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Let me tell you a story...




My Story
Grew up in Maryland
College in Boston
Medical School in New York
Trained in ISLET CELL TRANPLANTATION

Trained in general surgery at New York-
Presbyterian Hospital

Trained in Diabetes Research at the National
Institutes of Health

Studied novel imaging for diabetes

Training in Research, GI, Endocrine, Cancer,
Surgery, Imaging, Nuclear Medicine
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UP;S;LA Why Uppsala? AKADEMISKA

UNIVERSITET SJUKHUSET

ﬂ,

Kijell Oberg

>2500 patients >1000 current patients
>150 new patients/year (203 new patients 2008)

20-30% from abroad >90% from other parts of Sweden/abroad
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UPPSALA Why Uppsala? AKADEMISKA

UNIVERSITET SJUKHUSET

In-patients - 13 Beds Out-patient-clinic
2800 hospital days 973 visits/year
80% from other parts of Sweden
13% from abroad 76% from other parts of Sweden

11% from abroad
1100 visits/year

87% from other parts of Sweden
12% from abroad

25-30 patients/week
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Another Story...




Another Story...




PRRT

Peptide Receptor Radionuclide Therapy
(a.k.a. PRRNT)
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@hat isit? )
J it work?

nat are the results?

nat are the side effects?
no are good candidates?
nat is the NETTER trial?
nat’s it like?

nat can | hope for?

hen is it going to be here in the U.S.?









Roger Guillemin  Andrew Schally

Somatostatin

Somat = Body
Stat = Stop

Human somatostatin

IYS 3 asn = phe = phe




Sandostatin LAR Depot Timeline

Sandoz forms Somatostatin project team, 1973

Biologic and Immunologic Activities and
Applications of Somatostatin Analogs

New analogue discovered, 1978

J

Wylie Vale, Jean Rivier, Nick Ling. and Marvin Brown

Sandoz abandons work and focuses on mini-SSAs, 1979

4

Wilfried Bauer synthesizes SMS 201-995, 1980

Human somatostatin
Octreotide

) Amino acids essential for receptor binding
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nat is-it?

e How does it work?
e Whatare the results?
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nat are the side effects?
no are good candidates?
nat is the NETTER trial?
nat’s it like?

nat can | hope for?

hen is it going to be here in the U.S.?



Octreotide
binding affinity?

Image from Novartis



What are SRS, PET and PRRT?

SRS = Somatostatin Receptor Scintigraphy

SPECT = Single Photon Emission Computed
Tomography

PET = Positron Emission Tomography

PRRT = Peptide Receptor Radiotherapy
— aka PRRNT (nuclide)

THERANOSTICS



Octreotide
binding affinity?

sst-1

Somatostatin
Receptor

sst-2 Scintigraphy

Image from Novartis



Octreotide
binding affinity?

sst-1

Peptide

Receptor

Radionuclide
Therapy

sst-2

Image from Novartis
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Beta and Gamma emitter
T1/2 6.73 days

Path length 0.04-1.8 mm
Toxicity: renal, bone marrow, liver

J b
;‘} '(,'. ol 9

[‘J rﬂ

Lufetdum

1748668

2
Beta emitter *“'%
T1/2 64 hr Z
Path length 2.7 mm

- Y ddwm
Toxicity: renal, bone marrow | sg.cosss

Pagel et al, Principles of Cancer Biotherapy, Oldham and Dillman, 2009
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Radiopeptide Therapy




Radiopeptide Therapy




Metastatic Insulinoma Treated with
177 u-DOTA-Octreotate
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 What are the results?

 What are theside effects?

no are good candidates?

nat is the NETTER trial?

nat’s it like?

nat can | hope for?

hen is it going to be here in the U.S.?
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Cumulative Survival

1.0

Survival With PRRT - Dutch

0.8 -

0.6 -

0.4 4

0.2 -

I ey B

‘——1

SD

FD

CR,FR,MR

Predictors:

Disease Stabilization
Less Liver
Involvement

Good Performance
No weight loss

No Bone Mets

Not gastrinoma/

insulinoma/VIPoma

8 12 18 24 30 36 42 48
Time From Treatment Start (months)
Kwekkeboom et al, JCO, 2009



* 504 patients

* PFS40 mo

Dutch

e Median OS from Tx 46 mo
e Median OS from Dx 128 mo

Tumor Type

Carcinoid

Monfunctioning
panc reatic

Unknown origin
Gastrinoma
Insulinoma
VIPoma

Total

CR

Mo. of
Patients

%

PR

Mo. of
Patients

41
26

10

Ba

%

26

32

31
13

3

42 4

G0
50
28

51

MR

Mo. of
Patients

Response

sD

9% Mo. of
Patients

17 78
1B 19

i0 ¥
33 2
.1

16 107

%o

42
26

23
17
20

35

PD Total Mo. of

No. of oy Patients
Patients

a7 20 188

10 14 72

11 36 31

1 B 12

1 20 5

1 50 2

61 20 30

Kwekkeboom et al, JCO, 2009
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Side Effects

Bone marrow suppression
— WBC (immune cells)

— RBC (anemia)

— Platelets (clotting)

Kidney function

— Lost 1-3% per year
Nausea

— Amino Acid Infusion

LIMITED NUMBER OF TREATMENTS
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Candidates

v'STRONG SSTR2 SIGNAL

Octreoscan
68Ga-DOTA-SSA PET/CT

v’ Strong kidneys
v'Strong bone marrow
v'Good nutrition
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NETTER -1 4‘;;%

