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ACTUALIZACION EN NEOPLASIAS NEUROENDOCRINAS
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Classification systems

Grading vs differentiation
Heterogeneity in G3 NENsand in molecular pathways
MINENs
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V solitary or multiple L

V well demarcated or infiltrative
V variable size

V solid/cystic
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IMNMUINOHIIS SO CREMICALANENIARKERSER S

Synaptophysin Chromogranin A

~ protein 1 (INSM1)

Highly sensitive, but not Highly specific but less
entirely specific. sensitive than Highly sensitive and specific
synaptophysin. May be for NENs irrespective of the
absent or only focally differentiation status and
expressed with a dot-like anatomicsite of origin
paranuclearpatternin a
fraction of SCNEC.

Expressed in some non-
neuroendocrine carcinomas.

related to synapticvescicles related to secretorygranules nuclear transcription factor that
regulates neuroendocrine

differentiation

Endocrine Pathology (2022) 33:3-5
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PREMISES:

-oneur oendo cdefinas e peptide  hormone -producing

tumours that share neural -endocrine markers

- oneuroendocrine neoplasms ¢ include well and poorly

differentiated tumors

- all neuroendocrine neoplasms have malignant potential



| Carcinoid

Il Mucocarcinoid
Il Mixed forms carcinoid-
adenocarcinoma

[V Pseudotumour lesions

. Well-dfferentiated endocrine tumour 1. NET G1 (carcinoid)®

5.

(WDET)

. Well-differentiated endocrine 2. NET (_;2a

carcinoma (WDEC)

. Poorly differentiated endocrine 3. NEC (large cell or small cell type)**
carcinoma’small cell carcinoma (PDEC)

. Mixed exocrine-endocrine 4. Mixed adenoneuroendocrine
carcinoma (MEEC) carcinoma (MANEC)
Tumour-like lesions (TLL) 5. Hyperplastic and prensoplastic

lesions

Based on
Proliferation E E Ts

Virchows Arch (2007) 451:757-762

GRADING
(pronostic value )

Table 7 Grading proposal for (neuro)endocrine tumors of ileum,
appendix, colon and rectum

Grade Mitotic count (10HPF)* Ki-67 index (%o)**
Gl <2 <2

G2 2-20 3-20

G3 >20 >20

* 10 HPF (High Power Field)=2 mm’, at least 40 fields (at 40x
magnification) evaluated in areas of highest mitotic density; ** MIB1
antibody; % of 2000 tumor cells in areas of highest nuclear labeling.
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d Systematically counting a defined number of tumors cells (500 2000) and calculating the positive
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0 Using a computerized digital image analysis system to measure the positive percentage

Endocrine Tumours

0 A general oOeyeballed Oestimate of the percentage of positive cells (NOT RECCOMENDED)

The result should be reported as a single percentage reflecting the average of the regions counted, rather
than a range of values




MITOTIC INDEX EVALUATION

V atotal of 5 mm 2 should be counted

V the mitotic rate should be expressed based on the amount of mitosis in 2 mm 2

V olf grade differs for mitotic count compa

ed with Ki -67 index, it is suggested the higher grade be assumed 6

[Annotation 2
Permeter. 8.9 mm
Area 50 mm*

ivision ivision

GO phase:
cell cycle

G1 phase:
monitoring &
preparing

Ki-67

Interphase
(23 hrs.)




“ NET G has boon used o i cotogr u ot i, NETe s by deiton vl et

- In 2010 WHO classification G3 cathegory limited to carcinomas (PD) reflects the idea that GRADING is
the only determinants of tumor prognosis (NOT MORPHOLOGY ).

- The terminology of oneuroendocrine carcinoma 0 for G3 neoplasms implies that they are histologically

poorly differentiated , but some morphologically well differentiated NETsalso have proliferative rates
(usually the Ki67 index) that meet the threshold for G3 NECs



Tumor GRADING vs DIFFERENTIATION  in NENs

different but complementary concepts

GRADING : refersto the biologicalaggressivityof the neoplasmsdargely basedon proliferative rate of a
tumor(mitoticcountandor Kif7 labelingindeX.

