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AGENDA

e |.Importancia de las metastasis oseas

en el cancer y sus complicaciones

— (Eventos Relacionados con el Esqueleto, ERES)

e |I. Prevencion o retraso de EREs en los

tumores malignos mas frecuentes con

metastasis 6seas

— Bisfosfonatos ( acido zoledronico)

— Denosumab

— Radiofarmacos ( Radium-223)



| Metastasis 0seas en el cancery
sus complicaciones

* El esqueleto es el lugar mas frecuente de metastasis
de todos los tumores solidos.

* Se calcula que 1.5 millones de pacientesenel|. .- -
mundo padecen metastasis 0seas




Bone Metastases
Very Common in Cancer

Myeloma
Renal
Melanoma

Bladder

Thyroid

Lung
Breast

Prostate

It is estimated that > 350,000 people die with bone metastases Bone metastasis occurs in most prostate cancer patients
annually in the USA.? during the natural course of their disease and typically
targets the lumbar spine, vertebrae, and pelvis.3

ancidence of bone metastases at autopsy.

1. Coleman R. Cancer Treatment Rev. 2001;27:165-176; 2. Mundy G. Nat Rev Cancer. 2002;2:584-593;
3. Bubendorf L, et al. Hum Pathol. 2000;31:578-583.



Incidencia de complicaciones 6seas (ERES)
en Ensayos clinicos (%)

Breast cancer’
Multiple myeloma*

Prostate cancer’

ong cancer/others I <2

0 20 40 60 80
Patients with SREs (%0)*

Coleman RE. The Oncologist. 2004;9(suppl 4):14-27.



Complicaciones de las metastasis oseas
(ERES)

COMPRESION
MEDULAR

RT SOBRE EL .

- EL FRACTURAS
HUESO, |\

CIRUGI'A SOBRE
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Distribution of In patients with metastatic

breast, prostate, and lung cancer
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Data are from the placebo arms of 3 major trials of

placebo vs. IV bisphosphonate in different tumour types

SRE: skeletal related event; |V: intravenous.

Lipton A, Theriault RL, Hortobagyi GN, et al. Cancer 2000;88:1082-90;
Saad F, Gleason DM, Murray R, et al. J Natl Cancer Inst 2002;94:1458—68;
osen LS, et al. Cancer 2004;100:2613-21.




Skeletal-Related Events: A Serious Threat
(Prostate cancer)

Requirement for surgery to bone

Medullar compression

Osteolytic lesion
requiring palliative
radiotherapy

Pathologic
fracture




Negative Impact of Bone
Complications

Increased medical costsl!]
Treatment of bone complications more than
doubles the total treatment costs for patients
with bone metastases [12.600 X106, $ USA]

Impaired mobility!®! ' Dlmlnlshec[lz_4]
Hip fracture quall_ty of life
Skeletal History of a

associated with a 50%

disability rate; 25% of

these require nursing
home care

skeletal complication
Is associated with lower
QOL in breast and
prostate cancer

Complications

1 2

Negative impact on survivall®

Men with prostate cancer without skeletal
fracture survived 39 months longer than
those with a fracture

1. Groot MT, et al. Eur Urol. 2003;43:226-232. 2. Weinfurt KP, et al. Ann Oncol. 2002;13(suppl 5):180.
3. Weinfurt KP, et al. Med Care. 2004;42:164-175. 4. Saad F, et al. Eur Urol. 2004,46:731-740.
5. Oefelein MG, et al. J Urol. 2002;168:1005-1007. 6. Riggs BL, et al. Bone. 1995;17:505S-511S.



Development of bone metastases in castration-resistant prostate
cancer may be associated with increased mortality
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5 year survival rate in patients without bone metastasis was 56%

compared to 3% with bone metastasis

1. Ngrgaard M et al. (2010) J Urol 184:162
n= 23,087 with median follow-up of 2.2 years (Danish National Patient Registry)



Patients with bone metastases and SREs have

a vs those without SREs (BREAST)

Survival curves for breast cancer patients with
bone metastases (n = 2.216) with and without SREsS
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Data are from a population-based cohort study of 35,912 newly identified
.LYong M, et al. Breast Cancer Res Treat 2011;129:495-503. breast cancer patients conducted in Denmark (1999-2007)



Bone metastases in prostate cancer have a
significant impact on healthcare costs

Healthcare costs (US) in patients with prostate cancer:
Increased costs due to treatment of metastatic disease
and occurrence of SREs™
$50.000 -
W Patient before
$40.000 - b
one metastases
$30.000 -
Bone metastases
without SREs
$20.000 -
$10.000 - B Bone metastases
with SREs
S_ i
Total Healthcare Costs Per Patient Per Year

¢ Development of bone metastasis is

associated with increased health
resource utilization which leads to
greater costs in:

> Hospital inpatient care

> Outpatient care including
physician visits
> Outpatient pharmacy

¢ These costs are conservative, and do

not include newer therapies

A separate study demonstrated a
91% increase in the risk of
hospitalization after development of
bone mets?

Preventing development of bone metastases in prostate cancer patients

would result in substantial reduction of costs

*Footnote: Retrospective cohort study of 215,702 PC patients using claims data from large, US health insurance plans between Oct 2002 and Dec
2007. Primary measure was total healthcare costs after bone metastases, secondary measures included components of total healthcare costs

1. Data on file, 2011; 2. Oglesby et al. 2009




Bone metastases in prostate cancer have a
significant impact on healthcare costs

M Patient before
bone metastases

Bone metastases
i SREs

M Bone metastases
with SREs

Healthcare costs (US) in patients with prostate cancer:
Increased costs due to treatment of metastatic disease
and occurrence of SREs™
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827
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Total Healthcare Costs Per Patient Per Year

¢ Development of bone metastasis is
associated with increased health
resource utilization which leads to
greater costs in:

> Hospital inpatient care

> Outpatient care including
physician visits

> Outpatient pharmacy

¢ These costs are conservative, and do
not include newer therapies

e A separate study demonstrated a
91% increase in the risk of
hospitalization after development of
bone mets?

