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DEFINITION OF NETs

Neuroendocrine tumours (NETs) are a group of neoplasms
that originate in secretory cells known as neuroendocrine
cells, which are distributed throughout the body.1?

They are located in three broad areas:

1. Isolated neuroendocrine cells
scattered throughout most tissues.!3

2. Aggregates of neuroendocrine cells
in organs. 3

3. Classic endocrine glands.?

NETs were originally named ‘carcinoid’ (cancer-like)
tumours. There have since been other terms coined to
describe these lesions and the current term ‘NET’ was
first put forward in 1995. 45

The term ‘carcinoid’ is criticised for inaccurately
implying that NETs are always benign lesions.®
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ANATOMICAL
DISTRIBUTION OF NETs

N\ N
Thymus
Bronchus > BP-NETs
Lung
NETs are classified according to their anatomical site / | Foregut NETs
of origin, with the vast majority arising in the GEP or Oesophagus "\
BP tracts (GEP-NETs and PB-NETSs, respectively).t
Stomach
NETs are traditionally subclassified
. . . P
according to the embryological origin e 3
of their site:8 Buodenum
Right colon [~ GEP-NETs |
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°  Midgut lleum
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Less common NET sites include the genitourinary ':ﬂt"""’” }Hindgut NETs
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tract, the adrenal medulla and the parathyroid and
pituitary glands.811.12



Why hother? ....... NETS are rare....right?

{E-} Age-standardized incidence by primary site of
neurcendocrine neoplasia in England 19952018
1.8
1.6 i A e ndix -
= i (3 BT ’
g @ Colon A ,
'E 1.4 i LA ]
= Fancreas
§ 1.2 e [ 2 C LA
=3 ——5mall Int
E 1 i St o mach
% 0.8
% 0.6
Tﬁ 0.4
¥
0.2

@"ﬁ.ﬁ"ﬂn!_-u_?i't"ﬁm&?.ﬁa.@mﬁ,ﬁrﬁj,ﬁﬁ.{5?'ﬁﬁﬁnﬁ}n,&a{’{:{hnﬁ:’mﬂ&,@@@“ﬁmﬁé,@@

Site Appendix Cascum Colan Pancreas
Averape change per year 105. 23 107.3% 107.6% 1 10 &5
Absolute increase 04 % OS5 2EFH o5

White BE et al. Lancet Reg Health Eur. 2022;23:100510






Resectable
Stage T1,NO

V)

Functioning Pan-NETs
or non-functioning
Pan-NETS with
symptoms

!

.

!

—

No

.

Consider

surveillance

V vV Vv
Resectable Resectable Unresectable
Stage >Ti,NO Stage T4, NO-1, Mt Stage T1=4, NO-1, M1
A —
Ki-67 <10% or slow
Surgery with fmour growt' + Prina
Macroscapic melastasesinited resectame
radical intent ver or predominant
liver melaslases

Medical
treatment

No

Consider palliative

resection for body/tail
Pan-NETs if Ki-67 <10%
in patients at low surgical
risk (ASA I-1)

Consider iver
transplantation after

primary femoval in highly
selected cases (rart)

- -

SSTR-negative SSTR-positive

V————————

Debulking surgery |FNet
Radiofrequency ablation 3-5 million 1U/week®
Locoregional therapies

(TAE, TACE, SIRT)

Debulking surgery
High tumour Radiofrequency ablation
burden Locoregional therapies
(TAE, TACE, SIRT)

Somatostatin analogues
Lanreotide autogel 60~120 mg/month
Octreotide s.c./octreotide LAR 10-30 mg/month

| Uncontrolled symptoms

$SA dose increase” m

SSA +TE
(predominant diarrhoeg)

+progression

Y/
'Lu-PRRT" followed by SSA

-+~ Pragression

SSTR-positive l lUncuntrulled symptoms

(Chemo)embolisation; RFA; debulking
(liver-dominant disease)

Uncontrolled symptoms

Potential options:
Pasireotide off-label; everolimus off-label'

Consider liver fransplantation in early therapy failure in young adults with
high tumour burden, stable and liver-only disease (rarity)
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MEDICAL ONCOLOGY.........
SAGT - systemic anticancer therapy
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Anti-cancer Ghemotherapy... A Short History
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NITROGEN MUSTARD THERAPY

Use of Methyl-Bis(Beta-Chloroethyl)amine Hydrochloride and
Tris(Beta-Chloroethyl)amine Hydrochloride for Hodgkin's
Disease, Lymphosarcoma, Leukemia and Certain Allied and
Miscellaneous Disorders

LOUIS S. GOODMAN, M.D.; MAXWELL M. WINTROBE, M.D.;
WILLIAM DAMESHEK, M.D.; MORTON J. GOODMAN, M.D.; MAJOR
ALFRED GILMAN; MARGARET T. McLENNAN, M.D.

