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The INTER-ROMA Praject - A suryey amang ltalian radiation
oncologists on their approach to the treatment of bone
metastases,

Berardino De Bari', Silvia Chiesa?, Andrea Riccardo Filippi®, Maria Antonietta GambacortaZ,

Valentina D’Emilio*, Paola Murino®, and Lorenzo Livi® on the behalf of AIRO (Italian Association o

AN/ S Ildl=11

Table 1 - Description of the dlinkcal cases 122 questionnaires (40.6% of the total distributed)

§§q1§F]90 8[] Cinical case 01 - G4-year-oid woman, P5: 0 (ECOG)

- Breast cancer in 1999, pT2ZNOMO ER+/PR.. She underwent lumpectomy + adjuvant radiotherapy (tangential fields 50 Gy
+ boost to tumor bed 10 Gy) « hormonal therapy with aromatase inhibrors for 5 years

- Negative follow-up unti today

- Dorsal pain (DI-DY0) + midd elevation of CA 15-3 bone sintigraphy and MEI of spine. Total-body CT wan: negetive

- Bone swcintigraphy: multiple sites of pathological uptake particularly at the dorsal level (D3-DS-D9-D12). MR multiple
spinal secondary mised lesions {ostecblastc and o310 lytic metastases). Symptomati sites present secondary lessons. No
radiological or diinical signs of spinal compression. No risk of immediate bons fracture

- VAS: 7 without analgeics, 5 after regular non-opioid analgesics (first step of WHO pain scale)

Cinical case 92 ~ E8-year-old woman, PS: 1 (ECOG)

«Right lung cancer in 2005, pTZNIMO. She underwent lobectomy + adjuvant chemotharapy. Radiotherapy has never
been pertormed in the clinical history of the patient

- Negative follow-up until todey

- Because of lumbar pain (L2-LY), she underwent bone scintigraphy and spine MRIL Total-body CT scan + brain €T scan: 3
hepatic lesions

- Bone santigraphy: multipls sites of pathological uptake. Spine MRE multiple spinal secondary csteolytic lsions. Symp-
1OMmatic 3ites present secondary leviom. No radiclogical or chimical sigm of spinal comprenion. No riak of immediate
bone fracture

= VAS: 8 without analgesics, 3 after regular weaker oploid analgesics (second step of WHO pain scale)

Choical case 93 - T3year-old man, P50 (ECOG)

- Prostate cancer in 1998, cTINIMO, Gleason score 4+4, intial PSAC 15 ng'ml, treated with radiotherapy (pehvic nodes: 46
Gy, prostates 74 Gy) + concomitant and adjuvant {3 years) hormonal therapy with LH&M inhibitor

« Negative follow.up untd today

- Bacause of riing PSA, the patient undenwent pelvic MRS 4 bone scintigrapty

- Pelvic MR negative. Bone wintigraphy: solitary bone metastasis of right femoral diaphyss, CT wan of femurs oa-
teoblastic lesion of 3 om diameter at diaphysis of right femur No signs of fracture

= VAS: 0 (asymptomatic patient)

Cinvical case M4 - T8-year-oid man, P52 (ECOG)

~ Left lung cencer in 2007, pTINOMI, treated with left preumnonectomy « adiuvant chemotherapy (6 cycles)

~ Negative follow-up unté today

= Sudden dorsal (D5-D6 ¢ D10) and lumbar (L4) pain. No dinical sigrs of spinal compression. The patient does not report
any othet symptomatic site

- MRI of the 1pine: moitiple spinal secondary osteclytic lesiom, Radiclogical signs of dorsal spinal comprension (D10), Rink
of pathological fracture at cervical leved (C3). Total-body CT scan: muitiple liver and lung metastases

= VAS: 9 without anaigesics, 3 after regular oplold analigesics (transdermal fentamy! S0 pg + NSAIDs if necessary, thed
stap of WHO pain scale)

5. pecformance status; VAS, visual analog scale: NSAIDs, non-stercidsd anti-inflammatory drugs

~

Tumori 2011;97(2):177-184




The INTER-ROMA Prbject - A survey among lItalian radiatidn oncologists on
their approach to the treatment of bone metastases.

Table 2 - Questions proposed to radiation oncologists for every clinical case

Question Proposed answers
Do you treat this patient? C Yes
O No, | prefer to optimize the medical therapy before treating the patient
Rediotherapy doses O 300Gy x 10
T 400Gy x5
2 800 cGy x 1
O Other dose — specify:
Radictherapy volumes* O Involved vertebra + 2 contiguous vertebrae above and below

! Involved vertebra 4 1 contiguous vertebra above and below
) Only symptomatic vertebra
) Other volumes - specify: _

Field position < 1 posterior field
O 2 AP-PA fields
< 3 tields (1 post + 2 lateral fields)
O 4 fields (1 ant + 1 post 4+ 2 lateral fields)

O Other — specify:
Prophylactic supportive therapy O Topical therapy for skin reactions
(multiple answers allowed) O Treatment for nausea/vomiting

O Proton pump inhibitors

O Corticosteroids

O Other prophylactic supportive therapy Specify:
No prophylactic supportive therapy

pfeaw ndicate tactors that influenced your choices 29
{multiple answeors allowed) O Disease extent
2 Initial VAS

O Rosponse of VAS to analgesics

O Site of metastasis

! Patient age

< Patient prognosis

O Radiological aspect of the lesions
O Expected RT toxicity

< Personal habits

C Patient comfort

O Waiting list of your center

O Financial aspects
(reimbursement of radiotherapy treatment)

AP-PA, anteroposterior-posteroanterior; PS, performance status; VAS, visual analog scale,
*In case 3 the proposed volumes were: GTV + margins, the entire right femur, other volume (specify)

Tumori 2011:97(2):177-184 |



The INTER-ROMA Project - A survey among ltalian radiation
oncologists on their approach to the treatment of bone
metastases.