Preventing development of bone metastases in prostate cancer patients

would result in substantial reduction of costs

*Footnote: Retrospective cohort study of 215,702 PC patients using claims data from large, US health insurance plans between Oct 2002 and Dec
2007. Primary measure was total healthcare costs after bone metastases, secondary measures included components of total healthcare costs

1. Data on file, 2011; 2. Oglesby et al. 2009




s

Costes en Espana de EREs (SRE) 2010 ]

* Radioterapia sobre hueso............. 2.377€
e Cirugia 0S€a.....cccovvurerervererereenns 4.262€

* Fractura patolégica...................... 4.712€

 Compresion medular.................... 7.902€

N=93; 31 cancer de mama: ; 21 cancer de préstata; 41 cancer de pulmdn

Duran |, Garzén C, Sanchez A, et al. Cost analysis of skeletal-related events in Spanish
patients with bone metastases from solid tumours. Clin Transl Oncol 2014, 16:322-

329



Il Tratamiento de las metastasis O0seas .
Prevencion de ERES (agentes dirigidos al hueso)

e Bisfosfonatos (Ac Zoledronico)
 Denosumab
e Radioemisor de particulas alfa (Radium-223)

* Radioterapia, Analgesia, Cirugia
ortopédica,etc.



Il Tratamiento de las metastasis oseas .
Prevencion de ERES

e Bisfosfonatos (Ac Zoledronico)
 Denosumab
e Radioemisor de particulas alfa (Radium-223)

* Radioterapia, Quimioterapia,
Hormonoterapia, Analgésicos, Cirugia
ortopédica,



TERAPIAS DIRIGIDAS
AL HUESO

' CANCER DE MAMA CANCER DE PROSTATA

Tumor maligno
(carcinoma de préstata)

v
1
~ ] ' -



http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=3xzD9LnC6L9MlM&tbnid=tc6gfEw1l5HPFM:&ved=0CAUQjRw&url=http://comocurarelcancer.net/causas-del-cancer-de-prostata/&ei=SkR2U_uXEePQ0QXJ4oCICg&bvm=bv.66699033,d.d2k&psig=AFQjCNH007j2mpwpvkt-muj29iwQktFD2w&ust=1400346053858699
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=IMFzxD501Va5JM&tbnid=oSQhjWDwR0umEM:&ved=0CAUQjRw&url=http://esnoticia.co/noticia-4438-como-prevenir-el-cancer-de-mama&ei=GkV2U_2AM-KR0QW6rYGAAQ&bvm=bv.66699033,d.d2k&psig=AFQjCNH2bgCClC9gnQv7jZiq-eWTWTj6NQ&ust=1400345830915101

“"CIRCULO VICIOSO” EN CANCER METASTASICO

PP % RANKL
Leeecc” -....,.. \44 RANK
..°'. Célula Precursores del .'-, W OPG
N tumoral osteoclasto S,
° - o v q o.
PTHrP, IL-1 “ v 3
’ 0”@ ) - PDGF, BMP,
IL-6, PGE2, / . o SO TGE-B. IGF
TNFa, M-CSF “© %Y e vE a9 P, 1GF,
. s @ ® © FGF

Osteoclasto
% activado

Osteoblastos

RANKL, ligando del receptor activador del factor nuclear kB; RANK, receptor activador
del factor nuclear kB; OPG, osteoprotegerina

Adaptado de Boyle WJ et al. Nature 2003; 423: 337—-342




DENOSUMAB BIFOSFONATOS

Tumor cell

Tumor cell

Preosteoclast

HANK PTHrP ,

PTHrP
IL-1,6,8
PGE- BMP
TNF Q PDGF
M-CSF Denosumab _ o FGFs
ij7 IGFs
RaNgo Differentiation TGF'B
/\ ’ Tumor cell
o » Osteoclast in ;

Osteoblast = » apoptosis

\ Denosumab: - ' Bisphosphonates:
1) Binds to RANKL and i 1) Inhibit tumor cell adhesion
neutralizes its activity to bone
2) Reduces osteoclast activity 2) Inhibit osteoclast activity
Bone and bone resorption 3) Induce osteoclast apoptosis

‘ Fornier MN et al. J Clin Oncol 2010;28:5127-31



Acido zoledrénico

«ZOMETA (acido zoledroénico) pertenece a una nueva clase
de bisfosfonatos altamente potentest

Bisfosfonato heterociclico con nitrogeno compuesto de:

— Un ndcleo de bisfosfonato central

— Una cadena lateral de anillo de imidazol que contiene dos atomos de
nitrégeno colocados de forma clave

\

1. Green J, et al. J Bone Miner Res. 1994. 2. Green J, et al. Pharmacol Toxicol. 1997.



Zoledronato vs pamidronato en pacientes
con cancer de mama (y MM) y metastasis
0seas

. pacientes con metastasis 6seas liticas por
cancer de mama y mieloma maltiple

Pamidronato 90 mg IV en 90 m

%
R

Zoledronato 4 mg IV en 15 minutos

N=1648

Objetivo principal
Reduccion del % eventos relacionado con el esqueleto (ERE)

Coleman RE et al. Breast Res & Treat 2002; 76 (suppl) abstract 355
Rosen LS et al. Cancer 2004; 100:36-43



Cancer de Mama y Mieloma
Multiple
Tiempo hasta el primer ERE

100

oo}
o

o)}
o

Porcentaje sin evento

Mediana, dias P valor
20 ZOMETA®4mg 376 151
Pam 90 mg 356
0)
0) 120 240 360 480 600 720
Tiempo, diast

*Hypercalcemia of malignancy is included as an SRE.
TAfter start of study drug.



