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From 1973 to 2004, incidence of NETs has grown by almost 500% (from 1,09/100,000 to
5,25/100,000 respectively)!

Incidence of NETs vs all malignant neoplasms from 1973 to 20042,
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1.Yao et al: One hundred years after « carcinoid »: epidemiology of and prognostic factors for NET in 35,825 cases in the US. J. Clinical Oncology 26:3063-3072; 2. SEER: National
Cancer Institute’s Surveillance, Epidemiology, and End Results



Bases para el Diagnodstico y Tratamiento de los
Tumores Neuroendocrinos con Péptidos Marcados

» Sobre-expresion de receptores de somatostatina (SSR),
principalmente de los sub-tipos 2 y 5 en la membrana celular de
tumores neuroendocrinos.

* Péptidos radiomarcados analogos de la SST permiten de manera no
toxica su fijacion a la membrana de las células tumorales y su posterio
internacion.

* Radiacion entregada especificamente a las células con SSR.
* Tejido normal protegido
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Radiofarmacos para diagnostico y terapia de
carcinomas neuroendocrinos

e Diagnostico:
 PET/CT con %8Ga-DOTATATE

* Tratamiento:
e 1771 u-DOTATATE
o 0Y_DOTATATE



Concept related to nuclear and radiopharmaceutical chemistry
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Tratamiento con analogos de SST marcados con
radionuclidos

Pre-requisitos:
Enfermedad metastasica

Alta captacion tumoral confirmada con
OctreoScan (}11In) 6 idealmente con PET/CT
58Ga-DOTATATE

Condicion hematologica y bioguimica estable
Funcion renal adecuada clearance >60 mL/min.



Tratamiento con analogos de SST marcados

« Caracteristicas:
e Tratamiento sistémico
» Alta dosis de radiacion selectiva
* Tratamiento bien tolerado
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Breakout Session: Recent Advances in the Treatment of Neuroendocrine Tumors
Cancers of the Pancreas, Small Bowel, and Hepatobiliary Tract Track

G2 Rectal NET treated with 77Lu-octreotate

1st course LU-PRRT 2nd course LU-PRRT
B D

BodeilL et al. FrontHorm Res 2015
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Ga-68 DOTATATE AGOSTO 2010

SUV -51%

Ga-68 DOTATATE FEBRERO 2010
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['"77Lu-DOTA?,Tyr’]Octreotate Therapy: 504 patients
treated according to protocol; Acute Toxicity

Present |Absent Total

Side-effect

Nausea 450 1322 1772
25% 75%

Vomiting 170 1602 1E7(2
10% 90%

Pain 173 1599 i 4T
10% 90%

Temporary Hairloss (no baldness; WHO grade 1): 62% of patients
Nausea/Vomiting WHO grade 1-2, duration <24h
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['7Lu-DOTA?,Tyr*]Octreotate Therapy: 504 patients
treated according to protocol; Subacute Toxicity

WHO Toxicity |Grade 3 |Grade 4 |Total

WBC 1.4% 0.1%

PLT 1.9% 0.8%

Percentages are treatment based

Any grade 3/4 toxicity: 3.6%
Any grade 3/4 toxicity patient based: 9.5%

Temporary Hairloss (no baldness; WHO grade 1): 62% of patients

sMC

Hormonal crises, need for special care £ 1 % b S
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Comparative Median Time to Progression and
relative cost of treatment

Sunitinib 37, mg 111.4 8.300 / mes Indefinido
Afinitor 10 mg 210.0 6.350 / mes Indefinido
Sandostatin LAR 20 314.3 2.000 / mes Indefinido

177 u-DOTATATE 440.0 6.700 /3 meses 4 a 6 dosis
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Breakout Session: Recent Advances in the Treatment of Neuroendocrine Tumors
Cancers of the Pancreas, Small Bowel, and Hepatobiliary Tract Track

The IAEA-EANM- SNMMI
Practical Guidance Document on PRRT in NETs

(&) 1AEA <>

Association of Nucles!
N

e International Atomic Energy Agency

Eur J Nucl Med Mol Imaging
DOI 10.1007/500259-012-2330.6

GUIDELINES

The joint IAEA, EANM, and SNMMI practical guidance
on peptide receptor radionuclide therapy (PRRNT)
in neuroendocrine tumours

L. Bodei + J. Mueller-Brand « R. P. Baum + M. E. Pavel +
D. Horsch « M. S. O'Dorisio « T. M. O'Dorisio «

J. R. Howe « M. Cremonesi « D. J. Kwekkeboom « \
J. J. Zaknun
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Breakout Session: Recent Advances in the Treatment of Neuroendocrine Tumors
Cancers of the Pancreas, Small Bowel, and Hepatobiliary Tract Track

PRRT: indications

PRRNT is indicated for the treatment of patients with
positive expression of sstr2, or metastatic or inoperable
NET [46-50]. Candidate patients for PRRNT using
radiolabelled somatostatin analogues are mainly those
with |sstr2-expressing NET of the gastroenteropancreatic
and bronchial tracts] but may also include patients with
phacochromocytoma, paraganglioma, neuroblastoma [51]
or medullary thyroid carcinoma [52-56]. The ideal can-
didates for PRRNT are those with well-differentiated
and moderately differentiated neuroendocrine carcinomas

defined as|NET grade 1 or 2|according to the recent

WHO 2010 classification [4].

