Neuroendocrine Tumours (NET)

H & Encompass a wide range of tumours including
Medical Man.agement of pheochromocytomas and medullary thyroid
Neuroendocrine Tumours cancer

® Focus in this presentation on neuroendocrine
tumours of the gastrointestinal tract which
Monika Krzyzanowska, MD MPH account for approx 2/3 of all NETs
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Anatomic Classification Background
= FOREGUT E Majority arise in midgut
- Respiratory tract
- Thymus k Incidence increasing
— Stomach, pancreas & proximal duodenum . . .
= MIDGUT & Can be functional (ie. secrete various hormones
- Jejunum, ileum, appendix such_as gastrin, hCG, serotonin) or non-
— Ascending colon functional
® HINDGUT _ & Can be benign or malignant
— Transverse and descending colon
- Rectum ® Most common areas of spread are liver & bone
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Pathology

Classification evolving

Should be reviewed by a pathologist with
expertise in neuroendocrine tumours
Grade of differentiation (well +/- moderately
differentiated vs poorly differentiated)
Special stains include:

- Neuron specific enolase, synaptophysin &
chromogranin

— Mitotic count +/- Ki67 antigen to assess rate of
proliferation

Grading of well-differentiated
NETs

Grade Mitotic Count Ki-67 Index
(per 10 HPF) (%)

G1 <2 =2

G2 2-20 3-20

G3 >20 >20

Rindi et al, Virchows Arch 2006; 449:399

Carcinoid Syndrome

Syndrome associated with excess secretion of serotonin,
histamine or tachykinins

Symptoms/signs:

- Episodic flushing

- Diarrhea

- Cardiac disease (right sided valvular disease)

Tends to occur when tumour in close contact with
systemic circulation:

- Liver metastases

- Bronchial or ovarian carcinoids

Treatment consists of somatostatin analogues which
inhibit hormone release

Baseline Investigations (1)
E Labs

- Chromogranin A — becoming increasing available
- Urine 5-HIAA (breakdown product of serotonin)
— Other hormones based on symptoms

® Imaging
- CT/MRI (contrast essential)
- Octreoscan (somatostatin receptor scintigraphy)
- Endoscopic U/S (pancreatic tumours)
- +/- Bone scan

- Standard PET ('®F-fluorodeoxyglucose) not helpful;
better with other tracers (5-hydroxy-L-tryptophan),
but not easily available
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Foods/Drugs that can Affect

Urine 5HIAA Levels Baseline Investigations (2)
k False Positive E False Negative
- Banana - Aspirin . m . .
- Avocado - Methyldopa - 2D Echo in selected patients (symptoms
- Pineapple - Alcohol suggestive of carcinoid syndrome, murmur
- Walnuts - Aspirin or elevated SHIAA levels)
- 5FU
- Caffeine
- Tylenol
Staging Prognosis

E A TNM based system has been recently
proposed albeit not yet routinely used

r Usually classified into:
- Localized
- Locoregional
- Metastatic

r Overall, average survival is 75 months

® Highly variable (usually measured in
years), correlated with:
- Stage
- Primary site
- Size (esp in appendiceal & rectal carcinoids)
- Histology
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Survival Probability

Survival by histology

T 7 3% 4 & 72 @ % 18 1k
Time (months)

Yao et al;,JCO 2008

Survival by stage in well- and
moderately differentiated tumours

B

Survival Probability

o T2 24 35 48 & 72 84 9 10 10
Time {months)

Yao et al;JCO 2008

Management of Recurrent/
Metastatic NET

Management Overview

& Extremely heterogenous disease
» Treatment depends on:
- Extent & location of metastatic disease
- Histology
- Symptoms
- Presence/lack of hormone excess
- Rate of growth
- Patient preference
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Localized Disease

& Should be resected
® No evidence for benefit of adjuvant therapy

r Need surveillance - frequency of assessment &

type of investigations depend on site & size of
initial tumour

Liver Only Disease

k Surgical resection/debulking if feasible
¢ Bland embolization

» Chemoembolization

» Radiofrequency ablation

Metastatic Disease not

Amenable to Local Treatment

E Treatment depends on symptoms, histology,
rate of clinical/radiologic progression +/- primary
site