*Tecnica : per le metastasi spinali la tecnica piu diffusa era con un
singolo campo posteriore (41.3% e 50.4% nei casi clinici 1 e 2),

*Il 65.5% prescriveya 30 Gy in 10 frazioni.

*Dal caso 1 al 4 nel 23%, 38%, 48.7% e 6.5% i Radioterapisti
Oncologi dichiaravano di non prescrivere terapie di supporto.

*Solo 4/122 Radioterapisti Oncologi dichiaravano di seguire dei
Trials Clinici sulla RT Palliativa nei loro reparti.

Tumori 2011:97(2):177-184
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Tablke 1
Propottion of patients receiving a treatment for bohe metastasis, accord ing to the
oncologists patticipating to the survey (N=283).

I

Metastasis therapy  Breast Lung Prostate Genito-urinary

cancer cancer  cancer cancer

Any treatment () 85 82 S0 78
Radiotherapy (%) 37 43 40 L2
Radio-metabolic 2 1 7 2

therapy (%)
Surgery (%) 3 2 2 2
Chemo/bormonal 63 57 63 64 D

therapy (%)
[nterventional & 5 3 -t

radiology (%)

Bisphosphonates (¥) 70 62 69 7 C—
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Fig. 1. Reasons lor prexribing a treatment of bone metastisis with bisphosphonates, according to the orncologists participating to the survey (N=2§3)
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Fig 2 Reasons (ot the intermuption of Lisphosphonate reatment before 24 months according 1o the oncologists participating 1o the survey (Nw283)
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- 11 22% degli oncologi dichiara di non conoscere le linee guida nazionali ed
internazionali.

- L ‘86% dichiara che & molto importante conoscere le linee guida nella pratica
quotidiana.

- 11 30% non ritiene che gli SREs siano legati ad un maggior rischio di morte.
- |1 60% dichiara di prescrivere i Bifosfonati (BP) indipendentemente dalla
valutazione del rischio di SREs.

- Il 75% delle prescrizioni di BP viene fatta a prescindere dalla valutazione del
dolore.
- || 78% sospende i BP a 24 mesi, il 13% sino alla progressione, il 9% continua

persempre.
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reviews et
Bone matters in lung cancer Importanza della prevenzione degli SRE

T. Brodowicz™, K. O'Byme? & C. Manegold?

Cinical Division of Oncology. Depadment of Mecicine { Mediical Liniwersity of Wenna General Mospital Vienna, Austvia 2HORE Depavtment, St James’s Mospital, Dubin
dand *intectscipiinary Thodacis Onoology and Depadment of Sugedy. Unvesiy Medical Centre Manrheim. Mamnhedm, Germany

Table 1 Comparison of median sursisal times of patients with stage I or
stage TV NSCLL, with or without bone metastases and SREs *

Stage TII
No bone metastases 81 314
=1 bone metastases 14 298
Stage I + bone metastases
No SRE s 255
=1 SRE 10 244}
Stage TV
No bone metastases 79 268
=1 bone metastases 56 237
Stage 1V + bone metastases

No SRE 31 g6
=1 SRE 25 187

Teuya A, Kurata T, Tamura K, Fukuoka M. Skeletal metastases in non-small ozl
lung cancer: & retiaspactiie tudy. Lung Canoer 2007 57 228-232.
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Anti-Tumour Treatment
Recent advances in bone-targeted therapies of metastatic prostate

Cancer Treatment Reviews 40 (2014) 7

@cu_ua

Xiyun Deng ““', Guangchun He ™', Junwen Liu®, Feijun Luo ", Xiaoning Peng *, Shigang Tang*,
Zhiyong Gao?, Qinlu Lin ", Jill M. Keller®, Tao Yang "**, Evan T. Keller **

Yable 1
Development of agents for bone-Urgeted Sherapees of metadatic prodate cancee
Agents Mechanssm of acon  Bsochemacal property Maleoular targets Stage of development Rels
Zoledron aod Inhibitseg resarption  Symthetic amalog of pyrophosphate Famesy| pyrophaphate Approved |2324]
(N-metaning ) synthase
Clodrona e Inhibiteg resarption  Symthetic analog of pyrophosphate ? PROS/FROS |2526)
(non-N<ontaneg )
Denos umaby Inhibiteeg resorption Humani zed mosodonal antibody RANXL Phase B |28-390)
RANK -Fc Inhibiteeg resorption  Recombanast protess RANKL Predinial |31-33)
O G-a¢ Inhibitieg rescrption  Recombenast profess RANKL redinial | 34.3%)
Dasatinid (SPRYCEL*) Inhibiteg resorption Tyrossee kimase inhibwtor Src Al Mhase B |36-38)
Seacassib (AZD-0530) Inhibitieg resorption  Tyronese kmase inhibitoe Se¢ AM M b
K239 Inhibiteeg resorption  Tyrosane kmase inhibitor Sic Mhase B |39
Bovstinid (SX1-606) Iohibitieg revorption  Tyrousse kasuse inhibitor S AM Predinial |44
Abegn (Etaracizumaly Inhibitseg resorption  Humani zed mesod onal antibody ntegrin alphanubetall)  Mase ]
Vitan® or MEDI.522)
MEK-0Q9 Inhibitieg revorption  Sevull enclecule mbibiter lategran alphal nubetal 1) Masw | 1%
EMD 525797 (DI 7E6) Inhibitseg resorption  Humani 2ed mosod onal antibody Integnin alphal nu) Phase | |42]
Qrcom? Inhibitseg resorption  Neon-peptde integrin antagonist Integrin alpha(nu) Predinial [43)
Alrasentan (ABT-627 or  Stimwlating bone Senall mvole cule imhibitor ETAR > ETER Mhase B further |4647|
Xirday) formation appeoval rejected
Zitotentan (ZD-4054) Stimulating bone Sl mvdlecule mbibitor ETAR Mase [49-52)
formation
Semarium-153-£0TMP Tageting bone matelyx,  Radiopburmacesticd [ -enwtter ) ? Approved, Phase Il | 56-58)
for combination with
Deocetaxed
Radium-223 Tageting bone matrix  Radiopha rmacesticd (a-emetter) Hydroxyapatste Approved s
(Npar adin, or
Xofige®)
Odanacatib (MK-0822) Targeting bone matrix  Senaldl mclecule mhibiter Cathepan K Mhase B A
POC14S Tageting bone matrix  Synthetic peptide MMPs Predinial |66]
Silibinin Targeting bone matrix Sl svclecule imhibiter MMy Predinical 1e7)
ATIMP-2 Targeting bone matrix  Recombina et adenovieus expressing MMPs Predinial (2]
-2
MSC-hATF Targeting bone matrix  MSCs engineered 10 expoess oA WPA uPAR Predinial |7
astagoeist BATF
TCF-p1 WhENA Tageting bone matrix  shENA TGr-p Fredinical |74]
TRIXI Targeting bone matrix Receptor kinase inhibstor TGF-p receptos type | Predinial |74]
BCRN Tageting bone matrix  Pan TOF-fi bindeg protess TGF-p Precinical 174]
AdSTIR ¢ Tageting bone matrix  Onalytic virus expressang soluble TGE-p Predinial 175)
TGF-fi receptor type Il fused with Fc
TAASTIR Fe Tageting bone matrix A vartant of AdSTIR Fc TGFp Predinial |75]
LY2109761 Targeting bone mateix  Senall enclecule mbibiter TGF-p receptor type | Predinial |76]

