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Expressao de Recetores da Somatostatina

= Cintigrafia com analogos da somatostatina- 1*In-DTPA°-octreétido ou **™Tc-HYNIC-[D-Phel,Tyr3
octredtido]

= PET/CT com andalogos da somatostatina- ®8Ga-octredtido ou ®8Ga-octreotato

Mecanismos de Captacao de Neuroaminas Metabolismo da Glicose

Passive diffusion
Active tramsport

Imternalisation of receptor-
ligasd comaplex

metabotism
LAT | - 4F2HC complex

transporter (family of LAT)
SCrotonn pthway ¥

Naradrenalin transporter

NaPt co-transporter
Glucose transpocter

L-3+{'®|I-iodo-alpha- .
mothyltyrosine (IMT) | et VMAT transporter, located on

secrelory vesicle

Somatostatin receptor with
(labelled) Hgmnd

Bombesin receptor with
(labelled lignd)

CCK recepear with (labelled)
ligand

VIP reocptor with (labellod)
ligand

Antigen with (labelled) ants-
body

4 e« @~meD+4 .

Cintigrafia com 123|-MIBG = PET/CT com 8F-FDG
PET/CT com 8F-FDOPA




TNE: DEFINICAO

North American Neuroendocrine Tumor Society (NANETS)
(NANETS Guidelines, The Pathologic Classification of Neuroendocrine Tumors,

A Review of Nomenclature, Grading, and Staging Systems, 2010):

“Neuroendocrine neoplasms, defined as epithelial
neoplasms, arise in most organs of the body”

Sistema Gastroenteropancreatico (+++)
Pulmao (++)
Glandulas Supra-renais

Tirdide

Pele
Sistema Genitourinario




INTRODUCAO- ESTUDOS DIAGNOSTICOS

Cintigrafia com 123|-MIBG

* 70% dos TNEs gastro-entéricos sao MIBG +,
mas frequentemente a intensidade de
captacdo é muito baixa

ANALOGOS DA SOMATOSTATINA

P
° .

Cintigrafia com 11In-Pentatreétido

* A maioria dos TNEs bem diferenciados

apresenta elevada expressao de recetores da
somatostatina: +++ ssrt2



TNE: DIAGNOSTICO
68Ga-DOTA-NOC PET/CT

CAPTACAO FISIOLOGICA

Hipofise
Baco
Figado

Glandulas suprarrenais

Pancreas
(+++ cabeca/apdfise unciforme)

. . S (sensibilidade) global >92%
Sistema urinario

(rins e bexiga) E (especificidade) global > 92%




CASO CLINICO- Primario Desconhecido PET/CT com %8Ga-DOTA-NOC

Sexo fem. 48 anos, com metastizacao hepatica de neoplasia
neuroenddcrina bem diferenciada diagnosticada em 1995.
1996, 2005 e 2008- ''!In-Octredtido: metastizacdo hepatica
com expressao de recetores da somatostatina. EDA, TC
abdominal, Rx do transito delgado e rx esofagogastroduodenal
negativos (1996).

2010- 8Ga-DOTA-NOC: primario ID (bidpsia-1cm)

Cintigrafia com !!In-Pentatredtido

Informacgao adicional: metastase mesentérica
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TNE: DIAGNOSTICO

EUROPEAN ASSOCIATION NUCLEAR MEDICINE

GUIDELINES EANM 2010- INDICACOES:
TUMORES COM EXPRESSAO SSRT (+++ TNE bem diferenciados)

B Estadiamento
B Restadiamento

B Determinacao da expressao de SSRT

M Selecao para PRRNT

(Peptide Receptor RadioNuclide Therapy)
- analogos da somatostatina marcados com ’’Lu ou 2°Y

