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Tumores neuroendocrinos: 

• Tumores raros que proceden de células del sistema 
neuroendocrino siendo los más frecuentes del tracto 
gastrointestinal, páncreas y pulmón. 

 

• Se calcula una incidencia de 25 casos/millón hab /año. 

 

• Suelen ser de crecimiento lento con síntomas vagos lo 
que retrasa su diagnóstico por lo que con frecuencia son 
metastásicos al diagnóstico. 

 

 



Dónde están localizados? 

 Plöckinger, Neuroendocrinology 2004  

 Modlin, Cancer 2003 

Estómago(10%), Pancreas (10%) 

Intestino delgado (30%) 

Rectuo(20%),  

Apéndice (20%) 

Colon (<5%) 

Tracto GI: 75% Broncopulmonar 25% 



Kimura W, Dig Dis Sci 1991 

Barakat MT, Endocr Relat Cancer 2004 

Mignon M, Digestion 2000 

Tumores pancreáticos (pNETs) 

•Autopsia : 1.6 to 10%por año 

 

• Incidencia : 2- 4 per millón/año 

 

•2%-10% de tumores pancreáticos ( incidencia-
prevalencia) 

 

•  (2/3) no funcionantes 

• Igual distribución varón /hembra 

•90% esporádicos 

•Pico de incidencia en individuos de 50 años 



La incidencia está aumentando* 

GEP-NET= gastroenteropancreatic neuroendocrine tumors; SEER = Surveillance, Epidemiology, and End Results (for malignant NET) 

* Approximate 5-fold increase between 1975 and 2004 

  Approximate 7-fold increase also evident in Norwegian registry 
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Yao J, Hassan M, Phan A, et al. J Clin Oncol. 2008;26:3063-3072. 



NETs son el segundo tumor en prevalencia 
del tracto GI 

2x more prevalent  
than pancreatic cancer 

National Cancer Institute. SEER Cancer Statistics Review, 1975-2004. http://seer.cancer.gov/csr/1975_2004. 2. Modlin IM, Lye 

KD, Kidd M. Cancer. 2003;97(4):934-959. 
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NETs con frecuencia diagnosticados como 

enfermedad metastásica 

Yao JC, Hassan M, Phan A, et al. J Clin Oncol. 2008;26(18):3063-3072. 

Distant metastases 

Regional spread 

Localized Metastatic 

Source: SEER Database 



Clasificación 



Tratamiento estándar G1-2 

• Si resecable cirugía 

• No indicado tratamiento adyuvante 

• Si metastásico resecable cirugía 

• Si irresecable: tratamiento locorregional 
(Radiofrecuencia, embolización hepática, 
quimioembolización hepática) o sistémico  



Adjuvant CT n = 29  

Observation n = 23 

 Adjuvant CT 

DFS 20% / OS 96% (5 y) 

 Observation 

DFS 38% / OS 76% (5 y) 



TNE pancreáticos metastásicos 
G1/2 tratamiento secuencial 
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Liver embolization or chemoembolizatio 



QUIMIOTERAPIA 



Chemotherapy Patients 
(n) 

Response Rate 
(%) 

Months 

STZ + 5-FU 
STZ1 

42 
42 

63 
36 

26 
16.5 

STZ + DOX 
STZ + 5-FU 

CLZ2 

36 
33 
33 

69 
45 
30 

26.4 
16.8 
18 

CLZ + 5-FU3 44 36 25 

STZ + DOX4 16 6 20.2 

STZ + DOX5 16 6* NA 

5-FU + STZ + 
DOX6 

84 39 37 

Systemic Chemotherapy in Pancreatic 
NET 

  

 
1. Moertel CG, et al. N Engl J Med. 1980;303:1189–1194.  

2. Moertel CG, et al. N Engl J Med. 1992;326:519–523. 

3. Bukowski RM, et al. J Clin Oncol. 1992;10:1914–1918. 

4. McCollum AD, et al. Am J Clin Oncol. 2004;27:485–488. 

5. Cheng PN, Saltz LB. Cancer. 1999;86:944-948. 

6. Kouvaraki MA, et al. J Clin Oncol. 2004;22:4762-4771. 

*56% stabile-1/3 sign. Reduction of liver size; Survival 2+–65+ months, median follow-up 10 months. 
STZ = Streptozotocin; 5-FU = 5-florouracil; DOX = doxorubicin, CLZ = chlorozotocin; NA = not applicable 



Fase III randomizado STZ-ADR vs STZ-5FU vs CLZ 
(ECOG) 

N: 105 
 
   STZ 500 mg/m2/d x 5 d c/6 s 
   ADR 50 mg/m2 c/3 s 
 
 

R   STZ 500 mg/m2/d x 5 d c/6 s 

   5FU 400 mg/m2/d x 5 d c/6 s 
 
 
   Clorozotocina 150 mg/m2 c/7 s 
 
 
     Moertel, NEJM 1992 

R 



Actividad del tratamiento 

Esquema 0R 
(%) 

OS (a.) TTP (m.)       RESP (m.) 