-738




Difosfonati

Acido Zoledronico e gli altri difosfonati

Indication
Breast Multiple Prostate  Other solid
HCM cancer myeloma cancer tumors
17generaz. | Clodronate (oral) v v v
27generaz. Pamidronate (IV) v Vv v
37generaz. Zoledronic acid (IV) v v v v v
Ibandronate (oral) v v

v = European registration + = Global registration

Major P, Eur J Oncol Nurs, 2007



A Randomized, Placebo-Controlled Trial of Zoledronic
Acid in Patients With Hormone-Refractory Metastatic

Prostate Carcinoma

Fred Saad, Donald M. Gleason, Robin Murray, Simon Tchekmedyian,
Peter Venner, Louis Lacombe, Joseph L. Chin, Jeferson J. Vinholes,

J. Allen Goas, Bee Chen

For the Zoledronic Acid Prostate Cancer Study Group

Acido Zoledronico 4mg (214 pz)

VS

Acido Zoledronico 8mg (221pz)

VS

Placebo (208pz)
Ogni 3 settimane per 15 mesi

Table 3. Skeletal morbsdaty rate up to month 15 18 patients with metastatic prostate cancer enrolled in a randomized, placebo-coatrolied,

phase 11 tnal of zoledronse acd*

Skeletal morbudity ratet

Skeletal morbidity rates* (95% CI) in treatment groups

Zoledronic acyd

dmg
(N = 2l4)

84 mg
(N = 22I)

Placebo
(N = 28)

4 mg
versus placeho

8 mg
versus placebo

All skeletal-related events
All pathological fractures
Venchral fractures
Noavenebral fractures

0.80 (057 10 1.03)
0210110031
0,04 (0.01 10 0.08)
01700810027

1,06(0.77 10 1.35)
0.21(0.13100.28)
0.10005t00.14)
0.11(006100.16)

149 (1.03 10 1.94)
045027 10 0.63)
0,16 (0.4 10 0.28)
031 (0.17 10 0.46)

106

0 N

(48
07

143
2
518
A48

Radhation therapy o bone
Surgery 1o bone

Spinal cord compression

Change 1n antincoplastic treatment

U027 10 0,60
0,03 (0.00 10 0,07)
01400010 0.28)
0,10(0.02100.18)

U063 (0300 UST)
0.050.00100.10)
010041017
0.22(0.06 10 0,38)

0,58 (048 10 1,28)
006000 w011
0231004 10042)
012004 10021)

TIRS
247

364

708
766
443
531

Vantaggio in termini di riduzione degli SRE (-11%) e del dolore ma non in OS e DFS

Journal of the National Cancer Institute, Vol. 94, No. 19, October 2, 2002



NATURE CLINICAL PRACTICE ONCOLOGY  MARCH 2009 VOL 6 NO 3
I

www.nature com/ clinkcalipractice/onc

Effect of bisphosphonates on pain and quality

of life in patients with bone metastases
Luis Costa* and Pierre P Major

Table 3 Summary of randomized clirical trials of 4 mg zoledeonic acid.