Zoledronico vs placebo en cancer
de prostata

Estudio fase 111 randomizado, doble ciego,
controlado con placebo en pacientes con metastasis
0sea y cancer de prostata hormono-refractario

Zoledronico 4 mg iv cada 3 semanas

N= 639< Placebo cada 3 semanas

Saad F et al. J Natl Cancer Inst 2002; 94:1458-68
Saad F et al. J Natl Cancer Inst 2004; 96:879-882

Primary endpoint: incidence of skeletal-related events



Pacientes con Cancer Prostata ,
Tiempo hasta la Primera Complicacion Osea

Acido Zoledroénico extiende significativamente el periodo hasta la primera

100 complicacion o0sea en > 5 meses

=2

o 80

>

)

S 60

9]

Q9 —————————————C—-—,—. ., .,..—. . B

< 40

c

8 20 Mediana, dias P valor

o ZOLEDR. 4 mg 488 .009

s — Placebo 321

0
0 120 240 360 480 600 720
Dias®

Zol 4 mg 214 149 97 70 47 35 K
Placebo 208 128 78 44 Ky 20 K

*After start of study
drug.



PREVENCION DE ERE

BIFOSFONATOS

Cancer de mama

Zoledronic Acid Versus Placebo in the Treatment of Skeletal
Metastases in Patients With Lung Cancer and Other Solid
Tumors: A Phase III, Double-Blind, Randomized Trial—The

Zoledronic Acid LungSCadnc%r and Other Solid Tumors ZOL reduce el I‘ieng de ERE y
Study Grou " =
o retrasa su aparicion

Rosen LS et al. J Clin Oncol 2003:21:3150-7

Long-Term Efficacy and Safety of Zoledronic Acid T
Compared with Pamidronate Disodium in the Utiles en el control del dolor

Treatment of Skeletal Complications in Patients with 0seo
Advanced Multiple Myeloma or Breast Carcinoma

A Randomized, Double-Blind, Multicenter, Comparative Trial

Rosen LS et al. Cancer 2003;98:1735-44

Cancer de prostata

Eficacia en el tratamiento de

Long-Term Efficacy of
Zoledronic Acid for the
Prevention of Skeletal
Complications in Patients
With Metastatic Hormone-
Refractory Prostate Cancer

la hipercalcemia

Saad F et al. J Natl Cancer Inst 2004;96:879-82




PREVENCION DE ERE

BIFOSFONATOS

Cancer de mama

Zoledronic Acid Versus Placebo in the Treatment of Skeletal
Metastases in Patients With Lung Cancer and Other Solid
Tumors: A Phase III, Double-Blind, Randomized Trial—The

Zoledronic Acid LungSCadnc%r and Other Solid Tumors ZOL reduce el I‘ieng de ERE y
ytudy Grou " =
o retrasa su aparicion

Rosen LS et al. J Clin Oncol 2003:21:3150-7

Long-Term Efficacy and Safety of Zoledronic Acid T
Compared with Pamidronate Disodium in the Utiles en el control del dolor

Treatment of Skeletal Complications in Patients with 0seo
Advanced Multiple Myeloma or Breast Carcinoma

A Randomized, Double-Blind, Multicenter, Comparative Trial

Rosen LS et al. Cancer 2003;98:1735-44

Cancer de prostata

Eficacia en el tratamiento de
la hipercalcemia

Long-Term Efficacy of
Zoledronic Acid for the
Prevention of Skeletal
Complications in Patients
With Metastatic Hormone-
Refractory Prostate Cancer

Saad F et al. J Natl Cancer Inst 2004;96:879-82 SII‘I dlferenC|as en SG




Zoledronico : tratamiento y efectos
adversos

4 mg Iv cada 3-4 semanas en infusion de 15-20 minutos

Eliminacion renal ( atencion a la funcion renalj)

Dolor ¢seo ( responde a AINES)

Nausea (leve)

Sintomas “flu-like” (fiebre, mialgias, artralgias en las primeras 12-48 h ,

Anemia

Hipocalcemia

Papapetrou PD. Hormones (Athens). 2009;8:96-110.



Denosumab: fully human antibody
against RANK-L

Fully human IgG,_immunoglobulin  \54el of denosumab

Isotype r
High affinity for human RANK ‘;’;3 @ff
Ligand /)

High specificity for RANK Ligand

— No detectable binding to TNFa, TNF(, TRAIL,
or CD40L

No neutralising antibodies C
detected in clinical trials to date

TNF = tumour necrosis factor; TRAIL = TNFa-related apoptosis-inducing Ligand
Bekker PJ, et al. J Bone Miner Res 2004;19:1059-66.

Data on file, Amgen.

Elliott R, et al. Osteoporos Int 2007;18:S54. Abstract P149.

McClung MR, et al. New Engl J Med 2006;354:821-31.



DENOSUMAB BIFOSFONATOS

Tumor cell

Tumor cell

Preosteoclast

HANK PTHrP ,

PTHrP
IL-1,6,8
PGE- BMP
TNF Q PDGF
M-CSF Denosumab _ o FGFs
ij7 IGFs
RaNgo Differentiation TGF'B
/\ ’ Tumor cell
o » Osteoclast in ;

Osteoblast = » apoptosis

\ Denosumab: - ' Bisphosphonates:
1) Binds to RANKL and i 1) Inhibit tumor cell adhesion
neutralizes its activity to bone
2) Reduces osteoclast activity 2) Inhibit osteoclast activity
Bone and bone resorption 3) Induce osteoclast apoptosis

‘ Fornier MN et al. J Clin Oncol 2010;28:5127-31



RANKL Inhibition Could Interrupt the ‘Vicious
Cycle’ of Cancer-Induced Bone Destruction

i RANK Ligand
7 RANK
Tumour Cells Y RANK Ligand
\:( .‘L Inhibitor

PTR(P, VP, PDSE 2P
TGF-BPGF, FGF, TGHONGF
GF, FGF

Osteoblasts

CFU-M=colony forming unit macrophage
M-CSF=macrophage colony stimulating factor

Adapted from Roodman D. N EnglJ Med. 2004;350:1655-64.



