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G3- a different disease

Primary Sm-intestine
Ki-67 1-2%
Differentiation Well

mOS stage 4 10-12 years
medically treated

Pancreas
5-10%
Well
3-4 years

>20 %. Usually 70-90%
85% Poorly, 15% well
11-13 months (NEC)




Nomenclature for GEP NEN G3

Used for

NET G3 Well-differentiated,
Ki-67 > 20%

NEC Poorly differentiated,
Ki-67 > 20%

NEN G3 Addressing both NET |If differentiation is
G3 and NEC uncertain

MINEN Neoplasms with both >30% neuroendocrine and
gland-forming component

Sorbye H, Baudin E, Perren A. Endocrinol Metab Clin North Am 2018 47:683-698.
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Disease Specific Survival of High Grade Pancreatic
Neuroendocrine Neoplasms (NET G3 vs NEC)
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Tang et al., Am J Surg Pathol 2016; 40: 1192



NET G3 difficulties

Morphology not well defined for routine pathology
work-up. Even NET pathologist disagree (msccc66% )

Study data: usually stage mixture and low numbers.
Treatment data mainly for pancreatic NET G3.

Small intestinal NET G3 increasingly reported- may
be completely different form pan NET G3.

Caution: differentiation is not everything.
— Cases CRC NET G3 Ki-67 > 70-80%- growing rapidly

Molecular alterations in Rb1 and TP53 may aid.



Many can be cured.
Often later metastasis
In nitial localized/
regional disease
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Survival by stage in G3/4 GEP-NEC patients from SEER 1973-2012 .
Sorbye: Cancer 2014.
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Esophageal NEC

* Chemoradiation probably better than surgery
e Surgery vs CRT: N1 disease (mOS 12 vs 45 m)

[Meng MB, et al. Radiother Oncol 2013; 106:317]

Survival curve for TNM stage
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Adjuvant treatment

* 4—6 cycles of cis/carboplatin and etoposide
are recommended.

?? Adjuvant treatment for

- NET G3 ? No

- NEC Ki-67 21-55%, low RR for platinum met.

- CRC NEC, 55% immediate disease progression on
platinum for met.
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Palliative chemotherapy

e Rapid referral

* «See an oncologist within a week or not at all»,
before PS is too poor for treatment.

* Median OS without chemotherapy 1 month

(Sorbye; NORDIC NEC Ann Oncol 2012)
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Recent large retrospective 1-line chemotherapy studies
In metastatic GEP NEN G3

Sorbye et al Cisplatin or 252 ? 31
Cancer 2013 carboplatin
+ etoposide

\EIEECIRS B Cisplatin 258 Poor? 50/2* 52m 11.5m
Cancer SCI 2014 T rY v-Ye- s Wo ) &

etoposide

Heetfeld et al Platinum/ 113 Poor 35 5m 16.4 m

=pREINOE VA etoposide Stage
2015 mix

Walter et al Platinum/ 152 Poor 50 6.2m 11.6m
Eur J Can 2017 etoposide




Nordic NEC (Sorbye Ann Oncol 2013).
Carboplatin- and cisplatin-based chemotherapy
do not differ in response nor survival.

—1 Cisplatin + eto
— 1 Carboplatin + eto

 — Carboplatin + eto
+vin
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2-line chemotherapy for NEC

Temozolomide + capecitabine 2-line
Welin 2011: PR 27%,PFS 6 months. Better if Ki-67 < 60%

FO LFIRI or FO LFOX . " Figure 4. Pruggs_:siu;l-f'ﬁaﬁ ;a:lr;iva:‘ -
dCCORIITGg TO AT naex (n=
Walter 2017. PFS < 3 m and OS <6 m 100 Median [95% G
il (] S e s
Everolimus? 25 pts: PFS1.5m — g ""‘;'_
Phase Il ESMO 2018 % L
D- 1 1 1 1 1 1
(1] i 2 3 4 5 & T e g
Sunitinib ? 31 GEP NEN G3 — Time (ot

PFS 42 days, 77% PD. (Pellat 2018)




Unsolved questions for 1-line

treatment of metastatic disease

How to treat metastatic NET G3 ?
- platinum-based not first choice
(except rapid growth and probably Ki-67>60%)
-may differ according to primary site

How to treat metastatic NEC Ki-67 21-55%
- platinum as for all NEC
- differently ?