Vantaggio su dolore e SRE

Reference  Patient  Tumor type Regimen Comparator Efficacy results
)
Zometa
Vool of &, 638 Several 4Amg every 34 wesks Baselne Decreasad pain 6.9 on VAS; P<0.05)
200451 for 6 doses
Kotnoetal. 228 Beoast cancer 4Amg every 4 weeks Placebo Decraased SRE (P»0.027)
(20052 for 1 year Decreased RR SRE (P=0.019)
Sand ef & 643 Prostale cancer 4mg every 3 woaks Placebo Decreased SRE (P=0,021)
(002 for 15 mocths Increased time 1o first SRE (P=0.011)
Saadetal. 1222 Prostate cancer Amg avery 3 weoeks Placebo Decraased SRE (P=0.006)
(200424 for 24 months Decreased RR SRE (P=0.002)
Reduced BPI scoms (0.58 vs 1.05; P<0.024)
Weindrtat 422 Prostate cancer 4mQ every 3 weeks Placebo Decreasad pain BPI (P=0,04)
al (oogs for up 1o 15 months
Rosenetal 773 Lungcancerand 4 every 3 weaks Placebo Decreasad SRE (P«NS)
(2005 other sobd tumors  for @ months Increasad time 1o first SRE (P=0.023)
Decreasad RR SRE (P=0.017)
Rosenetal 773 Lungcancerand  4mg every 3 wooks Placebo Decroased SRE (P=NS)
(2004)% oftwar solid tumers  Sor 21 months Increasad time 10 first SRE (P« 0.009)
Decreased annual Incidence of SREs P=0.012)
Decreased RR SRE (P=0.008
Rosenotal 1648 Broast cancer 4mg overy 34 weoeks  Disodium pamideonate | Decreased pain BPI (P=NS)
(2001)% Multiple mysloma  for 12 months S0 Mg intravencusty Decraasad SMR (in hose who also recelved
every 3-4 weeks EBRT, P=0.018)
Rosenefal  1645°  Beeastcancer m&mum Disodium pamicdronate | Decreased AR for SREs (P« 0.030
(2004)% Multiple mysloma  for 24 months Omy Intravencusly
mry 34 weeks
Rosenefal. 788 Broast cancer 4mg overy 3-4weoks  Owsodium pamickonate | Decreased RR for SREs (P=0.037)
(2004)5 for 12 morths 0mg Infravencusly Increased time 1o first SRE P« 0.013)
evary 34 weeks
wuu 101 Boast cancer Amg avery 3 weoks Basaine Decraased worst, avamge, and intarfering pain
for up 10 27 wooks (change in baseline from 0.5 10 -0.8 overall BPY
scone; P<0.04 in last 7 days)
Witor- a0 Sovoral 4mg every 34 weeks  Baselne Decraased pain (- 209 on VAS; P<0.001)
mﬂ: 1or up 10 24 waeks Increased QOL FACT-G scom (P<0.001)
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Bisphosphonates and radiation therapy for
palliation of metastatic bone disease

P.). Hoskin

Consultant Clinical Oncologist, Reader in Oncology, Mount Vernon Hospitdl, Rickmansworth Rood, Northwood,
Middlesex HA6 2RN, UK

TasLe | Publshed randomesed trals of adjuvant bsphosphonates for bone metastases: rates of radiotherapy use

Author Site RT nedence P vdue
Control (%) Biphosphonate (%) < RT
Paterson et al. (17) Beeast 48 40 >005
Hortogagy: et 4. (18) Breast 45 28 <000|
Hultborn et al. (19) Breast 'Not different between the treatment groups’
Conte et al, (20) Breast 58 46 Not stated
Thierault et al (21) Breast 27 16 002
Berenson et al (22) Myeloma
Farst line 13 ) 06
Second Ine 34 I8 Q03
Lahtinen et al (23) Mysloma Not stated
McCoskey et al (24) Myeloma <l0 <I0 Not stated
Sad et al. (25) Prostate 29 24 002
Deamaley & 4l (26) Prostate Not stated n prebminary repon,
‘delayed symptomadc bone progression’
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" INTERAZIONE TRA RADIOTERAPIA
pallation of mewastaic bone disease. E BIFOSFONATI

P.). Hoskin

Consukone Oinicol Oncologst, Reader 4o Oncology, Mount Vemon Masped, Rdkmansworth Rood Northwood
Muddleses HAS 28N, UK

Uinterazione si esplica tramite meccanismi distinti

1. Effetto additivo
AZIONE SULL'OMEOSTASI CELLULARE

2. Effetto superadditivo




Vassiliou V et al J Surg Oncol 2008; 98:567-8.

Radiazioni + Bifosfonati

Riduzione della popolazione
di cellule tumorali con possibilita

per gli osteoblasti di riparare

DIOLOGY CONTRIBU TION Inl J Radutcon Crcology Bl Pz, Vol €1, No 2, pp 535-342, 2005

SYNERCGISTIC CYTOTOXIC EFFECTS OF ZOLEDRONIC ACID AND
RADIATION IN HUMAN PROSTATE CANCER AND MYELOMA CELL LINES

Ecs ALcur, M.D. Rocee M. Mackrs, MDD, anp Urs O. Hamil, PeD.

Lt Creoligy Depetonemt, The Closdlad Clank Fosadation, Cleovelad, OR
F. ™.

Research articde Breast Cancer Research Vol 8No 4
In vitro synergistic cytoreductive effects of zoledronic acid and

radiation on breast cancer cells

AUgur Ural'2 Fera Aveu'2, Muhammed Canded, Metn Guderr and M Al Ozcan®

Precoce ed intensa diminuzione
dei mediatori degli osteoclasti
rilasciati dalle cellule tumorali

Apoptosi e soprattutto
Infensa e precoce
Inibizione degli osteoclasti



Management of Painful Bone Metastases: The
Interaction between Radiation Therapy and

Zoledronate

Rossella Di Franco', \laliagnazia Calv anese Mariagrazia C uomo', Roberto Manzo’, Paola Murino’,

Salvatore Cappabianca’, Vincenzo Ravo’
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. —— E—_— (XGeva®)
Randomized Phase Il Trial of Denosumab in Patients With

Bone Metastases From Prostate Cancer, Breast Cancer, or Premessa:

Other Neoplasms After Intravenous Bisphosphonates Livelli elevati di NTX
Karim Fizazi, Allan Lipton, Xavier Mariette, Jean-Jacques Body, Yasmin Rahim, Julie R. Gralow, Guozhi Gao, (n-telopeptidi) urinari
ll”_{ “ 14 t\ mnie N)‘ n, l].'“‘ 5“."1(. ,h“-' rappresentano un eccessivo

riassorbimento osseo con incremento di
SRE, progressione tumorale e morte

Denosumab
Study design 180 mg SC Q4W
(20040114)
SCREENING/ Denosumab Follow-u
RANDOMISATION 180 mg SC Q12W P

Bisphosphonate IV

111 pz con M+ ossee con Q4w
uNTX>50nmol/L in cura con BP
25 weeks on treatment 32 weeks off treatment

With daily supplements of
calcium and vitamin D

Anticorpo monoclonale inibitore di RANKL
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permetteva di normalizzare un’elevata
percentuale dei soggetti randomizzati

()thel' Ne()plilSlnS Aﬁer ll]tl‘tl\"enous BiSphOSph(mateS a questa terapia (Circa il 98%) contro il
Karim Fizazi, Allan Lipton, Xavier Mariette, Jean-Jacques Body, Yasmin Ralins, Julie R. Gralow, Guozhi Gao, 70% circa di que[[j che venivano

Ling Wi, Winnie Sohn, and Susie Jun

mantenuti in trattamento con

bisfosfonati (BP).