DIFFERENTIATION : morphologicahssessmerit dependson howmuchumorcellsresemblenormalcells




Predictive and prognostic factors for treatment and
survival in 305 patients with advanced gastrointestinal
neuroendocrine carcinoma (WHO G3): The NORDIC
NEC study

H. Sorbye', S. Welin2f, S. W. Langer®, L. W. Vestermark?, N. Holt?, P. Osterlund®, S. Dueland’”,
E. Hofsli®, M. G. Guren®, K. Ohrling'®, E. Birkemeyer'", E. Thiis-Evensen'?, M. Biagini's,

H. Gronbaeks, L. M. Soveri, I. H. Olsen', B. Federspiel'®, J. Assmus'8, E. T. Janson2*

& U. Knigge'#*

Annals of Oncology 00: 1-9, 2012

1 Ki-67 < 55%
="+ Ki-67 > 55%
e
+

Cummulative Survival
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-  G3 NECswith a Ki67 index <55% do not respond to platinum -based chemotherapy , in contrast to G3
NECswith a Ki67 index >55%

- current WHO G3 category Is heterogenous and the tumors at the lower end of the G3 range are in
fact well differentiated NETswith an elevated proliferative rate (or ohigh-grade, well differentiated
NETS®)



The High-grade (WHO G3) Pancreatic Neuroendocrine
Tumor Category Is Morphologically and Biologically
Heterogenous and Includes Both Well Differentiated

and Poorly Differentiated Neoplasms

Am J Surg Pathol 2015:39:683-690

Comparison of mitotic rate and Ki67 proliferation index

' 4

26%

Grade Concordant (Mitotic G2/Ki67 G2)
PanNETs (n=53)

Grade Discordant (Mitotic G2/Ki67 G3)
PanNETs (n=19)

Poorly Differentiated NECs (n=43)

Small Cell Type (n=16) | Large Cell Type (n=27)

Average Mitotic Rate (10HPF)
(range)

35(2-10)

7.6 (2-20)

51(21-92) 37(21-83)

Average Ki67 index (%)
(range)

8.1(3-20)

40 (24-80)

74 (50-98) 66 (40-95)

Tot. 115




Grade Concordant (Mitotic G2/Ki67 G2) Grade Discordant (Mitotic G2/Ki67 G3) e Ty s o g
PanNETs (n=53) PanNETs (n=19) Poorly Differentiated NECs (n=43)
Median survival (months) (95% confidence interval) 67.8(51.8-93.8) 54.1(30.5-117.9) 11 (6-18)
2-yr survival (mean + standard error) 86.7+5.1% 749+ 11% 2254+ 6.9%
5-yr survival (mean + standard error) 62.4+8.3% 29.1 = 16% 16.1 £ 6.3%
P value 0.2 0.002
L 1 1 1 il L
1 - -
g - | Mitotic G2, K167 G2 PanNET
’ (n=50)
- L
= 6 B
g - Mitotic G2, K167 G3 PanNET
c.g [ (n=19)
E 41 :
(@) . . .
Poorly difterentiated NEC
.2 1 - (n=42)
p=0.002
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é Although 2010 ENETS/WHO classification suggests

that G3 NECs are part of a continuum with G1 and
G2 NETs,and that grade should be based entirely on
proliferation rate, evolving evidence strongly suggests
that morphologic differentiation is also relevant and
that poorly differentiated NECsshould be regarded as

a completely separate entity from well differentiated
PanNET®




Am J Surg Pathol. 2012 February ; 36(2): 173-184. doi:10.1097/PAS .0b013e3182417d36.