How to treat metastatic colorectal NEC ?




NEC: Variation of Ki-67

Ki-67 40%. Ki-67 90%
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Milione: Neuroendocrinology 2016

Figure 3. Overall survival of 136 patients with NEC according to subtype.
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NET G3 vs NEC

NET G3* NEC
RR platinum 0-24 % 30-40%
chemotherapy
PFS platinum 24-5m 4-6 m
chemotherapy
OS stage 4 41-99 months* 8-13 months
(30 m- stage 4)

* Based on very few cases.  # stage mixture

Sorbye H, Baudin E, Perren A: Endocrinol Metab Clin North Am 2018 47:683-698.




First line chemotherapy — NET G3 vs. NEC

Heetfeld M: Endocr Rel Cancer 22, 657-64, 2015

Table 5. Type of first line Chemotherapy

NEC G3 NET G3
Type of Chemotherapy Number Type of Chemotherapy | Number (%)
(%)

Platinum based + 124 (84%) Platinum based + 7 (24%)

Etoposide Etoposide

FOLFOX/XELOX/CAPOX 10 (7%) Temozolomide based 5(17%)

FOLFIRI 2 (1%) Dacarbazine based 4 (14%)

Docetaxel/Cisplatin/5-FU 2 (1%) FOLFOX/XELOX/CAPOX 3 (10%)

Other 6 (4%) Other 10 (35%)
\ J

|

76% non-platinum based ctx for NET G3

21



Results in Pan NET G3

Everolimus in 15 progressive G3 PanNET (Panzuto 2017)
— Ki-67 median 30% (21-55%), SRI pos
—PFS6m, 40% SD > 12 m

TemCap: NET G3 DCR 70%, PFS 15 m (Rogowski 2019)

Sunitinib in PanNET G3 (Mizuno 2018) n=10

NET- G/ G2 ws NET-G3  p=0957
NET- G1/ G2 vs NEC-G3  p<0.001
NET- G3 wvs NEC- G3 p=0.005

£
o
@
o
=
=

OverallSurvival
(probability)

I
2
Z
3
0]
)
2
&
<
°
7]
0
2
h=1]
2
o

| NET-G1/G2vs NET-G3  p=0507 |
| NET-G1/G2vs NEC-G3  p<0.001

| NET-G3vs NEC-G3 p=0012 |

Days after start of sunitinib



ENETS 2019
Oral presentation Elvebakken et al

NEC Ki-67 21-55% | NECKi-67>55%

25 % 44 %

5m 5m 5m

33 m 11 m

Mainly platinum-based chemotherapy

ENETS 16t Annual ENETS
Conference | 6 - 8 March 2019

Neuroenducrine Tumor  Sociely :I 8




Colorectal NEC

Colon NEC poor response to platin/eto (nordic NEC).

PR/CR SD PD PFS 95% QI OS (95% CI)

All patients 31% 33% 36% 4 (3.44.6) 11 m (9.4-12.6)
Colon 16% 28% 56% 3 m2.1-3.9) 8 m (6.0-9.9)

MCRC chemo as FOLFOX used (especially US)

* FOLFIRINOX case reports....
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Peptide receptor radionuclide therapy
(PRRT) proven benefit In NET G1/G2

Does 1t work in G3 ?

How frequent is a high somatostatin
receptor imaging (SRI) uptake in G3 ?




Study results on somatostatin receptor imaging (uptake > liver) in
patients with gastroenteropancreatic high-grade neuroendocrine
neoplasms (G3).

n n SRI uptake>liver SRI SRI
with SRI NEN G3 uptake>liver | uptake>liver
NET G3 NEC
Welin et al. 2011 25 8/25 (32 %)
Sorbye et al. 182 68/182 (37 %)
2013
Velayoudom-Cephise 14 10/14 (71%) 7/8 (88%) 3/6 (50%)
et al. 2013
Heetfeld et al. 2015 82 44/82 (54%) 21/24 (92%) 23/58 (40%)
Bongiovanni et al 19 7/19 (35%)
2015
Walter et al. 2017 40 15/40 (38%)
Raj et al. 19/27 (70%) 13/15 (87%) 6/12 (50%)