Diferencias entre el acido zoledronico y

denosumab
|Denosumab ____|Acido zoledr6nico

Diana molecular RANK-L Enzima farnesil

pirofosfato sintetasa

Reaccion fase aguda NO Frecuente

Efecto sobre el Inhibe formacion, funcion Induce apoptosis

osteoclasto y supervivencia

Estructura Anticuerpo humanizado  Pequeiias moléculas

Administracion Subcutanea Intravenosa

Osteonecrosis Si (2.3 %) Si (1.3%) p=ns

mandibular

Eliminacion Sistema Reticulo- Renal

endoletial

Hipocalcemia Si (12%) Si (6%)



Estudios fase lll que

Breast Cancer
Stopeck AT, et al.
JCO 2010:28:5132-9

Solid tumour & MM
Henry D, et al.
JCO 2011; 29:1125-1132

Prostate Cancer
Fizazi K, et al.
Lancet 2011:377:813-22

MM, multiple myeloma, SRE, skeletal related event.
“GEVA@(denosumab) is not approved for the prevention of SRESs in patients with multiple myeloma. Denosumab is investigational in that setting.



Phase 3 SRE Studies

All pivotal studies published in key journals

VOLUME 28 - NUMBER 35 - DECEMBER 10 2010

Breast Cancer

Denosumab Compared With Zoledronic Acid for the StopeCk AT, et al.
Treatment of Bone Metastases in Patients With Advanced . . _
Breast Cancer: A Randomized, Double-Blind Study JCO 2010;28:5132-9

Alisont T. Stopeck, Allan Lipton, Jean-Jacques Body, Guenther G. Steger, Katia Tonkin, Richard H. de Boer,
Mikhail Lichinitser, Yasuhiro Fujiwara, Denise A. Yardley, Maria Viniegra, Michelle Fan, Qi Jiang,
Roger Dansey, Susie Jun, and Ada Braun

— — ——— e ——— L — e
Solid tumour & MM
Randomized, Double-Blind Study of Denosumab Versus Henry D1 et al

Z.oledronic Acid in the Treatment of Bone Metastases in
Patients With Advanced Cancer (Excluding Breast and JCO 2011’ 29:1125-1132

Prostate Cancer) or Multiple Myeloma

David H. Henry, Luis Costa, Francois Goldwasser, Vera Hirsh, Vania Hungria, Jana Prausova,

Giorgio Vittorio Scagliotti, Harm Sleeboom, Andrew Spencer, Saroj Vadhan-Raj, Roger von Maoos,

Waolfgang Willenbacher, Penella J. Woll, Jianming Wang, Qi Jiang, Susie Jun, Roger Dansey, and Howard Yeh

- i ——— T —
Denosumab versus zoledronic acid for treatment of bone w Prostate Cancer
metastases in men with castration-resistant prostate cancer: Fizazi K. et al

arandomised, double-blind study

Karim Fizazi, Michael Carducci, Matthew Smith, Ronaldo Damido, Janet Brown, Lawrence Karsh, Piotr Milecki, Neal Shore, Michael Rader,
Huei Wang, Qi Jiang, Sylvia Tadros, Roger Dansey, Carsten Goess!

Lancet 2011:377:813-22

— B ]

www .thelancet.com Vol 377 March 5, 2011

Stopeck AT et al. J Clin Oncol 2010;28:5132-5139; Henry DH et al. J Clin Oncol 2011;29(9):1125-32; Fizazi K et al. The Lancet 2011;377;813-822.

MM, multiple myeloma, SRE, skeletal related event.
XGEVA®(denosumab) is not approved for the prevention of SRESs in patients with multiple myeloma. Denosumab is investigational in that setting.

e



Three Identical International, Randomized, Double-Blind,

Active-Controlled Trials

ﬂey Inclusion Criteria \

» Adults with breast, prostate,

Denosumab 120 mg SC and

Placebo IV* every 4 weeks
(n=2862)

other solid tumors, or multiple

myeloma and 21 bone metastasis/
lesion

Key Exclusion Criteria

* No current or prior IV

bisphosphonate

administration
\Creatinine clearance <30 mL/my

Z0——4>N—<00Z2>73
<O0CHw»nw MmO OZm

4
Recommended: Daily supplementation with calcium
(=500 mg) and vitamin D (=400 U)

*Per protocol and Zometa® label, 1V product dose adjusted for baseline creatinine clearance and subsequent dose
intervals determined by serum creatinine. No SC dose adjustments made due to increased serum creatinine.

Lipton A, Fizazi K, Stopeck A, et al. Eur J Cancer 2012;48:3082-3092.



Sequential testing of endpoints

Primary Secondary

Time to first  Time to first “on-study” SRE (superiority)

“on-study” SRE « Time to first and subsequent SRE(S) (superiority)
(noninferiority)  Safety and tolerability

* If the primary endpoint of noninferiority was met, the superiority test
for secondary endpoints was conducted

* SREs were defined as any of the following:
— Pathological fracture — Surgery to bone
— Radiation to bone — Spinal cord compression

MAT, et al. J Clin Oncol 2010;28:5132-9. AHNE



Primary Endpoint:

SRE

On-Study

HR 0.83 (95% CI: 0.76, 0.90)
- P<0.001 (Superiority)
- -
3 0.8
<
= Risk Reduction
2 4
TS o 0.6-
292
g S
5 D
.5 8 0.4 -
‘g KM Estimate of
o3 Median Months
0 029 _ Denosumab 27.66
Zoledronic Acli 19.45
0 ] ] ] ] |
0 6 1 24 30
Patients at Risk: Month
Denosumab 2862 1666 1077 570 197 22
Zoledronic Acid 2861 1596 991 522 178 26