Bodei L et al. Joint IAEA, EANM, and SNMMI| practical guidance on PRRT. EJNMMI| 2014

I 04:47 | 19:57
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Breakout Session: Recent Advances in the Treatment of Neuroendocrine Tumors
Cancers of the Pancreas, Small Bowel, and Hepatobiliary Tract Track

Impact of Proliferation Rate
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Breakout Session: Recent Advances in the Treatment of Neuroendocrine Tumors

Cancers of the Pancreas, Small Bowel, and Hepatobiliary Tract Track

Eur J Nucl Med Mol Imaging
DO 10.1007/500259.014-2893.5

ORIGINAL ARTICLE

Long-term tolerability of PRRT in 807 patients

with neuroendocrine tumours: the value and limitations
of clinical factors

Lisa Bodei « Mark Kidd « Giovanni Paganelli « Chiara M. Grana « \
Ignat Drozdov « Marta Cremonesi « Christopher Lepensky « Dik J. Kwekkeboom

Richard P. Baum+ Eric P. Krenning « Irvin M. Modlin January, 2015
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Breakout Session: Recent Advances in the Treatment of Neuroendocrine Tumors

Cancers of the Pancreas, Small Bowel, and Hepatobiliary Tract Track

Long Term Toxicity after PRRT

Follow-up Renal tox

(mo)
19 10% G1 Bodei 2003
3% G2 Waldherr 2002
18 3% G4 Valkema 2006
23 9,2% G3/4 Imhof 2011
30 2.8% 7(1.95%) 5(1.4%) Bodei 2015
19 0.4% G4 Kwekkeboom 2008
29 24% G1 Bodei 2011
21 1.3 % G3/4 Sabet 2013, 2014

30 0% 6(2.06%) 2(0.69%) Bodei 2015

Bodei L et al. In press
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Long Term Toxicity after PRRT
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t Session: Recent Advances in the Treatment of Neuroendocrine Tumors

Cancers of the Pancreas, Small Bowel, and Hepatobiliary Tract Track

The Challenge Afor the Next 5 yrs.

Predict response, improve efficacy, amplify outcome

« Availability
2016-20 e - Validation of novel strategies:
? + Combinations
* Intra-arterial
e * New peptides
O + Personalization

of case-control studies
N 3b —Individual
O) case-control studies
1994-96 5-Expert opinion

2a -Systematic Revie
of cohort studiesg

b 13:38 / 19:57




Supervivencia en pacientes con
tumores neuroendocrinos



Resultados (1) :

ToxIicidad:

. Depresion medular severa reversible en un paciente por alteracion de
la biodistribucion del péptido por causa en estudio. Se considera no
tratado.

. Depresion medular cronica moderada en un paciente con metastasis

6sea multiples. ¢ Invasion tumoral?

Respuesta al Tratamiento (n = 40 pacientes):

Progresion 10 25%

Remisién parcial: 25 62% |
Enfermedad estable 3 8% 7504
Remision completa: 2 5% |

Amaral H. et al. Alasbimn Journal 12 (47): January 2010. Article N° AJ47-1
http://www.alasbimnjournal.cl/



Antecedentes clinicos

Variable Categoria n %
Femenino 43 45.3
Sexo (n=95)
Masculino 52 54.7
Pancreas 30 21.05
Origen tumor (n=95) Entérico 45 47.37
Otro 20 31.58
Grado de diferenciacién (n=53) G1 20 37.74
G2 31 58.49
G3 2 3.77
Status actual de supervivencia Vivo 51 53.7
Fallecido 44 46.3
Numero de terapias (n=87), media (DE) 4,(2.17)

Sero. Intrap. (n=41), media (DE)

2780 (2304)

Seguimiento meses, mediana (min-max.)

48 (3-216)
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;r;z:jji::iae o fallecidos:
(meses) =

24 7 (35%)
42.9 9(23%)
20 1 (50%)
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Jonathan Strosberg!, Edward Wolin?, Beth Chasen3, Matthew Kulke#, David
Bushnell®, Martyn Caplin®, Richard P. Baum?, Erik Mittra8, Timothy Hobday?®, Andrew
Hendifar'?, Kjell Oberg!!, Maribel Lopera Sierral?, Philippe Ruszniewskil3, Dik
Kwekkeboom14

on behalf of the NETTER-1 study group

1 Moffitt Cancer Center, Tampa, FL 33612, USA;2 Markey Cancer Center, University of Kentucky, Lexington, KY
40536-0093, USA;3 University of Texas MD Anderson Cancer Center, Houston, TX 77030, USA;* Dana-Farber
Cancer Institute, Boston, MA 02215, USA;* University of lowa, lowa City, IA 52242, USA;® Royal Free Hospital,
London, United Kingdom;” Zentralklinik, Bad Berka, Germany;® Stanford University Medical Center, Stanford,
CA 94305, USA;° Mayo Clinic College of Medicine, Rochester, MN 55905, USA;1° Cedars Sinai Medical Center,
Los Angeles, CA 90048, USA; University Hospital, Uppsala University, Uppsala, Sweden;? Advanced
Accelerator Applications, New York, NY 10118, USA;!3 Hopital Beaujon, Clichy, France;* Erasmus Medical
Center, Rotterdam, Netherlands
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Patients 218 years of age

