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metastadi — gr. mETASTASIS trasposi-
tone, cambiamento, comp. di META al di la,
ra e STARIZ stato, posizione, da 1-STE-MT
wi fermo, mi colloce (v. Stare).

Term. di medic. 11 cambiamento di sede
1 una malattia, ovverc Trasporto di una
nateria morbosa dalla parte che essa oc-

uBava. verso di un’altra.
ariv. Melastiitico.
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Incidence % of

No. Of Bone Metastases

Primary Tumor Site Studies Median Range
Breast 5 73 47-85
Prostate 6 68 33-85
Thyroid 4 42 28-60
Kidney 3 35 33-40
Bronchus 4 36 30-55
Esophagus 3 6 5-7

Gastrointestinal 4 5 3-11
Rectum 3 11 8-13
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CYTOTOXIC DRUGS as first treatment
IN bone metastase

Not hormonoresponsive tumors

Lymphangitic pulmonary metastases

Liver metastases compromised hepatic function
Need of a rapid response
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Reduction of bone metastases
related pain as a new marker
of tumor response
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Cumulative survival
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Charles Huggins and Hormonal
Treatment of Prostate Cancer
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Charles Brenton Huggins
(1901- )

ICIaLIVHDLILLY LFCLW LG LL LIV ILIVLIGD allu
cancer of the prostate. Huggins and
Hodges showed that prostatic cancer
was dramatically affected by castration
or administration of estrogens, treatment
which reduced the levels of acid
phosphatase. Huggins’ observation that
the synthetic estrogen diethylstilbestrol
caused regression in disseminated
prostatic cancer initiated the era of

cancer chemotherapy.
The fallnwino renrinted naner wac the
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Cytotoxic chemotherapy for
ADVANCED hormone-resistant
PRO STATE CANCER

Yagoda A, PetrylaK C

hormone-refractory prostate cancer unresponsive to cytimxic agents.

documentation of response complicated by a lack of edibshed criteria
to judge activity in a disease in which few patients had masurable soft

tissue lesions

Cancer, 1993 Feb 1; 71(3 Suppl.): 1098-109
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Comparison of Baseline Caracteristics o
Patients Randomly assignhed to the Trails

Study SWIOG 9916 TAX 327
Therapy Docataxsl + estramusting v WP Diocetaxsl + prednisons v MP
Authar Petrylak* Tannock’
M. of patients 770 1,006
Median &ge, year 70 i
P54, median 84 112
Bons metastazes, % 88 a1
Viceral metastasss, i &3
Opiste anakesic uss, % 30 45
survivel supericr arm, months 17.5 188
Infariar arm(s), months 15.6 174
16.5
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Patients
with = 50%
Declineg in
Prostate- Patients with
Specific a Soft Tissue
Antigen Responss Orvarall
Trial Docetaxel Combination Lavel (%) (%) Survival
Ficus and Schulkz®® {1994) 75 maire evary 21 days Mot availabla 4c 24 27 months
Friedland, et al.*" {1995 75 mgim® evary 21 days Mot availabla = P 67% at 15 months
Berry, at al. (2001} 36 moim® weakly for 6 of 8 wesks Mot availabla 41 35 (oomplete 8.4 monthe
rasponsa; 17)
Bear, atal. *# (2001} 36 moim® weakly for 6 of 8 wecks  Not available 4 40 39 woaks
Graviz, at al ¥ (2003 35 moim?® weakly for 6 of 8 wescks  Not available 45 28 (stabla disoasa) 20 months
Petrylak, et al.*' (2000 70 mgim® evary 21 days Estramustine 280 mg thres fimes a &8 &5 77% at 1 year
day for days 1-5
Sinibsakdi, et al. ™ (2002 70 moim® evary 21 days Estramustine 280 mg eveary & 45 20 13.5 months
hours = & dosas; coumadin 2 mg
daily
Savaress, of al* [(2001), 7O maireE evary 21 days Estramusting 10 mgkgiday in thres L] S0 (partial 20 months
CALGE 9780 daily doses for days 1-5; response; 38
hydrocomisons 30 mg every morming complata
and 10 myg every aftarnoon daity response; 13)
Petrylak, ot a.* (2004), SWOGY 60 moim® evary 21 days Estramustine 280 mg thres times a 17 18 months
Intargroup (Phasa (Il day for days 1-5
Tarnock, et al.** {2004), TAX-327 75 mgim® every 21 days Pradnisons 5 mg twics daly 45 12 18.9 months
(Phasa Il
30 mgim® weskly for 5 of 6 wesks  Prednisone 5 myg twics daiy 4z 8 17.3 months
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TAX3 27 trial