111 pz con M+
ossee con

uNTX>50nmol/L C
in cura con BP

BP

30 - S=g==9 [V BP Q4W

Patients Achieving
Reduction of uNTx < 50 nM
BCE/mM Creatinine (proportion)

Denosumab 180 mg Q4W
10 =G Pooled denosumab group

208" whypdeedy Denosumeab 180 mg Q12W

1 I | | | 1 | | 1
0 20 40 60 80 100 120 140 160 180 200

Study Day
No. of patients at risk
IV BP 04W K 21 18 17 16 14 - 9 6
Denosumab 180 mg O12ZW 33 3 1 0 0 0 0 0 0
Denosumab 180 mg Q4W 35 4 0 0 0 0 0 0 0
Pooled denosumab group 69 1 1 0 0 0 0 0 0

00O 0O -

Riduzione NTX

Tempo medio riduzione
uNTX <50 nmol/mol BCE
Denosumab = 9gg, IV BP =

65 gg
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Study Day

No. of patients at risk

IVBP Q4w 35 34 3N 28 28 27 26 23 23
Denosumab 180mg Q1I2W 35 35 33 31 30 28 26 25 24
Denosumab 180mgO4W 38 35 34 31 30 30 2 29 28
Pooled denosumab group 73 70 67 62 60 58 55 54 52

IVBP Denosumab Denosumab
Qaw 180 mg QI12W 180 mg Q4W  All denosumab
{N = 35) (N = 35) {N = 38) {N = 38)
Patients with SREs 6 (17%) 4i11%) 21{5%) 618%)

Odds ratio (95% CI) NA 0.36 (00810 1.76) 026 (0.05t0 1.428) 0.31(0.08to 1.18)
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Denosumab
4]
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Cancer Treatnwent Revsews 39 (2013) 97-104

Studi di fase Il e 1l

breast and prostate)
Myeloma

Table 1
Characteristics of the included studies.
Study Follow-  Population Treated Mean  Intervention Control Outcomes
up previously with IV age
(Months ) bisphosphonates  (yrs)
TR 1] e
Body {2006 )% 28 Myvcloma Breast cancer No 605 DBSQ Pamedronate IV i) Y]
55.5 01,031030mg 90 mg (coe dose)
kg (one dose)
Lipton (2007742 3 Breast cancer No 587 DBSQ Bisphosphonates  Incidence of SRE 8TM safety
30020,180mg Q IV Q4W
4W 60, 180 mg Q
12w
Fzazi (20090420 3 Prostate Breast Solid Yes 615 DBSQI180mgQ Bisphosphonates  Incidence of SRE 8TM safety
tumors (except lung) 4W or Q 12W vQ4aw
and uNTX >50nM BCE)
mM
Mhase IIf triak
Stopeck (2010)%4" 34 Beeast cancer No 6.0 DBSQI120mgQ  ZAIVAmg Q4W  Incidence of SRE Time m first on-
4w study SRE Time to first and
subsequent on-study SRE Overall
survival Over all disease progression
Fain, HRQL BTM Safety
Fzazi (20115 41 Castrate resistant No 710 DBSQI120mgQ ZAIVAmg Q4W  iIncidence of SRE Time to first on-
prostate cancer 4w study SRE Time 1o first and
subsequent on-study SRE Overall
survival Overall disease progresson
Fain BTM Safety
Henry (2011 )%% 34 Solid tumors (except No 605 DBSQI20mg4W ZAIV4Amg Q4W  Incidence of SRE Time to first on-

study SRE Time to first and
subsequent on-stedy SRE Overall
survival Overall disease progression
Fain BTM Safety

|
|
|
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>6000 pz

Table 5
Percent reduction in BTM a1 13 weeks Denosumab vi bisphasphonates.
g™ Denosumab (N) Bisphosphonates (N) Pooled mean difference 9 Q P Pvalue
Demosumab vs. Zofedronic Aad) Pamidronete/Thandromyte*
uNTX822-2% 2980 2719 14.9 «19.2,-10.7 Py
BSAP' 4" 2 2600 -65 -89-42 13%
Demosurmab vs. Zoledronic Aod
uNTX 2650 2629 -12.5 -148-103 X 5 4
BSAP 2554 2552 6 -89 .52

Conclusions: Denosumab was more effective than zoledronic acid in reducing the incidence of SRE, and
delayed the time to SRE. No differences were found between denosumab and zoledronic acid in reducing
overall mortality, or in the frequency of overall adverse events.
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1.00 A
o Phase lll study time to first on-study SRE
e
n
a 0.75-
=
=
)
(& ~
L2 0.50HR=.0.82(95% Cl,0.7.1~0.95).......cccccunv. T s
a P < 0.001 (noninferiority) TN
s P = 0.008 (superiority) . . T~ L
- Kaplan-Meier Estimate
o) of Median Months
£ 0.254
§_ — Denosumab _ 20.7
= -=== Zoledronic acid 17.1
OOO 1 1 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27

Patients at Risk: Study Month
Zoledronic acid 951 733 544 407 299 207 140 93 64 47
Denosumab 950 758 582 472 361 259 168 115 70 39
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2.07 Rate ratio = 0.82 (95% Cl, 0.71-0.94)
1.8 - P = 0.009 (superiority) .