Metastatic or locally advanced, inoperable, histologically
proven, midgut NET

Ki67 index < 20% (Grade 1-2)

Progressive disease (RECIST Criteria 1.1 centrally
confirmed) on uninterrupted fixed dose of octreotide
LAR (20-30 mg every 3-4 weeks)

Somatostatin receptor positive disease
Karnofsky Performance Score = 60
Including functioning and non-functioning

Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna
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NETTER -1 Study Objectives and Design

Evaluate the efficacy and safety of 177Lu-Dotatate plus Octreotide30 mg
compared to Novartis Octreotide LAR 60mg (off-label use)! in patients with
inoperable, somatostatin receptor positive, midgut NET, progressive under

Octreotide LAR 30mg (label use)

International, multicenter, randomized, comparator-controlled, parallel-group
Phase Il study conducted in 51 centers with 230 patients randomized

Treatment and Assessments

Progression free survival (Recist criteria) every 12 weeks
Dose 1 Dose 2 Dose 3 Dose 4

Baseline

and
Randomization

n=115 Octreotide LAR 60mg every 4 weeks

1. FDA and EMA recommendation
Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna 39



N =229 (ITT)
Number of
events: 90

- 177 u-Dotatate:
23

- Oct 60 mg
LAR: 67

Hazard Ratio [95% CI]
0.209 [0.129 — 0.338]
Risk reduction: 79.1

p < 0.0001

Survival Probality

1.0

0.8

0.6

0.5

0.4 -

0.2

0.0

177 u-Dotatate

} Median PFS: Not reached

Octreotide LAR 60 mg
Median PFS: 8.4 months

T T T T T T

5 10 15 20 25 30

Progression free survival (PFS) [months]
lTreatment 1: 177Lu-DOTAO-Try3-Octreotate — — — — 2: Octreotide LAR 60mg|

All progressions centrally confirmed and independently reviewed for eligibility (SAP)

Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna




Complete Response (n)

Partial Response (n)

Objective Response Rate
(Cl 95%)

Progressive Disease (n, %)

Stable Disease (n, %)

*P<0.0004

1

18
19 (11-26) %

5 (4%)

77 (66%)

3 (0-6) % *

27 (24%)

70 (62%)

Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna
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Blood & lymphatic system
Lymphocytopenia
Thrombocytopenia
Neutropenia
Pancytopenia
Bicytopenia

N IR

Renal & urinary disorders
Acute kidney injury
Renal failure

Vascular disorders
Portal hypertension

PP RPN W

Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna



Drug exposure, n (%)

800 mCi 81 (79%)
400 — 800 mCi 5 (5%)
200 — 400 mCi 9 (9%)
200 mCi 3 (3%)
No administration 4 (4%)
Number of administrations, n (%)
4 78 (76%)
3 5 (5%)
2 11 (11%)
1 4 (4%)
0 4 (4%)
Dose modifying toxicity, n (%)
All treated patients — N=111
No DMT 105 (95%)
DMT 6 (5%)

*14 pts still under treatment

Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna



Any adverse event 106 (96%)

Related to treatment 95 (86%)
Serious adverse events 29 (26%)

Related to treatment 10 (9%)
Withdrawals due to adverse events 7 (6%)

Related to treatment 5 (5%)

95 (86%)

34 (31%)

26 (24%)
1 (1%)
10 (9%)

0 (0%)

Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna



In this first prospective randomized study in patients with
progressive metastatic midgut NETs, 1//Lu-Dotatate was superior to
Octreotide 60 mg in terms of PFS (NR vs 8.4 months, p<0.0001) and
ORR (19% vs 3%, p<0.0004)

Interim analysis suggests increased overall survival (13 vs 22
deaths), to be confirmed by final analysis

Currently available safety data confirm the results of Phase I-1l study,
with favorable safety profile

While few treatment options were up to now available, *’/Lu-
Dotatate appears as a major advance in this patient population

Presentation Presidential Session Il of the 18th ECCO — 40th ESMO — European Cancer Congress 2015, 27 September 2015, abstract 6LBA, Vienna
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Number of deaths: 35

" 77 u-Dotatate: 13
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Final analysis : '"7Lu-Dotatate superior to Octreotide 60 mg:
PFS (Not Reached vs 8.4 months, p<0.0001)
ORR (19% vs 3%, p=0.00043)

Interim analysis suggests increasv OS (13 vs 22 deaths), to
be confirmed by final analysis.

Currently available safety data confirm the results of Phase I-I|
study, with favorable safety profile.

While few treatment options are available for patients
progressing under SSAs, '"7Lu-Dotatate has a major
therapeutic benefit for this patient population.