m = 1,006 subjects with androgon-indepencdent HRPC

Stratification
e IS, Docetaxel 75 mg/m? G 3 wk +
Paln level Prednisona 5 mg bid

PPIz2 or AS =10
VE
PPI<=2 ar AS <10

Docetaxel 30 mg/m? wikly 5 of 6wk +
Prednizone 5 mg bid

Mitoxantrone 12 mg'm?® G 3 wk +

KPS
Prednisone 5 mg bid

=70 vs =80

[zo—-z=n-Zoozr=|

Treatmant duraticns in all 3 arms = 30 weehks
Errry, Y. pial. Onoologlct2005; 10:20-28
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Efficacy outcomes from the
TAX 327 trial

Q3W Docetaxel (n=335) Weekly docetaxel (n=334)

Mitoxantrone (n = 337)

Median survival (months) 18.9 174
p=.009 p=.36

Secondary end points

250% decline in serum PSA 45% (131/201) 48% (135/282)
p<.001 p<.001

Pain responserate 35% (54/153) 319 (48/154)
p= .01 p= .08

Tumor response rate 12% (17/141) 8% (11/134)
pP=. 11 pP= .59

Quality of life response rate 22% (61/278) 23% (62/270)

p=.009 p=.005

16.5

32% (96/300)

22% (35/157)

7% (10/137)

139 (35/267)
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Kaplan-Meier Estimates of the Probability of
Overall Survival in the Three Groups
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Mo. at Risk

Docetaxel every 335 296
5wk

Weekly docetaxel 334 297

Mitoxantrone 337 297

Weelkly
docetaxel =3

192

Diocataxe
Byary 3 Wk

e

Mitarantrone

15 18 21 24 ¥ 30 33

104 37 5

105 29 q
95 29 3

Tannock I et al. N Engl J Med 2004;351:1502-1512

The NEW ENGLAND

JOURNAL of MEDICINE
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Future for the Treatment of
Prostate Cancer with
BONE METASTASES

UIASSIC CYTLOLOXIC agerts
Vacclnes

RallOlaleled MTI0AD

largeted agents




Metastasi Osse

La CiICIiiivwWiapia

[+ |

- \Fr/
Hﬂ"' I‘-J/ |
L

Satraplatin

SPARC trial
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Satraplatin + prednisone

Placebo + prednisone
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Atrasentan

Endothelin-A receptor (ETAR) antagonist

Endothelin-1 (ET-1) is implicated in the development of the
osteoblastic bone lesions that characterize metastatic
disease.

SWOG S0421 trial, arandomized, placebo-controlled
phase lll trial designed to compare docetaxel, prednisone,
and atrasentan with docetaxel plus prednisone alone in
men with advanced HRPC.
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Calciiniol:

Antiproliferative and proapoptotic effects in prostate cancer

ASCENT trial

randomized, double-blinded, placebo-controlled trial evaluating
the combination of docetaxel with the proprietary high-dose
calcitriol formulation DN-101
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T halidomide
Bievacizumalk

Thalidomide is a putative angiogenesis inhibitor. It inhibits
angiogenesis and reduces VEGF levels

Bevacizumab, a humanized monoclonal antibody that targets
VEGF

The National Cancer Institute is currently conducting a phase Il
study of a four-drug combination consisting of docetaxel,
prednisone, thalidomide, and bevacizumab in men with
chemotherapy-naive progressive HRPC, and the CALGB is
coordinating a phase lll, double-blinded, placebo-controlled trial of
docetaxel plus prednisone with or without bevacizumab
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Gleeved

Inhibitor of PDGF-receptor signalling pathway implicated in
tumor angiogenesis and bone formation.

Administered with zolendronic acid and paclitaxel in an
experimental model of bone metastases of human prostate

cancer

Combination with docetaxel
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The v
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Therapeutic Vaccines for Prostate Cancer

CHRISTOPHER P. TARASSOFF, PHILIP M. ARLEN, JAMES L. GULLEY

Laboratory of Tumor Immunology and Biology, Center for Cancer Research,
National Cancer Institute, National Institutes of Health, Bethesda, Maryland, USA

@
. ACTIVATION
e PSA, prostatic acid phosphatase,
3 and prostate membrane antigens

have been used as targets for
developing immunotherapy.