1.6 1 !
1.4 -
1.2 -
1.0 1
0.8 -~

0.6 1

Events

Cumulative Mean Number of SREs per Patient

0.4-
—— Denosumab 494

0.2 —=== Zoledronic acid 584

0.0-4 T T T T T T T T T T

| I
0 3 6 9 12 15 18 21 24 27 30 33 36

Study Month
~ *Events occurring at least 21 days apart.
i K, et al. Lancet. 2011;377:813-822.
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Hypocaleemia  >Qr.2 ,
Osteonecrosis of the jaw 0(0 %)

Renal insufficiency 1(1.8%)

Flu-like symptoms 1(1.8%) '
Mouth ulcers 1(1.8% |
Skin rash 1(1.8%)

“Locked jaw" 1 (1.8 %) |
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Economic Evaluation of Denosumab Compared with
Zoledronic Acid in Hormone-Refractory Prostate Cancer

Patients with Bone Metastases

Jipan Xie, MD, PhD; Madhav Namjoshi, PhD:; Eric Q. Wu, PhD: Kejal Parikh, MSc;
Melissa Diener. BS: Andrew P. Yu, PhD: Amy Guo, PhD: and Kenneth W. Culver. MD

Base-Case Cost-Effectiveness Analysis of Denosumab Versus Zoledronic Acid

End of First Year ol Treatment

End of Third Year of Treatment

JMere  Journal of Managed Care Pharmacy

Zoledronic Acid Denosumab Zoledronic Acid Denosumab I
Drug costs (total) $10.960 $19.230 $19972
Drug acquisition costs $10.000 SIBOR0D SI8 404 $34 588
Health care professional costs ST77 $250 $1.415 $456
Drug monitoring costs S84 — S154 —
Nondnlg costs (total) $16,569 $16,111 $35.640 $34.424
Disease-related costs? $13.585 $13.007 $26,819 $25573
Progression costs $10.643 $10,643 $19.681 $19,681
SRE costs $2.042 $2454 S7A37 $£5.801
Terminal care costs $2.6490 £2.6040 $8.487 S8 487
Adverse event costs $334 $365 5334 $365
Total drug + nondrug costs® $27.528 $35,341 $55.612 $60.468
SRE (2) 0.60 049 1.46 118
Incremental cost-effectivencss - §71,027 — $51.319
(total cost per SRE avoided)

/

Il maggior costo del Denosumab e «compensato» dalla riduzione degli SRE

\
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ADVANCED DISEASE: ADDITIONAL SYSTEMIC THERAPY FOR CASTRATION-RECURRENT PROSTATE CANCER
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serum levels of
Studies t:stostorom
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for distant
(category 1) or
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(category 1) if
bone metasta

—+ Symptomatic

Yes —

* Radium-223 for symptomatic
bone metastases (cat 1)
« Mitoxantrone"V
« Abiraterone acetate*¥
« Enzalutamide® ¥
eRlorrma

for symptomatic bone
metastases

« Clinical trial

« Best supportive care

« Sipuleucel-T (category 1)V

» Secondary hormone therapy
» Antiandrogen
» Antiandrogen withdrawal
» Abiraterone acotato“ (category 1)
» Enzalutamide*
» Ketoconazole
» Corticosteroids
» DES orother estrogen
« Docetaxel™
« Clinical trial

* Abiraterone acetate* or enzalutamide
(category 1, post-docetaxel therapy )
« Cabazitaxel (category 1, post-docetaxel)"
» Radium-223 for symptomatic bone
metastases (category 1, post-docetaxel)!
» Salvage chemotherapy
» Docetaxel rechallenge’
« Mitoxantrone"
» Other secondary hormone therapy
» Antiandrogen
» Antiandrogen withd rawal
» Ketoconazole
» Corticosteroids
» DES or other estrogen
« Sipuleucel-TY
« Clinical trial
» Best supportive care



ALSYMPCA (ALpharadin in SYMptomatic
Prostate CAncer) Phase lll Study Design

PATIENTS STRATIFICATION

'Radium-223 (50 kBq/kg)

» Confirmed -+ Best standard of care

symptomatic * Total ALP:
CRPC <220 U/L vs 2 220 U/L
« 22 bone * Bisphosphonate use:

metastases Yes vs No
* Prior docetaxel:
* No known

2 Yes vs No
visceral

metastases

Placebo (saline)
+ Best standard of care

Omn-=00Z>»2

=
-

Clinicaltrials.gov identifier: NCT00699751. Parker et al. NEJM (2013)
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NB: anche + EBRT PRESENTED AT: 50“:1.?:?«{'};G

SOHNCE & SOCuTY

Presented By Chris Parker at 2014 ASCO Annual Meeting




ALSYMPCA Time to First Skeletal-Related Event

B Time to First Skeletal Event

100-n Hazard ratio, 0.66 (95% ClI, 0.52-0.83)
904 P<0.001
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Months since Randomization

No. at Risk
Radium-223 496 342 199 129 63 31
Placebo 211 117 56 36 20 a

Parker et al. NEJM (2013)
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ALSYMPCA Overall Survival

A Overall Survival

1004 Hazard ratio, 0.70 (95% ClI, 0.58-0.83)
90 o P<0.001

80
70
60 - Radium-223

50— Y (median overall

" survival, 14.9 mo)
40

304
20+

R
RS
=
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Placebo
(median overall
10+ survival, 11.3 mo)

0 T T T T T
0 15 18 21 24 27 30

Months since Randomization

No. at Risk
Radium-223 614 S78 504 369 274 178 105 60 41 18
Placebo 307 288 228 157 103 67 39 24 14 7

Parker et al. NEJM (2013)
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Alpha Emitter Radium-223 and Survival
in Metastatic Prostate Cancer

C.Parier, S, Nilsson, D, Heinrich, SJ, Helle, AL O'Sulivan, SO, Fossl, A Chodscki, P, Wedno, ). lo,; W, M, Seke,
A. Widknark, D.C. Johunrsssan, P Hoskin, D, Bottorrdey, ND, James, A, W’ivk‘,, 1, Symdikiss, | Klerent, S VWeded,
S Boehmer, M. D2'Oglio, L. Franzén, R. Colernan, N.J. Vogelzang, CG, O'Bryan-Tear, K. Staudacher,

). Garcia Vargss, M. Shan, ©.5. Bruland, and O, Sarter, for the ALSY MPCA Inwe stigators

