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Ariol® SL50 Image Analyzer system to measure ki67 index

N = 101 pulmonary carcinoid tumors (78 typical and 23 atypical)

correlated the Ki-67 index and the histological diagnoses in univariate and multivariable analysis with overall survival

mean Ki-67 indices for the typical carcinoids (3.7 s.d.±4.0) 

mean Ki-67 indices for the atypical carcinoids (18.8 s.d.±17.1) were significantly different (P<0.001) 



Efficacy of different drugs in 
atypical bronchial NETs



Octreotide¹
(PROMID)

Lanreotide²
(CLARINET)

¹⁷⁷Lu-Dotatate⁴
(NETTER-1)

Sunitinib⁵
(Raymond)

Everolimus⁶
(RADIANT 4)

Ki 67% ≤ 2% < 10% ≤ 20% 78% ≤ 10% 63% G1

Primary End Point PFS PFS PFS PFS PFS

ORR 2% - 18% 9% 2%

Lung +

Stomach + +

Pancreas + + RADIANT3

Small bowel + + + +

Appendix + + + +

Colon + + +

Rectum + +

Unknown + +

1. DOI: 10.1200/JCO.2009.22.8510
2. DOI: 10.1056/NEJMoa1316158
3. https://doi.org/10.1093/annonc/mdw369.36
4. DOI: 10.1056/NEJMoa1607427
5. DOI: 10.1056/NEJMoa1003825
6. DOI:https://doi.org/10.1016/S0140-6736(15)00817-X

• Bronchial NETs not included

• We have to decide based on Ki67%

• PROMID recruited only G1



DOI: 10.1056/NEJMoa1316158





SSA may also be used in NET of other sites (e.g. rectal or bronchial NET), 

• when the SSTR status is positive (on somatostatin imaging or histology), 

• if the tumor is slowly growing, G1 or G2 and preferably with Ki-67 <10%

Although comprehensive clinical data are lacking for the use of SSA in lung NET, it is expected that the 

clinical behavior of typical carcinoids (mitotic count <2/10 HPF; G1 NET) is similar to G1 NET of other sites.

https://doi.org/10.1159/000443167
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• Result depends mostly on tumor uptake score on 

somatostatin receptor scintigraphy (grade 2, 3, or 4



Somatostatin receptor scintigraphy, 

Krenning scale Grade 3 (29%), 

Grade 4 (61%)

ENETs guidelines

A strong SSTR expression on

imaging is necessary to achieve 

better results with PRRT,

while extensive hepatic and/or 

bone disease as well as 

decreased kidney function may 

limit its use
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• Only pancreatic NENs

• Clinical benefit more likely in pts with Ki67≤ 5%, 

ENETs guidelines

Antiangiogenic drugs including sunitinib 

are not recommended in non-pancreatic 

NEN outside of clinical trials.
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In the patients in whom Ki-67 percentage was reported (n=63), it 

varied from 0% to 60% (median, 8%)



Partial response was observed in one patient in each treatment arm; no patients in either arm showed complete response

• Everolimus ORR 1 out of 63
• Placebo ORR 1 out of 27

The median PFS, by central review, was 9.2 months (95% CI, 6.8‐10.9) for patients receiving everolimus 

compared with 3.6 months (95% CI, 1.9‐5.1) for those receiving placebo.



ENETs guidelines

In the absence of approved drugs in 

metastatic lung NET, everolimus 

may be recommended as a first-line

therapy in progressive disease. 

However, in patients with

low proliferative activity (G1, typical 

carcinoid) with strong SSTR 

expression on imaging, SSA may be 

considered as a first-line therapy. 
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• Around two-thirds (69%) of patients presented with atypical carcinoid

Median PFS

• 8·5 months in the pasireotide group,

• 12·5 months in the everolimus group, and

• 11·8 months in the combination group 



The upfront combination therapy of targeted drugs with SSA cannot be recommended. 

Furthermore, data are lacking to support the use of SSA beyond progression in combination 

with targeted drugs
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Therapeutic options and conditions for preferential use as first-line therapy in advanced NEN

There is no established Ki-67 cut-off value for the recommendation of chemotherapy.