STZ-ADR 

36 pts 

69 2,2             18 

STZ-FU 

33 pts 

45 1,4            14 

CLZ 

33 pts 

30 1,4             17 

20 

6,9 

6,9 



Quimioterapia basada en ADM/STZ. 
Toxicidad 

Toxicidad Grados III-IV (%) 

Gastrointestinal 

          Emesis 

          Diarrea 

          Mucositis 

 

2-11 

3-5 

4 

Cardiotoxicidad 2 

Neurotoxicidad 1 

Hematológica 

          Neutropenia 

          Trombopenia 

 

10-25 

1-18 









EVEROLIMUS 
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No. of patients still at risk 
Everolimus 

Placebo 

207 

203 

189 

177 

153 

  98 

126 

  59 

114 

  52 

80 

24 

49 

16 

36 

  7 

28 

  4 

21 

  3 

10 

  2 
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0 

1 

Kaplan Meier median PFS 

Everolimus: 11.04 months 

Placebo:  4.60 months 

 

HR: 0.35 (95% CI [0.27–0.45]) 

 P < 0.0001 
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Censoring times 

Everolimus (n/N = 109/207) 

Placebo (n/N = 165/203) 
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65% reduction in the risk of progression 

RADIANT-3: Primary End point 

• P-value obtained from stratified one-sided log-rank test; HR obtained from stratified unadjusted Cox model 

PFS by Investigator Assessment 

Yao J, et al. N Engl J Med 2011;364:514–23 

HR, hazard ratio; PFS, progression-free survival.  

    



PFS by Central Review*  
  

* Independent adjudicated central review committee 

• P-value obtained from stratified one-sided log rank test 

• Hazard ratio is obtained from stratified unadjusted Cox model 

Kaplan-Meier medians PFS 

Everolimus: 11.4 months 

Placebo: 5.4 months 

Hazard ratio = 0.34; 95% CI [0.26-0.44] 

P-value: <0.0001 

No. of patients still at risk 
Everolimus 

Placebo 

207 

203 

187 

180 
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Censoring Times 

Everolimus (n/N = 95/207) 

Placebo (n/N = 142/203) 
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Best Overall Response (RECIST 1.0) 

Everolimus 10mg 

N = 207 

n (%) 

Placebo 

N = 203 

n (%) 

Complete response (CR) 0 0 

Confirmed partial response (PR) 10 (4.8)   4 (2.0) 

Stable disease (SD) 151 (72.9) 103 (50.7) 

Progressive disease (PD)   29 (14.0)   85 (41.9) 

Unknown  17 (8.2)  11 (5.4) 

Two-sided P-value for treatment difference*  P < 0.0001 

 Disease control rate (CR + PR +SD) 161 (77.7) 107 (52.7) 

*Wilcoxon two-sample test 

Per investigator review 



Best Percentage Change from Baseline 
Waterfall Plots 

Everolimus 
n (%) 

Placebo 
n (%) 

Decrease in best percentage change from baseline 123 (64.4)   39 (20.6) 

Zero change in best percentage change from baseline 11 (5.8) 10 (5.3) 

Increase in best percentage change from baseline   43 (22.5) 112 (59.3) 

% change in target lesion available but contradicted by 
overall lesion response = PD 

14 (7.3)   28 (14.8) 

Patients for whom the best % change in target lesions was not available and patients for whom the best  

% change in target lesions was contradicted by overall lesion response = UNK were excluded from the analysis, 

percentages above use n as denominator 
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RADIANT-3: Final OS Results 
• Of the 410 patients, 225 switched to open-label everolimus 

– 53 of 207 (26%) initially randomized to everolimus 

– 172 of 203 (85%) initially randomized to placebo  

• Total 256 events occurred by the final OS data cutoff (March 5, 2014) 

– 126 of 207 (61%) patients in everolimus arm and 130 of 203 (64%) in placebo arm died 

– 23 of 130 deaths in the placebo arm occurred before treatment crossover 

• Final OS analysis sets 

– Full analysis set: N = 410, all randomized patients 

– Safety set: N = 407, patients who received ≥1 dose of study drug and had ≥1 

postbaseline safety assessment 

– Open-label set: N = 225, patients who received ≥1 dose of open-label everolimus 

treatment and had ≥1 postbaseline safety assessment during the open-label phase 

OS, overall survival. 