Memory
Tcell

W o (4 \ ‘\ e,
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Phase Il Study of APCB015F in Patients With Progressive Metastatic
Prostate Cancer and Disease-Related Pain

Alternate Title
Basic Trial [nformation

Dhijectives

Entry Criteria
Expected Enrollment

Dutcomes

Qutline

Trial Contact Infonmation
Eedistry Information

Alternate Title

APCE015F in Treating Patients With Progressive Metastatic Prostate Cancer and Disease-Related Pain

Basic Trial Information

Fhase Type Status Ane Sponsor Frotocol IDs

Fhasell | Treatment Active 18 and aver MICH, UCLA-0307122-01
FPharmaceutical ¥ | DEM-PBOT,
Industry MCTO01 TO06R
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Agithor [vear

Meville-\Webbe ef af,

({2005)28
Woodward et al.
{2005)50

Meville-Webbe ef af.

(2005)48.49

Meville-Webbe ef ai.

(2005)48.42

Jagdev et al.
(2001752

Vogt et al. (2004)31

Cancer cell line

Breast and prosiate
cancer cell ines

Breast and prostate
cancer cell lines

Braast cancer cell line,
prostate cancer cell line

Breast cancer cell lines
MCF-7 and MDA-MB-231

Breast cancer cell line

Type of drug

Doxoribicin

Paclitaxel

Doxorubicin

Paclitaxel

Epirubicind

cyclophosphamide’
docetaxel/paclitaxsl

Tvpe of effect

Induction of apoptosis
Inhibition of invasion

Induction of apoptosis

Incdluction of apoptosis for increased
uptaks of bisphosphonates and arrest in
G2/M phase

Induction of apoptosis

Growth inhilzition

Synergistic/
additive

Svnergistic. iming-
dependent and
schedule-dependent

Synergistic, timing-
dependent and
schedule-dependent

Synergistic, timing-
dependent and
schedule-depandent

Synergistic

Synergistic

SANTINI ET AL. NATURE CLINICAL PRACTICE ONCOLOGY JUNE 2006 VOL 3 NO 6
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Author (year Cancer call line Ty of drug Type of effect Synergistio/
additive

Meville-Webbe ef &f. Breast and prostate Doxarubicin Induction of apoptosis Svnergistic, timing-

(2005)48 cancer cell lines Inhikition of invasion dependent and

Woodward et al. schedule-depandent

(200520

Meville-Webbe et af.  Breast and prostate Paclitaxel Incluction of apoplosis Synergistic, timing-

(2005)48.49 cancer cell lines dependent and
schedule-dependent

Meville-Webbe eral.  Breast cancer cell ling, Doxorubicin Incluction of apoptosis for ncreased Synergistic. timing-

(20054842 prostate cancer cell line uptake of bisphosphonates and arrest in- dependent and

GH2M phase schedule-dependent

Jagdev et al. Breast cancer cell lines Paclitaxel Incluction of apoptosis Synergistic

(2001752 MCF-7 and MDA-MB-231

Vogt et ai. (2004)31 Breast cancer cell line Epirubicind Growth inhibition Synergistic

cyclophosphamide’

docetaxel/paclitaxsl

SANTINI ET AL. NATURE CLINICAL PRACTICE ONCOLOGY JUNE 2006 VOL 3 NO 6
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Agthor [vear

Cancer cell line

Tvpe of diug

Type of effect

Synergistic/
additive

Meville-\Webbe af ai.

(2005)48
Woodward et al.
(2005)30

Meville-Webbe ef af.

(2005)48.49

Meville-Webbe ef ai.

(2005)48.42

Jagdev et al.
(2001752

Viogt et al. (2004)°

Breast and prostate
cancer call lines

Breast and prostate
cancer cell lines

Braast cancer cell line,
prostate cancer cell line

Breast cancer cell lines
MCF-7 and MDA-MB-231

Breasl cancercell line

Doxorubicin

Paclitaxel

Doxorubicin

Paclitaxel

Epirubicing
cyclophosphamices
doceiaxel/paclitaxs]

Induction of apoptosis
Inhibition of invasion

Induction of apoptosis

Incdluction of apoptosis for increased
uptaks of bisphosphonates and arrest in
G2/M phase

Induction of apoptosis

Growth inhibition

Svnergistic, timing-
dependent and
schedule-depandent

Synergistic, timing-
dependent and
schedule-dependent

Synergistic, timing-
dependent and
schedule-depandent

Synergistic

svnergistic

SANTINI ET AL. NATURE CLINICAL PRACTICE ONCOLOGY JUNE 2006 VOL 3 NO 6
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Angthor (year

Cancer cell line

Ty of crug

Type of effect

Synergistic/
additive

Meville-\Webbe af ai.

(2005)48
Woodward et al.
(2005)30

Meville-Webbe ef af.