B Avaliacao da resposta a terapéutica- a esclarecer



TNE: DIAGNOSTICO
PET/CT: °4Ga-DOTA-NOC vs 8F-FDG

| PET/CT com 58Ga-DOTA-NOC |

TABLE 4. Grading Systems for Neuroendocrine Tumors

Lung and Thymus GEP-NETs Lung and Thymus Pancreas
Grade (WHO)* (ENETS, WHO)**%# (Moran et al)* (Hochwald et al)"*
Low grade <2 mitoses / 10 hpf <2 mitoses / 10 hpf <3 mitoses / 10 hpf <2 mitoses / 50 hpf
AND no necrosis AND <3% Ki67 index AND no necrosis AND no necrosis
Intermediate grade 2-10 mitoses / 10 hpf

OR foci of necrosis

High grade >10 mitoses / 10 hpf

2-20 mitoses / 10 hpf
OR 3%-20% Ki67 index

>20 mitoses / 10 hpf
OR >20% Ki67 index

4-10 mitoses / 10 hpf
OR foci of necrosis

>10 mitoses / 10 hpf,
Necrosis present

2-50 mitoses / 50 hpf
OR foci of necrosis

>50 mitoses / 50 hpf

| PET/CT com '#F-FDG




TNE: DIAGNOSTICO

GRAUS VARIAVEIS DE DIFERENCIACAO

I Entre doentes

I Em diferentes lesoes 18F-FDG PET: identifica

lesdes com menor grau
I Em areas diferentes da mesma lesao de diferenciacao

. 1

<> Pior Prognostico

: 1

Cirurgia + Tx adicionais
(ex: QT)
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TNE: DIAGNOSTICO
18F-FDG PET/CT?

I Avaliacao de TNE de alto grau/pouco diferenciados (G3)

I Papel complementar na avaliacao de tumores bem

diferenciados de grau intermédio (G2) — em casos selecionados

1- Valentina Ambrosini et al, Eur J Nucl Med Mol Imaging (2012) 39 (Suppl1): S52-S60



TNE E MEDICINA NUCLEAR: TERANOSTICO
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TNE: TERAPEUTICA RADIOMETABOLICA
JOINT GUIDELINES IAEA, EANM E SNMMI 2013

PRINCIPAIS INDICACOES

v TNE GEP e Pulmonares com expressio de sstr2

Candidatos ideais: doentes com TNE bem ou moderadamente diferenciados
(G1 ou G2 - Classificacdo da OMS 2010)

OUTRAS INDICACOES

v" Feocromocitoma

Paraganglioma

v
v Neuroblastoma
v

Carcinoma Medular da Tirdide




TNE: TERAPEUTICA RADIOMETABOLICA
Peptide Receptor Radionuclide Thera

PRRNT: 1//Lu-DOTA-TATE ou *°Y-DOTA-TOC

RADIOFARMACO
177Lu-DOTA-TATE

ADMINISTRACAO

Via endovenosa lenta

(com infusdao de aminoacidos para protecao renal)

ATIVIDADE MEDIA
5,55 GBg (150mCi)

CINTIGRAFIA APOS-TERAPEUTICA

3 a 24 h apos cada ciclo




TNE: TERAPEUTICA RADIOMETABOLICA
PeptideReceptorRadioNucIideTherapy- SEGURANCA

EFEITOS COLATERAIS AGUDOS

~ N\

AMINOACIDOS RADIOFARMACO
* Nauseas (+++)

* Dor

* Sindrome carcinoide

e VOmitos




TNE: TERAPEUTICA RADIOMETABOLICA
PROTOCOLO IPO-PORTO: 177Lu-DOTA-TATE

12 Ciclo

177Lu-DOTA-TATE

22 Ciclo

177Lu-DOTA-TATE

_.