Subgroup Radium.223  Phabo Redium.223  Phecebo Hazard Ratio (95 Q)
o of patesds median orem l surnval fno)
All patients 614 307 149 113 O 0.7 (0.52-023)
Total ALP level at baseline H
<220 Ujlzer Jde 169 170 152 — — 022 (0.64-1.07)
220 Ujleer 2% 13 14 3l —0— | 062 (0.49-0.79)
Currer bispho sphonate uis E
Yes %0 124 153 118 —— | 0.7 (0.52-093)
Mo 7] 183 145 110 —0— ! 0.74(0.59-092)
Previous docetawel use H
Yes 352 174 144 113 —0— | 071 (0.56-039)
Mo 262 133 161 115 —0— 0.74 (0.56-099)
By sline ECOG performa nce-statur soore E
oorl 5§36 265 154 119 0 | 0.62 (0.56-022)
Extent of disease :
<6 man e 1o 3 70 NE [ On {035 (0.46-195)
£-20 matastases %2 147 n.7 116 —0— | 071 (0.54-092)
>0 mets tams 195 41 128 41 —0— i 0.64 (0.47-033)
Superxan 54 30 13 7 [ O A— 0.71 (040-1.27)
“Lpon ure t
Yes 345 163 139 lo4 00— | 068 (0.54-03€)
Mo %3 139 164 123 —0— ) 0.7 (0.52-093)
05 10 20

Radium-223 Plicebo
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Patient with cancer receiving
chronic endocrine treatment
known 10 accelerate bone loss®

|

7-score > 2.0

And no additional Any 2 of the following risk factors:
risk factors Age > 65

T-score < -1.5

l Smoking (curent and history of)

BMI <24

Famidy history of hip fracture
Personal history of fragility fracture above age 50

Oral glucocorticoid use for >6 months

|

Monitor risk and Monitor BMD every 2 years
BMD at 1-2 year Check compliance with oral
intervais® herapy*®




Algoritmo decisionale nella CTIBL in donne in post-menopausa con carcinoma
della mammella

Linee Guida I Presenza di frattura da fragilita I Grado di evidenza Il
AIOM 2010 Raccomandazione B
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TRATTAMENTO
bisfosfonati o denosumab

CTIBL: cancer treatment induced bone loss



Phase 3
20050147

Denosumab in Men With Nonmetastatic Castration-Resistant Prostate
Cancer (CRPC) at High Risk for Bone Metastases

Proportion of Patients Without

Patients at Risk:

Denosumab
Placebo

Smith MR, et al. ECC 2013: abstract P366 and poster presentation.

Bone Metastases

1.0 -

Bone Metastasis-Free
Survival in Men With
PSADT <6 Months

HR=0.77 (95% Cl: 0.64-0.93)
P=0.006

0.8+
Risk Reduction
0.6+
NN
Median Delay Events
5 Months (Months)
b == Denosumab 25.9 48 197
Placebo 18.7 ' 242
0 T I T T T ]
0 6 12 18 24 30 36
Study Month
419 345 238 193 145 89 46
427 323 223 176 122 78 47

Denosumab is investigational in this setting.
Denosumab (120 mg Q4W) is approved for the
prevention of skeletal-related events
(pathological fracture, radiation to bone, spinal
cord compression or surgery to bone) in adults
with bone metastases from solid tumors.



Legge 15 marzo 2010, n. 38
"Disposizioni per garantire I'accesso alle cure palliative e alla terapia del dolore™
pubblicata nella Gazzetta Ufficiale n. 65 del 19 marzo 2010

ART. 5 (Reti nazionali per le cure palliative e per la terapia del dolore).

2. Con accordo stipulato entro tre mesi dalla data di entrata in vigore della presente
legge in sede di Conferenza permanente per i rapporti tra lo Stato, le regioni e le
province autonome di Trento e di Bolzano, su proposta del Ministro della salute, sono
individuate le figure professionali con specifiche competenze ed esperienza nel
campo delle cure palliative e della terapia del dolore, anche per I'eta’ pediatrica,
con particolare riferimento ai medici di medicina generale e ai medici specialisti in
anestesia e rianimazione, geriatria, neurologia, oncologia, radioterapia, pediatria,
ai medici con esperienza almeno triennale nel campo delle cure palliative e della
terapia del dolore, agli infermieri, agli psicologi e agli assistenti sociali nonche' alle altre
figure professionali ritenute essenziali. Con il medesimo accordo sono altresi' individuate
le tipologie di strutture nelle quali le due reti si articolano a livello regionale, nonche' le
modalita' per assicurare il coordinamento delle due reti a livello nazionale e regionale.
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Cancer Pain Management and Bone Metastases:
An Update for the Clinician

Guigo Schnelder*™  Raymond Voltz***  Jan Gaertner*™
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Table 3. Eleven basic rules for management of pain due to bone metastases

1. Rule out non-cancer related causes of pain! (E.g.: gastritis, unnar) tract infection, pathologic fractures, myocardial infarction)
2. Consider radiotherapy in local bone (somatic nociceptive-) pain. Gold standard in combination with pharmacologic pain management