Lipton A, Fizazi K, Stopeck A, et al. Eur J Cancer 2012;48:3082-3092.



of interest: further insight from
large sample size

Patient incidence, n (%) ZOI(endLOnggé’;Cid D(?]nSSZ%TBb
Infectious adverse events (AES) 1218 (42.9) 1233 (43.4)
Infectious serious AES 309 (10.9) 329 (11.6)
Acute phase reactions (first 3 days) 572 (20.2) 246 (8.7)
Cumulative rate of ONJ* 37 (1.3) 52 (1.8)
Year 1 15 (0.5) 22 (0.8)
Year 2 28 (1.0) 51 (1.8)
Hypocalcaemia 141 (5.0) 273 (9.6)
New primary malignancy 18 (0.6) 28 (1.0)

*The incidence of ONJ was similar between treatment groups (P = 0.13).
ONJ, osteonecrosis of the jaw.

Lipton A et al. Poster presented at ESMO 35; Milan, Italy;8—12 October, 2010 [Abstract 1249P]. AmEN



of interest: further insight from
large sample size

Patient incidence, n (%) Zol(endioznég(sa;cid D(?]nSSZ%TBb
Infectious adverse events (AES) 1218 (42.9) 1233 (43.4)
Infectious serious AES 309 (10.9) 329 (11.6)
Acute phase reactions (first 3 days) | 572 (20.2) | | 246 (8.7) |
Cumulative rate of ONJ* 37 (1.3) 52 (1.8)
Year 1 15 (0.5) 22 (0.8)
Year 2 28 (1.0) 51 (1.8)
Hypocalcaemia | 141 (5.0) | | 273 (9.6) |
New primary malignancy 18 (0.6) 28 (1.0)

*The incidence of ONJ was similar between treatment groups (P = 0.13).
ONJ, osteonecrosis of the jaw.

H . H . e ®
LLlpton A et al. Poster presented at ESMO 35; Milan, Italy;8—12 October, 2010 [Abstract 1249P]. AmEN



Con acido zoledronico se requieren ajustes de dosis a
nivel basal y suspensiones de dosis durante el estudio

Acido
. o Denosumab
Exposicion global zoledronico _
(n = 946) (n =942)

Medla.ngl(Ql, Q3) de la duracion de la 10,2 (4.9: 16,6) 11,9 (5,6: 18,2)
exposicion, meses

Ajustes de la funcidn renal

Sujetos con ajuste de dosis para el | 213 (22) |

. - : No requerido
aclaramiento de creatinina a nivel basal, n (%) .

Sujetos con dosis suspendidas por el
aumento de la creatinina sérica durante el | 143 (15) | No requerido
estudio, n (%)

Fizazi K et al. Lancet 2011;377:813-22.



between treatment arms

All patients
(N =5723)

Cumulative incidence of ONJ

B Zoledronic acid (n = 2836)

Potential ONJ B Denosumab (n = 2814)
(n = 276)

D
|

Positively
adjudicated
for ONJ

(n =89)

N
I

Proportion of patients (%)

o
I

Zoledronic acid Denosumab
(n = 37) (n = 52) 0-12 0-24 0-36*

1.3% 1.8% Study month
*P=0.13

d F, et al. Ann Oncol 2012;23:1341-7. Proportions are % of all patients treated with zoledronic acid or denosumab.




Osteonecrosis de mandibula

—Exposicion del hueso en el area maxilofacial
sin evidencia de cicatrizacion en 8 semanas

-Descartar enfermedad
metastatica mandibular o
existencia de radionecrosis

“Incidental finding of osteonecrosis. The patient underwent dental extraction in the
region of the exposed bone 1 yr before presentation. She has no symptoms ”.

Weitzman R, et al. Crit Rev Oncol Hematol. 2007:62:148-152.



Side effects of Bisphosphonates
Zoledronic Acid and Denosumab

e Osteonecrosis of
the jaw




Minimizing the Risk of ONJ

Excellent oral hygiene is the best prophylaxis

Limit alcohol and tobacco use

Patients should have a dental assessment prior to
starting IV BPs

— Dental procedures (extensive) should be done prior to starting IV BPs if
possible

Avoid dental procedures once IV BPs started



GUIAS ESMO 2014
clinical practice guidelines o0 o5 hmancmancs

Annals of Onoology 00:1-14, 2014

Bone health in cancer patients: ESMO Clinical Practice

Guidelines’

R. Coleman’, J. J. Body?, M. Aapro?, P. Hadiji* & J. Herrstedt® on behalf of the ESMO Guidelines
Working Group”

"Weston Park Hospital, Cancer Research-LIK/ Yorkshire Cancer Research Shefleld Cancer Ressarch Centre, Shefleld, LIK: “CHU Brugmann, Université Libre de Bruxefies,
Brussels, Belgium; “Multidscipinary Oncology institute, Genolier, Switzerland: * Department of Gynecology, Endocinology and Oncology, Philpps-Linfversity of Marburg,
Marburg, Gemnany; "Departrment of Oncology, Odense University Hospital, Odense, Denmark



European Society for Medical Oncology

(ESMO) (1)

2014 ESMO clinical practice guidelines on bone health in cancer

Guidance on bone-targeted treatment
« Commence at diagnoses of metastatic bone disease

— In all patients with breast cancer or CRPC, whether
they are symptomatic or not

— In selected patients with advanced lung cancer, renal
cancer and other solid tumours if life expectancy
> 3 months and considered at high risk of SREs

« Continue indefinitely throughout the course of the disease

— Ongoing treatment is recommended for patients with
progression of underlying bone metastases, a recent
SRE and/or elevated bone resorption markerst

ESMO, European Society for Medical Oncology.