26-30 September 2014, Madrid, Spain esmo.org 

 
Final OS by Treatment Arms (FAS) 

No. of patients still at risk 

Everolimus 207 194 181 163 152 142 130 122 112 105 97 93 87 77 67 39 22 10 2 0 0 

Placebo 203 195 175 162 150 140 123 113 104 96 91 81 77 68 64 45 25 10 6 1 0 
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         Censoring Times 

         Everolimus (n/N = 126/207) 

         Placebo (n/N = 130/203) 

Kaplan-Meier medians 

Everolimus: 44.02 months 

Placebo: 37.68 months 

Hazard ratio = 0.94 (95% CI [0.73-1.20]) 

Log-rank P-value = 0.300 (significance boundary 0.0249) 

Everolimus Achieved a Median OS of 44 Months 

Cutoff date: March 05, 2014 

FAS, full analysis set; OS, overall survival. 
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No. of patients still at risk 

Everolimus 207 194 181 163 152 142 130 122 112 105 97 93 87 77 67 39 22 10 2 0 0 

Placebo 203 195 175 162 150 140 123 113 104 96 91 81 77 68 64 45 25 10 6 1 0 

Placebo RPSFT 203 189 159 143 125 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

OS Analysis by RPSFT (FAS) 

FAS, full analysis set; KM, Kaplan–Meier; NA, not assessable; RPSFT, Rank Preserving Structural Failure Time.  

*Reconstructed placebo data as if never treated with everolimus.  

Relative Survival by Treatment Effect Estimate was 3.27 (95% CI, 0.10-13.93) 

Kaplan-Meier medians (95% CI), months 

Everolimus: 44.02 (35.61-51.57) 

Placebo: 37.68 (29.14-45.77) 

Placebo RPSFT*: NA (20.61-NA) 
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Censoring Times 

Everolimus (n/N = 126/207) 

Placebo (n/N = 130/203) 

Placebo RPSFT (n/N = 76/203) 

KM estimate (%, 95% CI) Everolimus 10 mg Placebo 
Placebo corrected by 

RPSFT* 

 12 months 82.6 (76.6-87.2) 82.0 (75.9-86.7) 74.9 

 24 months 67.7 (60.7-73.8) 64.0 (56.8-70.2) ≤55.6 
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RADIANT-3: Safety Updates 

Preferred term 

Double-blind Phase (Safety Set) 
Open-label Everolimus 

(N = 225) Everolimus   

(n = 204) 

Placebo 

(n = 203) 

All Grades Grade 3 or 4 All Grades Grade 3 or 4 All Grades Grade 3 or 4 

Any preferred term 203 (99.5) 126 (61.8) 198 (97.5) 82 (40.4) 221 (98.2) 165 (73.3) 

 Stomatitis 110 (53.9) 10 (4.9) 27 (13.3) 0 105 (46.7) 5 (2.2) 

 Rash 107 (52.5) 1 (0.5) 32 (15.8) 0 90 (40.0) 3 (1.3) 

 Diarrhea 98 (48.0) 11 (5.4) 48 (23.6) 5 (2.5) 98 (43.6) 10 (4.4) 

 Fatigue 91 (44.6) 6 (2.9) 54 (26.6) 5 (2.5) 74 (32.9) 11 (4.9) 

 Edema peripheral 76 (37.3) 2 (1.0) 23 (11.3) 2 (1.0) 66 (29.3) 2 (0.9) 

 Nausea 67 (32.8) 5 (2.5) 66 (32.5) 4 (2.0) 84 (37.3) 4 (1.8) 

 Pyrexia 63 (30.9) 2 (1.0) 25 (12.3) 1 (0.5) 61 (27.1) 2 (0.9) 

 Headache 62 (30.4) 1 (0.5) 30 (14.8) 2 (1.0) 52 (23.1) 6 (2.7) 

 Decreased appetite 61 (29.9) 3 (1.5) 37 (18.2) 3 (1.5) 66 (29.3) 11 (4.9) 