Characteristic/”| Small cell NEC | Large cell NEC Well-
(present study) | (present study){ differentiated
Small Cell and Large Cell Neuroendocrine Carcinomas of the P NET
Pancreas Are Genetically Similar and Distinct from Well- / KRAS\ 25% 33% ( O%l )
. . i . present study
differentiated Pancreatic Neuroendocrine Tumors
plé 1% 50% 0%
(present study)
ps3 100% 90% 0%
(present study)
Smad4/Dped 0% 10% 0%
(present study)
Rb 89% 60% 0%
(present study)
Well Differentiated Neuroendocrine Tumors with a
. K Bel-2 100% 50% 18%
Morphologically Apparent High Grade Component: A Pathway (present study)
Distinct from Poorly Differentiated Neuroendocrine Carcinomas Median survival 14 months 10 months 99 months
Laura H. Tang"", Brian R. Untch?, Diane L. Reidy?, Eileen O'Reilly?, Deepti Dhall*, Lily Jih¥,
Olca Basturk', Peter J. Allen?, and David S. Klimstra'
Clin Cancer Res. 2016 February 15; 22(4): 1011-1017.
Tumor Type Age | Tumor Average Average P53 RBI Rb Pmtein( Daxx/ATRXMENI istant | Median Survival | 2 Year | 5 Year
Size Mitotic Rate Ki67% | by IHC | Mutation | loss by IHC Mutation 4 Met (months) DDs DDS
[ WD Pancreatic NET (Dhw-Intermediate grade), =329 | 561 | 3623 | <1/10HPF (3/S0HPF) | <20% 0 0/63 0 35/63 34% 162 97% | 90%
Transformed WD pancreatic NET (mixed grade), n=21 | 52+3 | 5.5=0.7 20/10HPF 50% 0 0/4 ] 3/4 84% 55 88% 48%
PD NEC of pancreas (High grade), n=35 65+6 | 4.7x0.5 42/10HPF 75% 56% 517 ¥ 59% 0:"28%& 100% 16 24% 24%




Molecular Classification of Gastrointestinal and Pancreatic
Neuroendocrine Neoplasms: Are We Ready for That?

Silvia Uccella'? Endocrine Pathology (2024) 35:91-106

Alteration of
* mTOR/PI3K/AKT pathway
Pancreas * Chromatin remodelling
* DNA double-strand repair
Mutation of MEN1, ATRX/DAXX
Digestive NET ’ (mutation of TP53 in advanced or G3 cases)
Cell of origin
» Beta cell type: PD1+, ARX-,
DAXX/ATRX wt » good prognosis
» Alpha cell type: PD1-, ARX+,
Low TMB DAXX/ATRX mut - poor prognosis
Low TNB

Low CNV LOH of Chr 18 (>50%), 4, 5, 9, 11,14, 16, 20
Jejunum- (30%)
ileum Mutation of CDKN7B (no altered p16)
CpG island methylator phenotype (CIMP)
(mutation of TP53 in advanced or G3 cases)
Three molecular groups (with decreasing
prognosis)
Chr 18 LOH+/CDKN1B mut+/CIMP+
No LOH/CDKN1B mut-/CIMP+
Multiple LOH/CDKN1B mut-/CIMP-

/ Stomach

%
MYC gain of function

Whnt/B—catenin pathway
alterations

Digestive NEC

Pancreas «Ductal type»
* RAS mutation,

High TMB * « 11 S0X2, ASCL1, NKX2.1, EZH2, E2F1

. «Acinar type»
ngh TNB * APC,CCND1, CDK2NA mutations
High CNV + 1 PTF1A, GATA4, NR5A2, RBPJL
Altered TP53

Altered RB1 Colon-rectum

APC mutation

BRAF mutation
MSI




DT 7 7 ‘
Immunohistochemical Biomarkers of Gastrointestinal, Pancreatic,
Pulmonary, and Thymic Neuroendocrine Neoplasms NEC and may be also observed in G3 NET [43]. In pan-

creatic G3 NET, however, TP33 mutations are present in

Endocr Pathol. 2018 Jun;29(2):150-168. the typical genomic background of NET and are neither
Ki-67 proliferative index coupled with other key cancer genes mutations, such as