(2005)48.49

Meville-Webbe ef ai.

(2005)48.42

Jagdev et al,
(200152

Vogt et al. (2004)31

Breast and prostate
cancer call lines

Breast and prostate
cancer cell lines

Braast cancer cell line,
prostate cancer cell line

Breast cancer cell lines
MCE-7 and MDa-MB-231

Breast cancer cell line

Doxorubicin

Paclitaxel

Doxorubicin

Faclitaxel

Epirubicind
cyclophosphamide’
docetaxel/paclitaxsl

Induction of apoptosis
Inhibition of invasion

Induction of apoptosis

Incdluction of apoptosis for increased
uptaks of bisphosphonates and arrest in
G2/M phase

Induction of apoplosis

Growth inhilzition

Svnergistic, timing-
dependent and
schedule-depandent

Synergistic, timing-
dependent and
schedule-dependent

Synergistic, timing-
dependent and
schedule-depandent

Svnergistic

Synergistic

SANTINI ET AL. NATURE CLINICAL PRACTICE ONCOLOGY JUNE 2006 VOL 3 NO 6
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Agithor [vearn

Cancer cell line

Tvpe of drug

Tvpe of effect

Synergistic/
additive

Meville-\Webbe af ai.

(2005)48
Woodward et al.
(2005)30

Meville-Webbe et &,

(2005)48.49

Meville-Webbe ef ai.

(2005)48.42

Jagdev et al.
(2001752

Vogt et al. (2004)31

Breast and prostate
cancer call lines

Breast and prostate
cancer cell lines

Braast cancer cell line,
prostate cancer cell line

Breast cancer cell lines
MCF-7 and MDA-MB-231

Breast cancer cell line

Doxorubicin

Paclitaxel

Doxorubicin

Paclitaxel

Epirubicind
cyclophosphamide’
docetaxel/paclitaxsl

Induction of apoptosis
Inhibition of invasion

Induction of apoptosis

Incdluction of apoptosis for increased
uptaks of bisphosphonates and arrest in
G2/M phase

Induction of apoptosis

Growth inhilzition

Svnergistic, timing-
dependent and
schedule-depandent

Synergistic, timing-
dependent and
schedule-dersndet

Synergistic, timing-
dependent and
schedule-depandent

Synergistic

Synergistic

SANTINI ET AL. NATURE CLINICAL PRACTICE ONCOLOGY JUNE 2006 VOL 3 NO 6
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Paclitaxel then Zolendronic acid

Paclitaxel on

Paclitaxal off

Zoledronic
acid aon

Zoledronic
acid off

Apoptotic cells countad

4 h

Dy 1

Th

Day 2

Day 2 Day 4
>4

4

>

Neville-Webbe HL et al. (2006)Tumor Biol 27:92-103
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Paclitaxel and Zolendronic acid

Both drugs rermiowved

Faclitaxel on I Apoptotic calls countad
Zoledronic
acid on
l T [Freah medium) -
3h 1h dh o
Day 1 Day 2 Diay 3 Dayd
P L - L - il - Y .

Neville-Webbe HL et al. (2006)Tumor Biol 27:92-103
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

8 8- .

6 3 &
2 £ £
o E 'E s

. 2 4-
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2 T

2- 2 2 7

£ #
- o p—
0- = 0" Cantral Zol Pac Zol
Cantrol Pac Zol Pac Control Zol Pac Zol
then + then

b Zol [ Pac a Fac

Neville-Webbe HL et al. (2006)Tumor Biol 27:92-103
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

Author (year) Cancer cell line

Matsumaoto at af. SCLC cell line
(EDUEF“

Trojan &t al, (200578 Gastric cancer call lins

Ullen at al (2003)  Hormone-refractory
prostate cancer cell lines

Type of drug Type of effect Synergistic/
additive

Paclitaxeletopeside’  Induction of apoptosis synergistic

ciaplatininnotecan

Gemcitabine, Incuction of apoptosls synergistic

onaliplatin

Gemectabing Incuction of cytotaxicty Additive/synergistic

SANTINI ET AL. NATURE CLINICAL PRACTICE ONCOLOGY JUNE 2006 VOL 3 NO 6
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Synergistic action of
CYTOTOXIC DRUGS and BISPHOSPHONATES

conclusions

In the clinic, chemotherapy and bisphosphonates are not
given Iin any particular sequence, and tratment intervals
vary; preclinical data indicate that to achieve maximum
effects from the combination of treatments, the sequence
and the timing of drug administration have an important role
and could determine the efficacy of the therapy, both in
advanced disease and in the adjuvant setting.