TResults from clinical trials evaluating potential clinical applications of bone
markers

(e.g. helping to identify patients at high risk for bone metastasis or bone lesion

progression) are awaited to identify the true value of bone markers in clinical
practice.

Coleman R, et al. Ann Oncol;25(Suppl 3):iii124-37



European Society for Medical

Oncology (ESMO) (II)

Guidance on bone-targeted treatment

 Denosumab achieved superiority vs zoledronic acid in
terms of time to first SRE and cumulative mean number of
SREs! (time to first SRE was extended from 17.1 to 20.7
months, P=0.008 for superiority)

« Second and subsequent SREs were also delayed, (18%
reduction in cumulative SRES)

« Denosumab is not stored in bone and interrupting its
administration is probably not without risks?

« BTT with denosumab or zoledronic acid is recommended in
patients with bone metastases whether they are
symptomatic or not

1. Fizazi K, Carducci M, Smith M et al. Lancet 2011; 377: 813-822; 2. Gibiansky L, CRPC, castration-resistant prostate cancer;

Sutjandra L, Doshi S et al. Clin Pharmacokinet 2012; 51: 247-260. SRE, skeletal-related events.



SEOM guidelines for the treatment of bone metastases

from solid tumours

Clin Transl Oncol (2012) 14:505-511
DOT 10.1007/512094-012-0832-0

CLINICAL GUIDES IN ONCOLOGY

SEOM guidelines for the treatment of bone metastases from solid
tumours

Javier Cassinello Espinosa - Aranzazu Gonzilez del Alba Baamonde + Fernando Rivera Herrero -
Esther Holgado Martin

“...denosumab, a fully human antibody that specifically targets the RANK-L, has been demonstrated in
two phase Ill studies to be superior to zoledronic acid in preventing or delaying SRES in breast
and prostate cancer and non-inferior in other solid tumours and myeloma. Moreover, the convenient
subcutaneous administration of denosumab and the fact that no dose adjustment is required in patients
with renal impairment make this agent an attractive new therapeutic option in patients with bone
metastases. Nonetheless, it should be pointed out that osteonecrosis of the jaw (ONJ) appears with a
similar frequency with both bisphosphonates and denosumab and that the cost-effectiveness of the two

drugs needs to be considered when making therapeutic decisions in the clinical context of these
patients.”

SEOM, Sociedad Espafola de Oncologia Médica; wks, weeks; SC, subcutaneous; IV, intravenous; crCL; creatinine clearance.

Cassinello Espinosa J, Gonzalez Del Alba Baamonde A, Rivera Herrero F, Holgado Martin E. SEOM guidelines for the treatment of bone metastases
from solid tumours. Clin Transl Oncol. 2012 Jul;14(7):505-11.



Il Tratamiento de las metastasis 0seas .
Prevencion de ERES y aumento de la supervivencia (
cancer de prostata)

[  Radioemisor de particulas alfa (Radium-223) ]
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sEmisor alfa
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223Ra ( Radium-223)

sEmisor alfa

sAfinidad 6sea por su “parecido” al Calcio
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223Ra ( Radium-223)

sEmisor alfa

sAfinidad 6sea por su “parecido” al Calcio

Periodic Table of the Elements
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o and B Particles

Critical Differences

- Beta

B
Relative particle mass 7300 1
Initial energy (MeV) per particle 3-8 0.01-2.5
Range in tissue , um 40-100 50-5000
LET, KeV/pm 60-230 0.015-0.4
DNA hits to kill cells 1-10 100-1000

@ Medscape

Henriksen G, et al. J Nucl Med. 2003;44:252-259.135] EDUCATION



Penetration of lonizing Radiation Types

Paper

Aluminum Lead or
concrete

a-Radiation consists of helium
(*He) nuclei and is stopped by a
sheet of paper or skin

B-Radiation, consisting of
electrons, is halted by an
aluminum plate or plastic

y-Radiation, consisting of
energetic photons, is only
attenuated by dense material



ALSYMPCA: Fase lll Diseno

Randomized 2:1 and stratified by total
ALP (< vs 2220 U/L), bisphosphonate use (yes vs no),
and previous docetaxel (yes vs no)

Patients with: \
=Confirmed

symptomatic CRPC

=2 2 bone metastases

=*No known visceral
metastases Placebo (saline) +

=Post-docetaxel or unfit Best Standard of Care
for docetaxel

6 injections at 4-wk intervals

(N =921)
Planned follow-up: 3 yrs

Clinicaltrials.gov. NCT00699751. Parker C, et al. 2012 ASCO GU Cancers Symposium. Abstract 8.
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Alpha Emitter Radium-223 and Survival
In Metastatic Prostate Cancer

C. Parker, S. Nilsson, D. Heinrich, S.I. Helle, J.M. O’Sullivan, S.D. Fossa, A. Chodacki, P. Wiechno, J. Logue, M. Seke,
A. Widmark, D.C. Johannessen, P. Hoskin, D. Bottomley, N.D. James, A. Solberg, I. Syndikus, J. Kliment, S. Wedel,
S. Boehmer, M. Dall'Oglio, L. Franzén, R. Coleman, N.J. Vogelzang, C.G. O’'Bryan-Tear, K. Staudacher,

J. Garcia-Vargas, M. Shan, @.S. Bruland, and O. Sartor, for the ALSYMPCA Investigators*

CONCLUSIONS
In this study, which was terminated for efficacy at the prespecified interim analysis,
radium-223 improved overall survival. (Funded by Algeta and Bayer HealthCare Phar-
maceuticals; ALSYMPCA ClinicalTrials.gov number, NCT00699751.)