{ Intervalo de 3 meses )

{ Intervalo de 3 meses )

32 Ciclo
177Lu-DOTA-TATE

o a e e e e P e e

Avaliagao inicial
v'Clinica
v'Analitica

v’ Imagioldgica

Avaliacao 5 e 10 semanas
apos cada ciclo

v'Clinica (IK; sintomas)

v'Analitica (HG + BQ)

Avaliacao 3 a 6 meses
apos o 32 ciclo

v'Clinica

v'Analitica

v'Imagioldgica




PeptideReceptorRadioNucIideTherapy- SEGURANCA
Radionuclide therapy in neuroendocrine
tumors

Wouter A van der Zwan, Lisa Bﬂdei1, Jan Mueller—Brandz, Wouter W de Herder,
Larry K Kvols® and Dik J Kwekkeboom

Eur J Endocrinol January 1, 2015

MAIS FREQUENTE- TOXICIDADE HEMATOLOGICA [<15% GRAU 3/4 WHO)

Table 3 Long-term toxicity in patients with neuroendocrine tumors, treated with different radiolabeled somatostatin analogs.

Toxicity
Center (reference) Ligand n FU Creatinine MDS Leukemia
Milan (13) PY-DOTAL Tyr¥loctreotide 40 19 10% Grade 1 0 0
Basel (14) PY-DOTAL Tyr¥loctreotide 41 15 0 0 0
Basel (15, 41) PYY-DOTAL Tyr¥loctreotide 39 6 3% Grade 2 0 0
Multicenter (1) P?Y-DOTA? Tyriloctrectide 58 18 3% Grade 4 1 0
Basel (16) ®Y-DOTA® Tyr*Joctrectide 31 12 12.9% Grade 3/4° 0 0
Copenhagen (3) [P°Y-DOTA? Tyr¥loctreotide 53 17 0 1 0
Basel (8) [*OY-DOTA" Tyr¥loctreotide 1109 23 9.2% Grade 3/4° 1 1
Rotterdam 'L u-DOTA" Tyr’loctreotate 504 19 0.4% Grade 4 3 0|
Milan (10) ['"'Lu-DOTA", Tyr’]octreotate 51 29 24% Grade1 0 0

FU, follow-up; MDS, myelodysplastic syndrome. Grades pertain to World Health Organization MWHO) classification.
*Toxicity based on glomerular filtration rate.



Quality of Life in 265 Patients with Gastroenteropancreatic
or Bronchial Neuroendocrine Tumors Treated with

[Y77Lu-DOTA, Tyr’]Octreotate

Saima Khan, Eric P. Krenning, Martijn van Essen, Boen L. Kam, Jaap J. Teunissen, and Dik J. Kwekkeboom
J Nucl Med 2011; 52:1361-1368

Quality of Life Questionnaire of the European Organization for the Research and Treatment
of Cancer- foram consideradas melhorias diferencas de pelo 10 pontos nos scores de estado
global/qualidade de vida, sintomas e indice de Karnofsky

Independentemente do outcome do tratamento registou-se em 40-70% dos casos
(dependendo da sintomatologia prévia) uma melhoria da qualidade de vida e dos

sintomas: em 70% nauseas e vomitos; em 67% diarreia; em 63% anorexia; em 60%

obstipacao; em 59% insdnia; em 53% dor; em 49% astenia; em 44% dispneia.

'EU . B0,

. Remission
n="118; Cgh n = &7
S0
n=9%:CgAn=T1
—PD
n=38; Cghn=28

Parcentage of patients/outcome




PeptideReceptorRadioNucIideTherapy- RESPOSTA OBJETIVA
Radionuclide therapy in neuroendocrine
tumors

Wouter A van der Zwan, Lisa Bodei', Jan h-1ue||er—Erand2, Wouter W de Herder,
Larry K Kvols® and Dik J Kwekkeboom

Eur J Endocrinol January 1, 2015

Table 1 Tumor responses in patients with gastroenteropancreatic neuroendocrine tumors, treated with different radiolabeled
somatostatin analogs.