J Am Med Assoc. 1946;132(3):126-132.
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Mitotic Inhibitors

Vinca alkaloids (eg Vincristine) — Taxanes (eg taxol) — natural product
natural product isolated from the isolated from the bark of the pacific
periwinkle plant yew tree
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TS
inhibition

5-Fluorouracil is converted to three main active metabolites:
* fluorodeoxyuridine monophosphate (FAUMP),
* fluorodeoxyuridine triphosphate (FAUTP) and
* fluorouridine triphosphate (FUTP).

Main mechanism: Conversion of 5FU to fluorouridine monophosphate
(FUMP), either directly by orotate phosphoribosyltransferase (OPRT)
with phosphoribosyl pyrophosphate (PRPP) as the cofactor, or
indirectly via fluorouridine (FUR) through the sequential action of
uridine phosphorylase (UP) and uridine kinase (UK).

FUMP is phosphorylated to fluorouridine diphosphate (FUDP), which

can be further phosphorylated to the active metabolite fluorouridine

triphosphate (FUTP), or converted to fluorodeoxyuridine diphosphate
(FAUDP) by ribonucleotide reductase (RR).

In turn, FAUDP can either be phosphorylated or dephosphorylated to
generate the active metabolites FAUTP and FAUMP, respectively.

An alternative activation pathway involves the thymidine
phosphorylase catalysed conversion of 5-FU to fluorodeoxyuridine
(FUDR), which is then phosphorylated by thymidine kinase (TK) to
FAUMP.



Figure 2: Appearance of new erosive lesions on the face and
mucositis with predominance in lips.
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Targetted Drug Therapy



Hallmarks of Cancer: The Next Generation

(Hanahan and Weinberg 2011, Cell 144: 646-674)
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Cancer Angiogenesis

Premalignant @ Malignant Tumor Vascular Dormant Overt
stage tumor growth invasion § micrometastasis | metastasis
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tumor) switch) tumor) intravasation) distant organs) angiogenesis)
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Stages at which angiogenesis plays a role in tumor progression

Poon et al J Clin Oncol 2001;19:1207-25



Angiogenesis inhibitors — Sorafenib and Sunitinib

Sunitinib and Sorafenib target the
VEGF/VEGFR signaling pathway

They inhibit the tyrosine kinase
activity of VEGFR on endothelial
cells (ATP binding site competitive
inhibitors)

They prevent phosphorylation of
the receptor and block signalling

Sorafenib also inhibits the activity of
Raf-1 kinase that functions in the
signaling pathway, which is initiated
after VEGFR binds its ligand.

Approved for the treatment of
metastatic renal cell carcinomas
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Radionuclide Treatment



TREATMENT OF NETS - PRRT
PRRT — How Does it Work...?

Somatostatin

receptor (SSTR) The components of PRRT... Therapeutic
—, radionuclide




TREATMENT OF NETS - PRRT

Diagnostic and therapeutic B-emitter
agents based on the same } (e.g. Lu)
(or very similar) targeting

molecules (i.e., theragnostic

Positron-emitter
(e.g. ®Ga) or
¥-emitter (e.g.""'In)

4

approach)
Y *[mT
PRRT is a molecular radiotherapeutic modality (@) p . p ( p
in which ligands for peptide hormone receptors Q\ﬁr\x f% ’L j\ ,% \égf%
(namely SSTRs) are attached to therapeutic < C
radionuclides to target NET cells.5? L ’IW‘A&\")\/\/\ ’IY\)LI\’H\M ALY\JI\’HVV\

Cytotoxic effects of
B-radiation are targeted
to SSTR-expressing
tumour cells

«  Eligibility for PRRT is dependent on SSTR functional
demonstration of adequate tumoral uptake of - imgging fgr _
an imaging radiotracer that also binds SSTRs.52  diagnosis/monitoring

* The coupling of SSTR imaging with delivery of
PRRT to patients with SSTR-positive tumours is
an example of what is known as a theragnostic
approach.>?



Figure 1. A 38-year-old woman with NET of the rectum G3 (Ki-67 in hotspots up to 25%) with
hepatic and locoregional lymph node metastases. Pretherapeutic (A) and post-therapeutic (C)
68Ga-DOTATAOC-PET/CT. After interdisciplinary tumor board decision, 1st cycle PRRT with 7.4
GBq 7Lu-DOTATOC (B). After three cycles of PRRT, only one remaining hepatic lesion in segment
I (C, red arrow head) is left. Following a curative approach, the patient underwent a laparoscopic

left-lateral liver resection. The patient is currently undergoing semi-annual screening at complete

response (CR) ®*Ga-DOTATAOC-PET/MR (D). Int. J. Mol. Sci. 2019, 20, 3049
n e Je O . CI- ) ’



Summary
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Questions
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