& For asymptomatic/slow growing tumours
consider octreotide (F/U q3-6 months)

» For symptomatic/rapidly growing tumours may
consider systemic therapy, preferably as part of
clinical trial

Metastatic Disease not Amenable
to Local Treatment

Well- Moderately Poorly
differentiated differentiated differentiated

(Ki67 = 2%) (Ki67 3-20%) (Ki67 > 20%)

*Observation +Observation «Chemotherapy
-Octreotide -Octreotide «Clinical trial
«Local therapies «Local therapies «?octreotide
PRRT* PRRT* +?local therapies
-Chemotherapy «Chemotherapy
«Clinical trial «Clinical trial

*PRRT = peptide receptor radionucleotide therapy
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Somatostatin Analogues

Control secretion of neuropeptides in foregut &
midgut carcinoids that express somatostatin
receptors

Available as a short or long-acting injection

Until recently was predominantly indicated for
symptom control and to prevent complications in
carcinoid syndrome

Anti-tumour effects have been a matter of
debate —occasional responses have been
described, disease stabilization more common

Tachyphylaxis can develop over time

PROMID study

To evaluate the antitumor effect of octreotide LAR
Randomized, double-blind, placebo-controlled, Phase Illb
18 centers in Germany from 2001 to 2008
85 patients treated from a planned 162
Planned interim analysis
Based on 67 tumor progressions and 16 observed deaths
Log-rank test
Two-sided P-value of 0.0122 as defined by Lan-DeMets
o-spending function indicates statistical significance
Other statistical methods used include univariate and
multivariate Cox regression, Fisher’'s exact test and
Wilcoxon-Mann-Whitney tests

2009 Gastrointestinal Cancers Symposium
SCIENCE AND MULTIDISCIPLINARY MANAGEMENT OF G MALIGHAKGIES

PROMID study design

Octreotide LAR 30 mg i.m. every 4 weeks

Placebo i.m. every 4 weeks

Informed Randomization Continuation of treatment if
consent 11 no progression

L | | | I I | |
F T T T T T T 1

Month -1 0 3 6 9 2 15 18
Screening

Primary endpoint: time to tumor progression

Treatment was continued until CT or MRI documented tumor progression (WHO)
Follow-up until death

CT and/or MRI was evaluated by a blinded central reader

No observation period prior to treatment to judge spontaneous tumor growth

2009 Gastrointestinal Cancers Symposium
SCIENGE AND MULTIDISCIPLINARY WANAGEMENT OF G1 MALIGHANGIES

Patient population

Newly diagnosed and treatment naive

Histologically confirmed, locally inoperable or /" gey, k.67
metastatic well-differentiated midgut NETs leas than 2%

Functionally active or inactive midgut NETs

Primary tumor located in th

or unknown primary if no evidence of a primary tumor
outside the midgut

No curative therapeutic option available
Measurable tumor by CT or MRI

2009 Gastrointestinal Cancers Symposium
SCIENCE AND MULTIDISCIPLINARY MANAGEMENT OF 6 MALIGNAKCIES
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Progression free survival

104, == Placebo, 40 events; mediaiCE0 montho)
\ Octreotide LAR, 26 events; media q@
08 -

064 3 HR=0.34, p=.000072

04
0.2

Patients (proportion)
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Time Since Random Allocation (months)

Rinke et al; JCO 2009

Well-differentiated Tumours

& Number of phase 2/3 studies over the last 30 yrs
& Less responsive to chemotherapy especially non-

pancreatic NETs

® Usually treated with streptozotocin-based therapy
r Limited response to cisplatin/VP16 (<<20%)

r Limited activity of newer cytotoxic agents
(gemcitabine, taxanes) except capecitabine &

temozolomide

Quality of Evidence

Many methodologic concerns with existing
trials:

- Different patient populations
- Large numbers of inevaluable patients

- Biased treatment assignment based on
previous treatment or comorbid conditions

- Use of physical exam or biochemical
response to evaluate efficacy

Chemotherapy for well-
differentiated tumours

Regimen RR (%)

References

STZ alone 36%

Moertel Canc Clin Trials 1980

STZ/SFU 23%-63%

Moertel Canc Clin Trials 1979
Moertel NEJM 1980
Engstrom JCO 1984

STZ/cyclophosphamide |26%

Moertel NEJM 1980

STZ/doxorubicin 69% Moertel NEJM 1992
Doxorubicin 20% Engstrom JCO 1984
Chlorozotocin 30% Moertel NEJM 1992

FAC-S (5FUldox/cyclo/ | 29%
ST2)

Bukowski Cancer 1987
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Chemotherapy for well-

differentiated tumours

® Generally better response in pancreatic NETs

® Whether survival advantage exists for
streptozotocin + doxorubicin vs streptozotocin +
SFU not clear:
- survival advantage for doxorubicin combination in one

study (2.2 vs 1.4 years STZ/dox vs STZ/5FU) Meertel
NEJM 1992

- survival advantage for 5FU combination in another
(24.3 vs 15.7 months STZ/5FU vs STZ/dox)

Sunitinib (Sutent)

E Oral multi-receptor tyrosine kinase
inhibitor (TKI):

e
-VEGF

r Initially approved for treatment of kidney
cancer
» Common side effects include: fatigue,

Sun 102009 diarrhea, high blood pressure, hand-foot
syndrome
Sunitinib Trial Everolimus (Affinitor)
- _ _ E Oral inhibitor of mammalian target of
R Primary Endpolnt: PES rapamycin (nTOR)
N |Sunitinib | ESimonths r Common side effects include: changes in
ditrentited |0 blood counts (anemia, low platelets, low
pNET u \ HR = 0.42, p<0.001 white count), mouth sores, fatigue,
N=171(340) || z diarrhea, cough
A 5.5 months N N o
T » Rare but serious — infection, lung
5 problems
N

Raymond NEJM 2011
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E Endostatin

k Single agent thalidomide
F Imatinib

r Bortezomib

RADIANT-2 Trial RADIANT-3 Trial
? Primary Endpoint: PFS ? Primary Endpoint: PFS
A A
N Everolimus + 16.4 months N Everolimus + 11.4 months
Well-diff NET | |D octreotide Low-Int grade g BSC
. o pNET
Progressionon | I m [ HR=0.77, 0.59-1.00, p=0.026 M [ HR = 0.35,0.27-0.45, p<0.0001
chemotherapy 1 n =410 |
= z 4
n =429 A {Placebo + A Placebo + BSC
T octreotide 11.3 months T 5.4 months
1 |
o o
N N
Pavel ESMO 2010 Yao NEJM 2011
Ineffective Poorly Differentiated Tumours

& Thought to be related to small cell
carcinoma of lung

E Usually treated with platinum-based
regimens often VP16/cisplatin firstline:

- RR up to 67% have been reported including
CRS (Moertel Cancer 1991)

& While response to chemotherapy better than in
well-differentiated tumours, prognosis worse
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NET Bottom line (1) NET Bottom line (2)

¢ Consider whether curative/debulking . ConSitder S—tysteﬂéilc therapy in_Patjj?nts with X
SymptomatiC ana/or progressive disease noi
surgery warranted amenable to local treatment:

r Recent evidence suggests that there is a - Streptozotocin-based for well-differentiated tumours

role for long-acting octreotide in many pts
- not just those with biochemical
evidence of hormone excess +/-
symptomatic carcinoid syndrome

r Liver-directed therapies for patients with
liver predominant disease

- Cisplatin/VP16 in poorly differentiated tumours

- Everolimus and/or sunitinib for patients with
pancreatic NETs (role in other NETs not as well
defined)

- PRRT in selected patients but access remains an
issue (for now)

- Clinical trials
- Optimal sequence of systemic treatments not known
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