]
Tumor response

Center (reference) Ligand n CR == MR =) PD CRc PR (%)
Rotterdam (6)  [""'In-DTPA%Joctreotide 26 0 0 5(19%) 11(42%) 10 (38%) 0
New Orleans(7) ['"'In-DTPAoctreotide 26 0 2(8%) NA 21(81%) 3 (12%) 8
Milan (13) [*Y-DOTA? Tyrloctreotide 21 0 6 (29%) NA 11(52%)  4(19%) 29
Basel (14, 15, 41) [®°Y-DOTA? Tyr’Joctreotide 74 3 (4%) 15 (20%) NA 48 (65%) 8 (11%) 24
Basel (15, 41) [*0Y-DOTA? Tyrloctreotide 33 2 (6%) 9(27%) NA 19(57%)  3(9%) 33
Multicenter (1)  [®°Y-DOTA? Tyr®Joctreotide 58 0 5(9%) 7 (12%) 33(61%) 10 (19%) 9
Multicenter (2) [*PY-DOTA® Tyr’loctreotide 90 0 4(4%) NA 63 (70%) 11 (12%) 4
Copenhagen (3) [*°Y-DOTA? Tyr®octreotide 53 2 (4%) 10 (19%) NA 34 (64%) 7 (13%) 23
Warsaw (4) [*PY-DOTA® Tyrloctreotate 58 0 13 (23%)  NA 44 (73%) 3 (5%) 23
Rotterdam (5)  ['""Lu-DOTA’ Tyr’loctreotate 310 5(2%) 86 (28%) 51(16%) 107 (35%) 61 (20%) 29 |
Gothenburg (42) ['"'Lu-DOTA" Tyr’]Joctreotate 26 0 6 (38%) NA 8(50%) 2 (13%) 38
Lund (43) [""Lu-DOTA® Tyr’loctreotate 12 0 2(17%) 3 (25%) 5(40%) 2 (17%) 17
Milan (10) [""Lu-DOTA® Tyr’loctreotate 42 [ (2%) 12 (29%) 9 (21%) 11(26%)  9(21%) 31

CR, complete response; PR, partial response; MR, minor response; SD, sable disease; PD, progressive disease.



PeptideReceptorRadioNucIideTherapy- SOBREVIVENCIA

JOURNAL OF CLINICAL ONCOLOGY

Treatment With the Radiolabeled Somatostatin Analog
[Y7Lu-DOTA Tyr’ | Octreotate: Toxicity, Efficacy, and Survival

Dik ]. Kwekkeboom, Wouter W. de Herder, Boen L. Kam, Casper H. van Eijck, Martijn van Essen,
Peter P. Kooij, Richard A. Feelders, Maarten O. van Aken, and Eric P. Krenning

VOLUME 26 - MNUMBER 13 - MAY 1 2008
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Estudo retrospetivo --- CRPRMR
*310 doentes com TNE GEP 09 SD t== L

s
*Tempo de sobrevivéncia mediano 46 meses % 0.6-
*Fator preditivo de sobrevida mais %

= 0.4-
importante- resposta a terapéutica: g PD
Progressao vs Estabilizacdo/Resposta .
(CT/RM- Southwest Oncology Group Solid R R

0 B 12 18 24 30 36 42 48

Tumor Response Criteria) Time From Treatment Start (months)

Fig 1. Disease-related survival in 310 patients according to treatment outcome.
Patients with progressive disease (PD) have significantly sharter survival. Survival
between other treatment outcomes did not differ significantly. CR, complets
response; PR, partial response; MR, minimal response; SD, stable disease.