* http://netter-1.com/

* “A multicenter, stratified, open, randomized,
comparator-controlled, parallel-group phase
Il study comparing treatment with 177Lu-
DOTAO-Tyr3-Octreotate to Octreotide LAR in
patients with inoperable, progressive,
somatostatin receptor positive, midgut
carcinoid tumors”



http://netter-1.com/
http://netter-1.com/
http://netter-1.com/
http://netter-1.com/

Nashville, TN (Eric Liu)

Los Angeles, CA (Ed Wolin)
Palo Alto, CA (Erick Mittra)
Tampa, FL (Jon Strosberg)
Chicago, IL (Al Benson)
lowa (Dave Bushnell)

Houston, TX (James Yao,
Ebrahim Delpassand)

*NOT RECRUITING

USA

New Orleans, LA (Richard
Campeau)

Boston, MA (Matt Kulke)*

Rochester, MN (Anthony
Hobday)

New York, NY (Stan
Goldsmith)

Durham, NC (Michael
Morse)*

Philadelphia, PA (Dave
Metz)



Eligibility

18 y/o or greater

MIDGUT carcinoid (lower duodenum through
right colon)

PROGRESSING through a stable dose of
Sandostatin LAR 20 or 30 mg

Off other systemic therapies for 4 weeks

No procedures for 12 weeks

RANDOMIZED 1:1 PRRT vs. Sandostatin LAR 60mg
monthly
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A day in the life of PRRT...

Land in Europe

Evaluation (tests, ultrasound, kidney tests)
IV — hydration and amino acids

PRRT Infusion

Nauseated overnight

Mildly tired for about a week

Fly home

Repeat every 8 weeks, 4x
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Hope...

Stop the disease growth
Slow the disease growth

Improve the symptoms (hormones, pain,
fatigue)

Shrink the tumors
Lasting effect
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The history of the FDA...

NETTER-1: 3-5 years
FDA review
Other small trials

NEXT GENERATION OF PRRT
COMBINATION THERAPY
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VanderbiltHealth com: For Patients and Visitors

Vanderbilt Neuroendocri

Neuroendocrine ‘Why Choose
Home Vanderbilt?

Education

Conditions We Treat Meet Our Team Clinical Trials Referrals

At the Vanderbilt Neuroendocrine Center, we care for people with
diseases of the neuroendocrine system including carcinoid tumors,

Vanderbilt University Medical Center: For Employees, Researchers, and Students

Search

Contact Us/

(615) 322-2391

www.vanderbiltheuroendocrine.com

Why Choose
Vanderbilt?

Maps and Parking

Maps &
Directions

Vanderbilt-Ingram

pancreatic tumors and

the standard of excellence throughout the Vanderbilt-ingram
Cancer Center and Vanderbit University Medical Center

We offer a mulidisciplinary team approach to patient care that is

Cancer Center Clinics / Labs >
He
In the News: — -
Turning the tables on “unusual® tauums/ Parking
tumors
Other Locations >
Make an
Appointment

Vanderbilt Neuroendocrine Center

At the Vanderbilt Neuroendocrine
Center, our mission is to provide the
best in multidisciplinary care to patients
with neuroendocrine disease, using the
latest diagnostic technologies and
treatments.

What makes Vanderbilt unique?

Our center is a collaboration of the
Vanderbilt-ingram Cancer Center, one
of only 40 National Cancer Institute-
designated Comprehensive Cancer
Centers in the United States, and the
Vanderbilt Digestive Disease Center, a
nationally renowned team of specialists
offering innovative treatment and
research in a wide range of digestive
diseases.

Through this unique partnership, we
bring a team approach to patient care
that involves surgical, medical and
radiation oncologists; gastroenterolo-
Qists; nurse practitioners; nutritionists;
and radiologists.

Our individualized treatment plans

are based on the unique needs of each
patient and include access to psycho-
logical counseling, support groups,
nutrition planning, physical rehabilitation
and pain management for patients and
their families, as well as long-range
survivorship services

Vanderbilt Neuroendocrine Center

Appointments:
Physicians: 877-663-8422
Patients: 877-936-8422

Vanderbilt Neuroendocrine Center

Division of Surgical Oncology & Endocrine
Surgery

VANDERBILT UNIV

Welcome Faculty
NEUROENDOCRINE
CENTER

Home

News & innovations

Our team

Tumors we treat

Clinical trials

Clinical tips for diagnosis
Expert Q & A
Events/Conferences
Lectures & Videos

International Collaborators

Search

esach Education Center Center

Ways To Give

Expert Q & A

Drs. Liu and Oberg answer questions on the
latest treatments for neuroendocrine disease.

Renowned endocrine tumor expert Kjell Oberg of Uppsala University Hospital in
Sweden, discusses the latest cutting edge treatments for neuroendocrine cancer with
Vanderbilt's Neuroendocrine Center Director, Eric Liu, M.D.



HEALTH TOPICS
DOCTORS
LOCATIONS

A-Z DIRECTORY

GUIDE
For Patients
and Visitors

Thank You

Atthe Vanderbilt Neuroendocrine Center, we care for people with diseases of the neuroendocrine system
including carcinoid tumors, pancreatic neuroendocrine tumors and adrenocortical carcinoma. We offer a
multidisciplinary team approach to patient care that is the standard of excellence throughout the Vanderbilt-
Ingram Cancer Center and Vanderbilt University Medical Center.

Contact Us/
Referrs

Clinical Trials

Patient and Visitors

. ~ (615)322-2391 03

« Why Vanderbilt?

Learn More

Make an Appointment

Maps and Parking

Vanderbilt-ingram Cancer
Center

Division of Surgical Oncology

& Endocrine Surgery

Education:

* Gallium-68 PETICT Scan

www.vanderbiltneuroendocrine.com
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