Patients with pan creatic NET with Ki-67 of 5–20% can be treated with chemotherapy



https://doi.org/10.1159/000443167



• 56% G1

• 53% concurrent SSA

• 35% prior everolimus

• 12% prior sunitinib



PFS HR = 0.58, p = 0.023 OS HR = 0.41, p = 0.012
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ENETs guidelines

IFN-alpha is a second-line therapy in NEN that 

are functionally active. It is recommended to 

use IFN-alpha as add-on therapy to SSA 

therapy in functional tumors. 
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• Controversial results – metanalysis needed

• Only pancreatic NENs

• Old trials, no information on Ki67%



Immunotherapy in bronchial NETs



DART trial (BASKET)

• Ipilimumab (1mg/kg q6 weeks) plus nivolumab (240mg intravenously every 2 weeks)

• Pancreatic neuroendocrine tumors not included

• The primary endpoint was overall response rate (ORR) by RECIST v1.1 

• Secondary endpoints included progression-free (PFS) and, overall survival (OS), stable 

disease (SD) >6 months, and toxicity.

DOI: 10.1158/1538-7445.AM2019-CT039



DART trial (BASKET)

• n = 39 ( GI = 15, Bronchial = 6)

DOI: 10.1158/1538-7445.AM2019-CT039



DUNE Trial / GETNE 1601

15th Annual ENETS conference (2018)

Durvalumab plus Tremelimumab for the Treatment of Patients (pts) with Advanced Neuroendocrine 
Neoplasms (NENs) of Lung or Gastroenteropancreatic (GEP) Origin. A Phase II Multicohort Trial
Authors: Hernando-Cubero J, Manzano J L, Benavent M, Lopez C, Teulé R, Garcia-Carbonero R, Carmona-Bayonas A, Crespo G, 
Cubillo A, Jimenez-Fonseca P, LaCasta A, Capdevila J

Pts included in the trial must have progressed to all standard therapies in each setting for lung and GEP grade 
1-2 NENs up to 4 prior lines. 

All pts will receive durvalumab 1500 mg every 28 days for 12 months, and tremelimumab 75 mg Q4W up to 4 
doses/cycles.

The primary endpoint is disease control rate at 9 months, or stable disease according to RECIST v1.1



DOI: 10.1200/JCO.2019.37.4_suppl.190

• n = 107 pts

• Well- and moderately-differentiated NET of the lung, appendix, small intestine, colon, rectum, or pancreas;

• ≥ 1 line of standard therapy

• Primary endpoint was ORR assessed per RECIST v1.1

• median follow-up duration was 18.6



DOI: 10.1200/JCO.2019.37.4_suppl.190

• ORR was 3.7% (95% CI, 1.0-9.3), with 0 CR and 4 PR (3 pancreatic and 1 gastrointestinal [unknown primary]). 
All responders had PD-L1 negative tumors

• Median (95% CI) PFS was 4.1 (3.5-5.4) mo

• Conclusions: Pembrolizumab monotherapy showed limited antitumor activity and manageable safety in pts 

with previously treated advanced NET



https://doi.org/10.1093/annonc/mdy293.001

n = 116 pts enrolled (33 panNET, 32 GI NET, 30 T NET, & 21 GEP NEC)

median follow-up of 7.6 mo

ORR was 7.4% in well-diff NET (pooled) & 4.8% in poorly-diff GEP NEC



https://doi.org/10.1093/annonc/mdy293.001



Adjuvant Radiotherapy in atypical 
bronchial NETs



NANETS - insufficient data to recommend adjuvant therapy 

after complete resection of local-regional disease for any 

subgroup, including intermediate-grade NETs 

ENETS - only patients with atypical tumors with positive lymph 

nodes, especially if there is a high proliferative index, should 

be considered for adjuvant therapy and discussed individually 

in the context of a multidisciplinary tumor board meeting 



DOI: https://doi.org/10.1016/j.lungcan.2003.11.016

• Retrospective study

• Patients treated at a single institution

• N = 18 (typical = 8, atypical = 10)

• 4 received chemotherapy plus RT – 14 chemotherapy only

• 2 PR, 8 SD



Chromogranin A as a biomarker 
in bronchial NETs



DOI: 10.1159/000500525

• 33 original scientific papers and 3 case reports

• All studies, except 2, were retrospective

• Ten different CgA assay types were reported, without consistency in the upper limit of normal (ULN)

• Sensitivity 34.5 ± 2.7% (TC and AC)    Vs   59.9 ± 6.8% (SCLC)

• Specificity 93.8 ± 4.7% (TC and AC)    Vs 79.4 ± 3.1 (SCLC)

• CgA metrics were not available separately for typical or atypical carcinoids



DOI: 10.1159/000500525

• Management of the patients with bronchopulmonary neuroendocrine neoplasia (NEN) is difficult 

since there is a paucity of biomarkers to facilitate diagnosis and follow-up.

• No evidence was presented for predicting treatment response or identifying post-surgery residual 

disease

• The clinical value of CgA remains to be determined. This requires validated, well-constructed, 

multicenter, prospective, randomized studies
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