N ENGL ) MED 369;3 NEJM.ORG JULY 18, 2013




A Overall Survival
100

Hazard ratio, 0.70 (95% Cl, 0.58—-0.83)

90+ P<0.001 36m
80—

70—

60 Radium-223

(median overall
survival, 14.9 mo)

Survival (%)
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30—
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20+ (median overall
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0 3 6 9 12 15 18 21 24 27 30 33 36 39

Months since Randomization

MNo. at Risk
Radium-223 614 578 504 369 274 178 105 60 41 18 7 1 0 0
Placebo 307 288 228 157 103 &7 39 24 14 7 4 2 1 0

Figure 1. Kaplan—Meier Estimates of Qverall Survival and the Time
to the First Symptomatic Skeletal Event.




B Time to First Symptomatic Skeletal Event

100 Hazard ratio, 0.66 (95% CI, 0.52—-0.83)
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0 3 6 9 12 15 18 21 24 27 30
Months since Randomization

No. at Risk
Radium-223 614 496 342 199 129 63 31 8 8 1 0
Placebo 307 211 117 56 36 20 9 7 4 1 0

Figure 1. Kaplan—Meier Estimates of Overall Survival and the Time
to the First Symptomatic Skeletal Event.




Conclusiones
Radium-223: de la paliacion al aumento

de supervivencia

 Radium-223 es el primer radiofarmaco alfa
aprobado para el CPRC con metastasis 0seas
sintomaticas

« Radium-223 aumenta la supervivencia global y
retrasa la aparicion de complicaciones 0seas

« Esta indicado tanto en pacientes que ya hayan
recibido o no docetaxel en el CPRC




CONCLUSIONES-1

e Las metastasis 0seas y sus complicaciones
esqueléticas (ERE) constituyen un problema gravey
frecuente en pacientes con cancer avanzado

* Los bisfosfonatos (acido zoledrénico) retrasan o
previenen la aparicion de EREs en pacientes con
metastasis 0seas de cancer de mama, prostata 'y
otros tumores




CONCLUSIONES-2

e Denosumab ha mostrado ser superior a zoledronico
en los estudios fase Il con superioridad estadistica
en la prevencion, retraso o incidencia del desarrollo
de ERES. Administracion sc

e Radium-223 retrasa el desarrollo de EREs y aumenta
la supervivencia en pacientes con unicamente
metastasis 0seas sintomaticas (cancer prostata).
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SINDROME DE
COMPRESION MEDULAR




SINDROME DE COMPRESION MEDULAR

El sindrome de compresion medular se produce
por la invasion, desplazamiento 0 atrapamiento
de la médula espinal o de las raices nerviosas
gue forman la cola de caballo por una
enfermedad neoplasica.

Incidencia 5%

Casi siempre desde el cuerpo vertebral hacia el
espacio epidural (85%)

Causas mas frecuentes: pulmon, mama,
préstata, linfomas y mieloma.




Compresion.
medular multiple en
un carcinoma de
mama metastasico




SINDROME DE COMPRESION MEDULAR

LOCALIZACION

C. cervical 10%
C. dorsal 70%
C. lumbar 10%

C. sacra 10%



SINDROME DE COMPRESION MEDULAR

LOCALIZACION

C. cervical
C. dorsal
C. lumbar
C. sacra

10%
70%
10%
10%

-~ Pulmén y mama

- Colon y tums. pélvicos




SINDROME DE COMPRESION MEDULAR

LOCALIZACION

» C. cervical 10% ,
-~ Pulmon y mama
« C. dorsal 70%
 C. lumbar 10% | .
- Colon y tums. pélvicos
« C.sacra 10%

Entre 10 y 38% la afectacion es multiple.



1t Dolor

1t Trastornos sensitivos

1t Trastornos motores

¥ Fenomenos de liberacion medular

1x Alteraciones de esfinteres y area genital

¥ Trastornos tréficos



Es el sintoma fundamental

Aparece ANTES del inicio de los sintomas
neurologicos, una media de 7 semanas antes.



LOCALIZADO

SELECTIVO:

Percusion apof. espinosas
Valsalva
Movilizacion

Posturas

IRRAD. METAMERICA

Por compr. raices nerviosas

Mejora con la sedestacion
(DD. con la hernia discal)




TRASTORNOS
MOTORES

Debilidad

Perdida de fuerza
lentamente progresiva

Suele comenzar en MMII

Inestabilidad en la
marcha

Arreflexia (agudo)



Hipoestesia o0 anestesia
por debajo la metamera
comprimida (nivel sensitivo)

Signos de liberacion
medular por debajo del
nivel (cronico):
TRASTORNOS Hiperreflexia

SENSITIVOS Hipertonia

Clonus

Babinski

Ataxia por compresion de los
haces espinocerebelosos

(cordones posteriores)




ALTERACIONES
ESEINTERIANAS

Pérdida del control del
esfinter vesical:

Retencidn urinaria e
Incontinencia por
rebosamiento (agudo)

Vejiga espastica con
micciones reflejas
automaticas (cronico)

Alteraciones del esfinter
anal:

Mas tardias



DIAGNOSTICO

Casi 2/3 tiene alts. en Rx. de columna.

RX Papel limitado. Una Rx. normal NO excluye
la existencia de metastasis epidurales.

De eleccion para valorar estabilidad de la
columnay destruccion o6sea:
TC recomendada antes de la cirugia.

Para diagn. cuando no es posible la RMN.



DIAGNOSTICO

Método de eleccidn hace unos anos.

MIELOGRAFIA Indicada cuando no es posible la RMN.

Es el método de eleccion.
Mayor sensibilidad y especificidad

R M N Permite el estudio de toda la columna,
de masas paravertebrales y de
Implantes tumorales.



TRATAMIENTO

DEBE SER PRECO/Z:

eS| la paraplejia dura mas de 24 horas, la
probabilidad de recuperacion es minima.



TRATAMIENTO

LAS BASES DEL TTO. SON:



TRATAMIENTO

CORTICOIDES

Mejora el en el 65% de los pacientes.

Disminuye el , mejorando el
compromiso neuroldgico.

