimus
• PRRT
• Chemotherapy ¿?

Lung

• Everolimus
• Chemotherapy
• SSA ¿?

RADIANT-4: message to take 
home

1. Everolimus is the first targeted agent to show robust  
antitumor activity across a broad spectrum of NET: 
pancreas, lung, and GI tract.

2. Everolimus presents a new standard treatment option in 
advanced, progressive, well-differentiated, nonfunctional 
NET.