4 Opioid Ihc.mpy
4.1, If pain is moderate to severe: initiate opioid therapy according to WHO step 111
4.2, Start with potent pure u agonist (¢.g. morphine, hydromorphone, fentanyl, oxycodone)
4.3. Provide both a baseline (‘regular’ or ‘scheduled’) opioid (e.g. SR morphine or SR hydromorphone) and on demand (rescue) opioid
medication (e.g. immediate release morphine or rapid onset fentanyl)
- Dosing of immediate release opioids: 1/6th or less than the daily dose of the baseline opioid
— Beware of strict dose “calculation” in case of high doses of baseline opioid and if bascline opioid is provided as transdermal opioid
- Dosing of rapid onset fentanyl: start with lowest available dose, be prepared for rapid dose increase
4.4. Adjust baseline opioids according to temporal pattern of pain; e.g.: If pain is higher during day, provide double morning dose of SR opioid
4.5. Identify breakthrough pain (pain episodes. pain attacks)
— Identify triggers (e.g. physical activity)
~ Educate patient to take on demand opioid in advance (¢.g. 30 min before taking physical activity)
- If pain episodes need fast onset of analgesia: rapid onset fentanyl (nasal / buccal)
4.6, In case of dose escalation (>240 mg morphine/day) without suffient pain relief: consider opioid rotation
- Calculate carefully, start with low doses but provide enough on-demand opioid medication
5. Identify concomitant neuropathic pain
Initiate and titrate coanalgetic (e.g. pregabalin with anxiolytic effect)
6. Identify other factors that contribute to ‘total pain’
— Other symptoms (e.g. dyspnoca, anxiety, depression)
- Psychosocial domain (fecling of left alone. no communication about discase, feeling urged to *fight’)
~ Spiritual burden (e.g. feeling of guilt)
- Existential suffering (hopelessness, wish for hastening death, meaninglessness of life)
7. Advanced cancer: consider indication for glucocorticoids (¢.g. dexamethasone 4 mg/d)
8. Provide non-opioid in a fixed, regular basis; e.g. dipyrone (metamizole, novaminsulfone) 2.5-5 g/d, ibuprofen 1,200-1.800 mg/d
9. Always check bisphosphonate therapy even if patient is “pain free’ or in early stage of the disease
10. Advanced disease: consider support of palliative care service
11. Invasive procedures (e.g. neuroaxial ananaesthesia): rarely necessary but important option

SR: Sustained-release.
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“Valutazione della tollerabilita dei Rapid Onset Opioids a base di
Fentanyl nelle prevenzione del BTcP procedurale da radioterapia in
pazienti oncologici in trattamento stabile con oppioidi forti per il

controllo del dolore di base”

* Rapid Onset Opioids utilizzato > Fentanyl

‘Endpoint primario—> Valutare la percentuale di pazienti che, al termine
delle sedute radioterapiche, presentano una diminuzione dell’intensita
di dolore (PID* < 2) (responders).

‘Endpoint secondari->
* % di sedute di radioterapia con PID>1 e PID < 2
 Valutazione della tollerabilita espressa come General Impression (Gl, su
scala a 5 punti)
 Valutazione NRS** nel tempo
- Safety

. - Numerical Rating Scale (NRS)** per I'lntensita del dolore (scala
*Pain Intensity Difference (PID) numerica a 11 punti in cui 0 corrisponde all’assenza di dolore, 10
al peggior dolore immaginabile




RILEVAZIONE DEL DOLORE (NRS) DEI PAZIENTI

Responders = pazienti che, al
termine della RT, presentano una
diminuzione dell’intensita di
dolore rispetto alla prima visita
uguale o inferiore a 2 (PID < 2).

Reponders
72%

18 pazienti su
sono responders(72%)

7,92 7,94
8,00 - /\
7.00
6,00 All ( Responders )
5.00 - only
2 400 | PID 24 \\4//
300 -
200 -
1,00
0,00

All (n=25) Responders (n=18)

M NRS lvisita W NRS1°seduta RT

Numerical Rating Scale (NRS) per I'intensita del dolore (scala numerica a 11 punti in cui O corrisponde all’assenza di dolore, 10
al peggior dolore immaginabile

Paift tensity Difference (PID) (differenza dell’'intensita del dolore tra un determinato tempo rispetto al tempo della
somministrazione del farmaco ROO, misurato come NRS).




GENERAL IMPRESSION (Gl)

Gl= valutazione espressa dal paziente sul trattamento con Actiq per mezzo della
scala verbale a 5 punti:

1=scarsa,; 2= accettabile; 3=buona; 4 =molto buona; 5= eccellente

Scarsa
m Accettabile
Buona

B molto buona »

W Eccellente




Il nuovo concetto di bone health nel
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Influence of anastrozole on trabecular
microstructure after 3 months (Xtreme-CT)

Dist. Radius 09.11.2005 Dist. Radius 16.02.2006

H. Radspieler, Center for Osteoporosis. Munich, Germany
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CLINICAL INVESTIGATION Metastases

UPDATE OF THE INTERNATIONAL CONSENSUS ON PALLIATIVE RADIOTHERAPY

ENDPOINTS FOR FUTURE CLINICAL TRIALS IN BONE METASTASES 1. Eligibility criteria for future trials
i C M.BEB.S. * P H M. ¢ M Pi.DAC)S | 7 B.Sc.(C)* 2. Pain and analgesic assessments
OWARD CHow, M, ST PErer Hoskan, MLD," Gusera Mimera, PH.DAC), ™ Liane Zena, B.5Sc.(C) P .
; : e s ) : L 3. R¢ Ju |
Stersen Lurz, MDY Danier. Roos, MUD.." Cakor Hann, MDY Yverme van per Linoex, MDD, 4 ?{::::fr l;;(;':li::l;: o et
WitLiast Harrsenr, MDY ano Esawar Kusag, MUB.B.S. ** on BEHALF 0F THE INTERNATIONAL BONE 5' Pa P-V foll g Qe
METASTASES CONSENSUS WORKING PARTY £ IS S AONON-YR
6. Endpoints
49 Esperti ASTRO, ESTRO, CARO, RANZCR 7. Reimadiation
8. Suatistical analysis

Items with >80% agreement.

a) Re-irradiation should only be considered at least 4 weeks after initial
treatment

b) A recommendation to use quality of life instruments specific to
HONE metastases patients such as the EORTC QLQ-BM22 or the EORTC '

QLQ-C15-PAL.

ll Radioterapista Oncologo deve (ri) S~
appropriarsi della gestione clinica dei suoi "
pazienti

r) A “run in” period of no more than 1 weeks for analgesic adjustment —’ ‘

is recommended.

0% 20% 40% 60% 80%
47
Int. J. Radiation Oncology Biol. Phys.. Vol 82, No. 5. pp. 17301737, 2012