Cuando se administran corticoides, la probabilidad de
es mayor.



TRATAMIENTO

CORTICOIDES

DEXAMETASONA.

Dexametasona: Dosis inicial 16-20 mg I.V

Post. 6-8 mg |.V. / 6-8 horas.



TRATAMIENTO

CORTICOIDES

Controversias con la DEXAMETASONA.

Algunos autores recomiendan hasta 100 mg bolus
Iniciales, aunque no hay beneficio demostrado sobre la
dosis estandar de 16-20 mg, seguido de 6-8 mg cada 6
horas.




TRATAMIENTO

RADIOTERAPIA

Disminuye el dolor hasta en el 80% de los pacientes.
Retrasa el crecimiento tumoral.

Mejora la evolucion de los pacientes operados.

Mejor resultado: mama, linfomas y prostata.



TRATAMIENTO

RADIOTERAPIA

Debe comprender la zona afectada y dos vértebras por
encima y por debajo del nivel afectado.

Siempre debe acompanarse de tratamiento esteroideo (se
produce edema en las primeras sesiones).



TRATAMIENTO

CIRUGIA

INDICADA EN:

* Inicio de una enfermedad tumoral, sin diagnostico
histoldgico.

« ZOnaya irradiada previamente.
 Si existe inestabilidad de la columna.
* Progresion neurologica a pesar de la RT.

« Compresion cervical alta.



TRATAMIENTO

CIRUGIA

LAMINECTOMIA:

Extirpacion de los arcos
vertebrales posteriores




TRATAMIENTO

CIRUGIA

RESECCION ANTERIOR
DEL CUERPO VERTEBRAL:

Cuando la lesidn es muy anterior




|
PARA RESIDEMNTES

' @V PSSO - \\ANEIO DE SINTOMAS

‘ SEO Y TERAPIA DE SOPORTE

"\ EN EL PACIENTE ONCOLOGICO

HIPERCALCEMIA TUMORAL




HIPERCALCEMIA

Es la complicacion metabdlica mas frecuente en los
pacientes con cancer.

Incidencia del 10-20%.

Sobre todo en tumores de pulmony mama.



HIPERCALCEMIA

Calcio sérico = 8,4-10,2 mg / dI
- 40% esta unido a proteinas
- 10% forma complejos con citrato y fosfato

- 50% se presenta en forma de calcio ionico

Es |la parte ionica de la que dependen sus efectos.



HIPERCALCEMIA

Los cambios en la concentracion de proteinas pueden
hacer cambiar los valores de calcio total:

En la hipoalbuminemia U fraccién unida a proteinas

Con los mismos niveles de calcio total el calcio
sérico medido es menor.

Siempre pedir calcio idnico o ajustar segun la
formula:

CalCiO gregidgo = CalCiOegigo - (@lDUMINA (g + 4)



HIPERCALCEMIA

CLINICA

- Sintomas generales: anorexia, perdida de peso,
polidipsia.

- Sintomas digestivos: nauseas y vomitos, estrefiimiento.
- Sintomas urinarios: poliuria e incluso insuf. renal.

- Sintomas neuromusculares: debilidad muscular,
hipotonia e hiporrefelxia.

- SNC: Confusion, letargia, crisis comiciales, cuadros
psicoticos, estupor e incluso coma.

- Sintomas CV: Arritmias.



HIPERCALCEMIA

La gravedad depende no sdélo de la
elevacion del calcio sino de la rapidez de la
Instauracion.

Lo mas frecuente es debilidad y fatiga,
letargia, estrenimiento, nauseas Yy poliuria.



HIPERCALCEMIA

TRATAMIENTO

MEDIDAS GENERALES:
- Evitar en lo posible la inmovilizacién.
- No usar tiacidas (disminuyen la excrecion renal de Ca*)

- No usar AINEs ni anti-H, (disminuyen el flujo sanguineo
renal)

- No aportes de calcio, vit. D o vit. A.

- La dieta pobre en calcio no parece eficaz.



HIPERCALCEMIA

TRATAMIENTO

El mejor tratamiento es el de la enfermedad subyacente.

HIPERCALCEMIA LEVE ASINTOMATICA (calcio < 12 mg/dI)
Buena hidratacion oral y medidas generales.
HIPERCALCEMIA LEVE SINTOMATICA (calcio 12-14)
Medidas generales y “vigilancia armada”

Tratamiento (puede ser ambulatorio si el estado del
paciente lo permite)



HIPERCALCEMIA severa

TRATAMIENTO

- Reposicion I. V. de liguidos: salino isotonico 200-300
mL/h lo que favorece la eliminacion renal de calcio.
(Hasta 4-6 litros / dia). Es una medida transitoria y limitada.

-[Diuréticos del asa: ya no recomendados al poder
presentarse complicaciones el aumento de la excrecion de
calcio y no actuar en la causa principal de la hipercalcemia]

—— Calcitonina: a dosis de 4-8 Ul / kg cada 6-12 horas |.M.
VENTAJA: Gran rapidez de accion, entre 2 y 4 horas.

DESVENTAJA: Taquifilaxia. Deja de hacer efecto en 48-72
horas.



HIPERCALCEMIA severa

TRATAMIENTO
Glucocorticoides: a dosis de prednisona de 40-100
mg/dia. Actuan disminuyenso la produccion de calcitriol (
1,25-dihidroxivitamina D) asociada a tumores
hematolbdgicos (mieloma, linfomas y leucemias)

A veces en “llamarada hipercalcemica” del ca. mama.
No son utiles en otras neoplasias solidas.

Bisfosfonatos: zoledronico, 4 mg en 15 minutos (en
casos de excesiva resorcion 0sea y para un controla largo plazo)

Denosumab: ( dosis 0.3 mg/kg) si refractariedad a
zoledronico o en presencia de insuficiencia renal.
Vigilancia de hipocalcemia