2017




Endocrine-Related E A Carlsen et ¢
Cancer

RESEARCH

Peptide receptor radionuclide therapy in 149 ot
gastroenteropancreatic NEN G3: a multicenter P1S,

cohort study

most progressive disease
2/ 3-line treatment
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Results after PRRT in patients with high-grade
gastroenteropancreatic neuroendocrine neoplasms.

n Pancreatic [ RR |DCR PFS 0S
primary

Low High Low High
Ki-67 Ki-67 Ki-67 Ki-67

Thang 3% 74% 12m 4m 46m 7m
2018
Zhang 31% 78% 11m 4m 22m 7m
2018
o171 149 42% 69% 16m 6m 31Im 9m

2019




Response rate Thang et al
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Carlsen et al

Response rate NET G3

Response rate highNEC (ki-67 > 55%)
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Progression-free Survival

Carlsen et al

NET G3 vs NEC Ki-67 >55%: P <0.001;
NEC Ki-67 21-54% vs. NEC Ki-67 >55%: P =0.04
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Immuno-oncology results 2018

* Phase 1-2 studies monotherapy
— 2 at ASCO 2018
— Moffat center trial + Novartis trial
— Very disappointing, 1 responder of 20 pts
— Monotherapy is dead

* Why did it not work?
— Too fast growing, did not have time to respond?

* Early progression, frequently after 1 course

— TMB surprising low in NEC; median 9.5 (ASCO 2018)
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Duo immunotherapy?

* A basket trial of ipilimumab and nivolumab in
rare cancers

* |n an unplanned subset analysis of one of the
cohorts (which included lung NECs), objective
response were seen in 8 out of 19 patients

(42%) with high-grade NENs (Patel et al. AACR
2019).

34



Can molecular genetics help
treatment selection?

 Rb1 loss (40% in NEC) and KRAS prediktive for
platinum response (Hijioka 2017)

 BRAF mutations frequent in colorectal NEC.
— BRAF/ MEK / EGFR inhibitors very promising for CRC AC.

— Benefit from BRAF inh + MEK inh in CRC NEC cases
(Burkart JINCCN 2018 )

e MSI-H (4%) in GEP NEC.

— Case rapport benefit of immunotherapy colorectal NEC

35



G3 NEN
Therapeutic Algorythm

r

Resectable

Locoregional unresectable

Distant Metastases

Radical surgery
+ adjuvant CT" +/-RT

* Locoregional RT + CT"

* Chemotherapy

* 1-line: Cisplatin/carboplatin +
etoposide

* 2-line: Oxaliplatin/irinotecan based

Special considerations for NET G3

v' Platinum-based regimens seem to be
less active

v/ Other regimens may be considered
(i.e. TMZ-based)

ENETS guidelines NEN G3. Garcia-Carbonero R: Neuroendocrinology 2016
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Treatment Algorithm

Advanced/metastatic NEN G3 |

Pancreatic
,.-""'——-""l-.L

NET G3
(Ki-67 <50-60%)

Uncertain G3
(Ki-67 <50-60%)

NEC Ki-67 < 50-60 % NEC Ki-67 > 50-60%

ET like
presentatlon

1-line:

NET G2 options

- TemCap

- Everolimus

- Sunitinib if pancreas

- PRRT if SRI positive
EP if rapid PD.
Metastatic surgery.

NEC-like
presentation

1-line: depends on clinical
situation, tumor growth,
tumor burden, primary etc.

- EP Platinum-based chemo

- Other options
depending on the primary

- TemCap
- FOLFIRI/FOLFOX

- PRRT ?

apid growt

1-|ine: EP riatinum-based chemo

2-line: FOLFIRI, TemCap or

FOLFOX.
MSI high = immunotherapy?
CRC primary: FOLFIRINOX/
FOLFOX/FOLFIRI 1-line?

Sorbye H, Baudin E, Perren A: Endocrinol Metab Clin North Am 2018 47:683-698.



Conclusions

Until better classification and more treatment data
are available for NEN G3 patients several factors
should be considered prior to selection of
treatment.

Differentiation (poorly vs. well-differentiated)
Ki-67 (middle vs high)

SRI. FDG-PET?

Mutational status: Rb1 p53 ?

Clinical situation (tumour burden/growth slope)

Desperately need more data.