 Vomiting 61 (29.9) 2 (1.0) 42 (20.7) 5 (2.5) 74 (32.9) 10 (4.4) 

 Weight decreased 59 (28.9) 1 (0.5) 24 (11.8) 0 72 (32.0) 5 (2.2) 

 Abdominal pain 49 (24.0) 6 (2.9) 49 (24.1) 12 (5.9) 63 (28.0) 16 (7.1) 

 Anemia 49 (24.0) 19 (9.3) 19 (9.4) 4 (2.0) 56 (24.9) 18 (8.0) 

 Cough 46 (22.5) 1 (0.5) 22 (10.8) 0 54 (24.0) 0 

 Epistaxis 44 (21.6) 0 3 (1.5) 0 38 (16.9) 0 

 Hyperglycemia 41 (20.1) 18 (8.8) 22 (10.8) 8 (3.9) 61 (27.1) 23 (10.2) 

 Asthenia 38 (18.6) 6 (2.9) 41 (20.2) 7 (3.4) 45 (20.0) 17 (7.6) 

 Dysgeusia 38 (18.6) 0 11 (5.4) 0 46 (20.4) 1 (0.4) 

AEs Occurring in ≥20% of Patients (Irrespective of Drug Relationship) 

AE, adverse event. 



 
 
Subgroups (N) 

 

 
 
 

HR 

Median PFS  
(mos.) 

E P 

Investigator review (410) 0.35 11.0 4.6 
Central review* (410) 0.34 11.4 5.4 
Prior chemotherapy 
        Yes (89) 0.34 11.0 3.0 
        No (221) 0.41 11.1 5.5 
WHO Performance Status 
       0 (279) 0.39 13.8 5.4 
       1 or 2 (131) 0.30   8.3 3.0 
Age Group 
       <65 years (299) 0.39 11.0 4.5 
       ≥65 years (111) 0.36 11.1 4.9 
Gender 
        Male (227) 0.41 11.0 4.6 
        Female (183) 0.33 11.0 3.3 
Race 
        Caucasian (322) 0.41 10.8 4.6 
        Asian (74) 0.29 19.5 3.8 
Region       
        America (185) 0.36 11.0 4.6 
        Europe (156) 0.47 10.8 4.6 
        Asia (69) 0.29 19.5 2.9 
Prior long-acting SSA       
        Yes (203) 0.40 11.2 3.7 
        No (207) 0.36 10.8 4.9 
Tumour grade 
        Well diff. (341) 0.41 10.9 4.6 
        Moderately diff.(65) 0.21 16.6 3.0 

Subgroup PFS Analysis 

*Independent adjudicated central review 

E = Everolimus 10 mg PO daily; P = Placebo 
Hazard Ratio 

Favors Everolimus     Favors Placebo 

0 1 0.4 0.8 



 
 

Median 
PFS  (mos.) 

Subgroup N HR E P 

All patients (410) 0.35 (0.27-0.45) 11.0 4.6 

Without any SSA (189) 0.35 (0.24-0.50) 10.8 4.6 

With SSA (221) 0.40 (0.29-0.56)  11.4 3.9 

Without concomitant SSA (247) 0.34 (0.25-0.46) 10.8 4.5 

With concomitant SSA (163) 0.43 (0.29-0.64) 13.7 5.1 

Without prior SSA (207) 0.36 (0.25-0.51) 10.8 4.9 

With prior SSA (203) 0.40 (0.28-0.56) 11.2 3.7 

Without both prior and concomitant SSA (265) 0.34 (0.25-0.47) 11.0 4.6 

With both prior and concomitant SSA (145) 0.43 (0.28-0.66) 13.7 3.9 

1 0 

SSA Use: Subgroup PFS Analysis  

E = Everolimus 10 mg PO daily; P = Placebo 

Favors Everolimus Favors Placebo 

Hazard Ratio 

34 

34 
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Conclusions 
• The median OS of 44 months with everolimus is noteworthy in patients 

with advanced pNET with progressive disease 

• Everolimus showed a clinically relevant 6.3-month longer median OS 

than placebo (44.02 months vs 37.68 months; HR 0.94; P-value 0.3) 

– Consistent with the improvement in median PFS reported earlier1  

• Crossover of 85% of patients from the placebo arm to open-label 

everolimus likely confounded OS results 

• RPSFT analysis adjusting for crossover bias showed a survival benefit 

with everolimus vs RPSFT corrected placebo arm (survival rates of 

82.6% vs 74.9% and 67.7% vs 55.6% at 12 and 24 months, respectively) 

• The safety of everolimus was consistent with previous experience 

OS, overall survival; PFS, progression-free survival; pNET, pancreatic neuroendocrine tumors; RPSFT, Rank Preserving Structural Failure 

Time.  