RB1 or CDKN2A, nor with high TMB or other signs of
- : : genomic instability [45]. Thus, it can be hypothesized

i that, in G3 NET, TP33 mutations may not be related

to the early steps of carcinogenesis and may rather be

interpreted as a later step in tumor progression. However,
- - . PURE, PR I [ [ P ]

Endocrine Pathology (2024) 35:91-106
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The clinicopathologic heterogeneity of grade 3 100 log rank s < 00001

proliferation

gastroenteropancreatic neuroendocrine neoplasms: morphological a0\

differentiation and proliferation identify different prognostic m o
categories \
€ 40
Neuroendocrinology 2017;104:85-93 .
20] M\
1 Ki-67 <55%
ol e Ki-67 255%
Reviewed 136 GEP-NEC G3: 0 12 24 3% 48 60 72 months
. Patients at risk (n)
- Pronostic value of tumor morphology (WD vs PD) K61 <S% | s4 50 B 1 15 4
- Proliferative and mitotic indices to distinguish pronostic groups 05 (%)
Ki-67 <55% 100 93 72 35 20 12 12
Ki-67 255% 100 31 9 6 5 5 5
100 4

Type A vs. B log-rank p < 0.0001 morphology
Type A vs. C log-rank p < 0.0001
Type B vs. C log-rank p = 0.0003 +

proliferation

3 cathegories of GEP-NECs G3
- Type A NEC: WD with 21-55% Ki67 | \ 1
- Type B NEC: PDwith 21-55% Ki67
- Type C NEC: PD with >55% Ki67

=2
=1
L

Proportion surviving
~
5
1
e
—

f

NEC type A

] NEC type C
04 NEC type B
LI B S N B S
0 12 24 36 48 60 72 months

Patients at risk (n)

Type A 24 24 23 14 9 4 3
Type B 30 26 16 5 2 1 1
Type C 82 25 7 5 4 4 4
0S (%)

Type A 100 100 96 58 38 23 23
Type B 100 87 53 17 7 3 3

Type C 100 31 9 6 5 5 5




Cancer Treatment Review

6)61-67

ELSEVIER journal homepage: www.elsevierhealth.com/journals/ctry

Contents lists available at ScienceDirect

Cancer Treatment Reviews

Controversy

Heterogeneity of grade 3 gastroenteropancreatic neuroendocrine
carcinomas: New insights and treatment implications

Nicola Fazio **, Massimo Milione®

Ki-67 100%

‘ 55%

NEC+NE
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NET G3
(NEC Type A)
20%

WD MORPHOLOGY

Functional characterization

1o5-FDG

\sF-\:DG

DG
oSTR I‘SF ¥
WD

NET > 20% Ki-67
As in
G2 GEp gy,
Kylating.
“emogy Pl
Therapy s atin Uln/etoposld

SSTR: somatostatin receptor; FDG: fluorodeoxyglucose; G2: 3-20% Ki-67; G3: > 20% Ki-67;
WHO: world health organization; GEP: gastroenteropancreatic; NEC: neuroendocrine
carcinoma; NET: neuroendocrine tumor;

Fig. 2. 2010 WHO G3 GEP NECs: functional characterization and therapy according to different entities.



TABLE 1

Neoplasms

Well differentiated NENs

Neuroendocrine tumour (NET) G1

morphology Nem‘oendocrﬁue tumour (NET) G2
o Neuroendocrine tumour (NET) G3

proliferation

Poorly differentiated NENs
Neuroendocrine carcinoma (NEC) G3
Small cell type
Large cell type

World Health Organization Classification 2017 for

Ki67index~|

%

3-20 %

%
%

Pancreatic Neuroendocrine

Mitotic index
<2/10 HPF
2-20/10 HPF
>20/10 HPF

>20/10 HPF
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