177Lu-Dotatate Significantly Improves Progression-Free
Survival in Patients with Midgut Neuroendocrine Tumours:

Results of the Phase lll NETTER-1 Trial

Jonathan Strosberg', Edward Wolin?, Beth Chasen?®, Matthew Kulke*, David Bushnell®,
Martyn Caplin®, Richard P. Baum’, Erik Mittra®, Timothy Hobday®, Andrew Hendifar,
Kjell Oberg'!, Maribel Lopera Sierra'?, Philippe Ruszniewski'?, Dik Kwekkeboom

on behalf of the NETTER-1 study group

Estudo prospetivo randomizado

* 230 doentes com TNE ID e Cdélon direito

(“midgut tumours”)

Evaluate the efficacy and safety of '"/Lu-Dotatate| plus Octreotide30 mg
Ao compared to O¢treotide LAR 60mg (off-label use)| in patients with inoperable,
somatostatin regeptor positive, midgut NET, progressive under Octreotide LAR
30mg (label usg)
m International, multicenter, randomized, comparatoy-controlled, parallel-group

_ Treatment and Assessments
Tumour burden assessment (RECIST criteria) every 12 weeks
’ Dose 1 Dosa 2 Dose 3 Dose 4

| .
Baseline - -_‘

and

Randomization

n=115 Oclreotide LAR 60mg every 4 weeks




177_u-Dotatate Significantly Improves Progression-Free
Survival in Patients with Midgut Neuroendocrine Tumours:
Results of the Phase lll NETTER-1 Trnal

Jonathan Strosberg', Edward Wolin?, Beth Chasen?®, Matthew Kulke*, David Bushnell®,
Martyn Caplin®, Richard P. Baum’, Erik Mittra®, Timothy Hobday®, Andrew Hendifar,
Kjell Oberg'!, Maribel Lopera Sierra'2, Philippe Ruszniewski'?, Dik Kwekkeboom'*

on behalf of the NETTER-1 study group

N =229 (ITT)
Number of events: 90

« ML u-Dotatate: 23
» Oct 60 mg LAR: 67

Hazard Ratio [95% CI]
0.209 [0.129 - 0.338]
p < 0.0001

Survival Probality
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Progression-Free Survival

Octreotide LAR 60 mg
Median PFS: 8.4 months

177 u-Dotatate
Median PFS: Not reached

T Ls Al T
15 20 25 30

Progression froe survival (PFS) [months)

1: 177Lu-DOTAO-Try3-Octreotate — — — — 2: Octreotide LAR 80mg |




CASO CLINICO- TNE PANCREAS

d 61 anos
Dx (Marco/2011): TNE bem diferenciado do pancreas G2, irressecavel com mtx. hepatica

Tratamentos prévios: Analogos da somatostatina (desde Abril/2011)

177Lu-DOTA-TATE (Junho/2011) atendendo ao estadiamento e por progressao clinica

Sintomas: astenia marcada e mal estar geral

Evolucdo clinica apds PRRNT: Franca melhoria (IK 50 = 80). 36 meses sem evidéncia de
progressao; ®3Ga-DOTA-NOC PET Junho/2014— novas lesdes hepaticas; assintomatico.

®8Ga-DOTA-NOC PET/CT INICIAL 9,4 MESES APOS 32 CICLO DE PRRNT
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CONCLUSAO

TNEs GEP Bem Diferenciados

e A Medicina Nuclear tem um papel importante na abordagem
clinica, através do uso de moléculas marcadas com emissores

radionuclideos diagndsticos ou terapéuticos -> TERANOSTICO

e 58Ga-DOTA-NOC PET/CT -> gold-standard (> 92% de S e E)

e I8F-FDG PET/CT- casos selecionados (valor progndstico/orientacao

terapéutica) P




CONCLUSAO

TNEs GEP Bem Diferenciados

e Terapéutica radiometabodlica/PRRNT (}//Lu-DOTA-TATE ou °°Y-

DOTA-TOC)- beneficios reais em termos de eficacia e seguranca:

- Melhoria qualidade de vida/sintomas na maioria dos doentes

- Tempo Mediano Livre de Progressao de Doenca 16 a 33 meses

- Tempo Mediano de Sobrevivéncia Global: 22 a 46 meses

- Toxicidade hematoldgica relevante (grau 3/4 OMS) < 15% dos doentes

- Toxicidade renal (grau 3/4 OMS) < 3% dos doentes
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