1. Yao J, et al. N Engl J Med 2011;364:514–23 



SUNITINIB 









Tumor Characteristics at Baseline 

Sunitinib  

(n=86) 

Placebo  

(n=85) 

Tumor functionality, n (%)* 

    Non-functioning 

    Functioning 

         Gastrinoma 

         Glucagonoma 

         Insulinoma 

         VIPoma 

         Other/multiple neuropeptide(s) 

    Not specified 

 

42 (48.8) 

 

9 (10.5) 

3 (3.5) 

2 (2.3) 

0 

11 (12.8) 

19 (22.1) 

 

44 (51.8) 

 

10 (11.8) 

2 (2.4) 

2 (2.4) 

2 (2.4) 

5 (5.9) 

20 (23.5) 

Ki-67 index 

    Patients with Ki-67 index reported, n 

         ≤2% 

         >2–5%  

         >5–10% 

         >10% 

 

36 

  7 

16 

  5 

  8 

 

36 

  6 

14 

10 

  6 

*Tumor functionality was as reported by investigators 



Prior Treatments and Concomitant  

Somatostatin Analog (SSA) Use 
Sunitinib  

(n=86) 

Placebo  

(n=85) 

Prior treatments, n (%) of patients 

    Surgery 

    Radiation therapy 

    Chemoembolization 

    Radiofrequency ablation 

    Percutaneous ethanol injection 

    SSA 

 

76 (88.4) 

9 (10.5) 

7 (8.1) 

3 (3.5) 

1 (1.2) 

21 (24.4) 

 

77 (90.6) 

12 (14.1) 

14 (16.5) 

6 (7.1) 

2 (2.4) 

19 (22.4) 

Prior systemic treatment, n (%) of patients 

    Any 

    Streptozocin 

    Anthracyclines 

    Fluoropyrimidines 

 

57 (66.3) 

24 (27.9) 

27 (31.4) 

20 (23.3) 

 

61 (71.8) 

28 (32.9) 

35 (41.2) 

25 (29.4) 

Concomitant SSA treatment, n (%) of patients 

    Started prior to study and continued 

    Started during study 

17 (20.5) 

15 (18.1) 

2 (2.4) 

18 (22.0) 

12 (14.6) 

6 (7.3) 











Comparación de los estudios 
Sunitinib Everolimus 

RR 9,3% 5% 

TTP 11,4 m(10,2m) 11m 

pacientes 83/82  
Ki67? 
Volumen enfermedad? 

204/203 

QT previa 66% 50% 

SSA  28% 40% 

Tox g3/4 Neutropenia, HTA, s mano 
pie 

Mucositis, anemia, 
hiperglucemia 

46 



ESTUDIO CLARINET 

Análogos de Somatostatina 



Octreoscan 
positivo 









Estudio CLARINET 



P=0,06 



Según grado 

 



Según volumen de enfermedad 



OTROS TRATAMIENTOS 



Interferón 

• Kolby midgut 

• Faiss 26 pancreáticos 

• Arnold 38 pancreáticos 



Combinación 











Embolización/QE/Y90 

• NO estudios randomizados 







ESMO 







Factores pronósticos 

• Grado G1 G2 
• Ki 67 
• Localmente avanzado 
• Metastásico 
• Volumen de enfermedad 
• Localización metastásica ( hígado,hueso, 

peritoneo) 
• Cromogranina A 
• Velocidad de crecimiento 
• Octreoscan 



Tratamiento personalizado y secuencia 



Los datos no son tan objetivos como 
parecen 

• Ki 67 cuál? 

• Volumen de enfermedad? 

• Estudios-antiguos/modernos/fase II/III 

• DE qué depende: 

• También de disponibilidad 

• Experiencia personal 



Por qué puede importar la secuencia? 

• Riesgo de toxicidad 

• Progresión rápida/ deterioro que impida otros 
tratamientos 

• Cambios en la biología del tumor/resistencia 





Estudio SEQTOR 

 



EXPERIENCIA CONGRESO GETNE 





Conclusiones 

 

• Distintos tratamientos disponibles 

• La mejor secuencia es desconocida 

• Estudios randomizados 

• Marcadores moleculares pronósticos y 
predictivos 


