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Doses of bisphosphonates used in animal
studies are 10 to 40 times higher than the
dosing regimens that have been approved for
the treatment of cancer patients with skeletal
metastases………

BisphosphonatesBisphosphonates in Pre-clinical in Pre-clinical
Models of CancerModels of Cancer

…. But !!!



Effects of clinical dosing regimens of zoledronic acid on experimental
breast cancer bone metastasis

Daubinè F. et al. JNCI, 2007



Daubinè F. et al. JNCI, 2007
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Do Do bisphosphonatebisphosphonate  increaseincrease
survivalsurvival in  in cancercancer  patientspatients??

Clinical evidences related to
retrospective analyses from

randomized prospectives studies

Santini D et al. Ann Oncology, 2007
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Zoledronic acid 4 mg Zoledronic acid 4 mg q 3 to 4 wkq 3 to 4 wk
 + daily oral vitamin D 400 IU and calcium 500 mg

n = 186

25 months
(final analysis)

Pamidronate 90 mg q 3 to 4 wkPamidronate 90 mg q 3 to 4 wk
+ daily oral vitamin D 400 IU and calcium 500 mg

n = 167n = 167

Rosen LS, et al. Cancer. 2003;98:1735-1744.

Survival in Patients With Multiple Myeloma randomized to receive
Zoledronic Acid versus Pamidronate

Stratification by Baseline Bone Alkaline Phosphatase Levels
James Berenson, ASCO 2006



Kaplan-Meier Estimates of Time to Death byKaplan-Meier Estimates of Time to Death by
Treatment Group Stratum: High BALPTreatment Group Stratum: High BALP

James Berenson ASCO, 2006









Median Age: 64 y





ZoledronicZoledronic Acid Reduced Risk of Disease Progression Acid Reduced Risk of Disease Progression
inin

a subset Breast Cancer Patients with Bone Metsa subset Breast Cancer Patients with Bone Mets

Lipton A SABCS, 2006

MethodsMethods
–– Retrospective analysis of patients with bone mets from BC treated with ZOLRetrospective analysis of patients with bone mets from BC treated with ZOL

or PAM, stratified by baseline characteristics: BPI and time to from initialor PAM, stratified by baseline characteristics: BPI and time to from initial
diagnosis to Bone Metdiagnosis to Bone Met

ResultsResults
–– Reduced Risk of overall disease progression compared with PAMReduced Risk of overall disease progression compared with PAM

~24% (HR = 0.760; P = .021) in pts who developed bone mets ~24% (HR = 0.760; P = .021) in pts who developed bone mets ≤≤ 3 years 3 years
from initial diagnosisfrom initial diagnosis
28% (HR = 0.719; P = .009) in pts with a baseline BPI score > 3.0 (n = 317)28% (HR = 0.719; P = .009) in pts with a baseline BPI score > 3.0 (n = 317)

BPI score > 3.0

Cancer to bone mets
(≤ 3 years)

0 0.2 0.4 0.6 0.8 1
Hazard ratio (zoledronic acid versus pamidronate)

1.2 1.4 1.6 1.8

In favor of zoledronic acid In favor of pamidronate

BPI score > 0

2

Risk
reduction

Hazard
ratio P value

17% 0.830 .041

28% 0.719 .009

24% 0.760 .021

Median age: 60 y



Normalization of Bone Markers and ImprovedNormalization of Bone Markers and Improved
Survival During Survival During ZoledronicZoledronic Acid Therapy Acid Therapy

Retrospective analysis of phase III Retrospective analysis of phase III zoledroniczoledronic acid acid
bone metastasis trialsbone metastasis trials
–– 897 patients897 patients
–– Hormone Refractory Prostate cancer (Placebo controlled)Hormone Refractory Prostate cancer (Placebo controlled)

(n = 314)(n = 314)
–– Lung cancer/other solid tumours (Placebo controlled) (n =Lung cancer/other solid tumours (Placebo controlled) (n =

204)204)
–– Breast cancer (Pamidronate controlled) (n = 379)Breast cancer (Pamidronate controlled) (n = 379)

Only patients with baseline and 3-month NTXOnly patients with baseline and 3-month NTX
assessments were included in the analysisassessments were included in the analysis

Lipton et al, presented at ASCO 07 and ECCO 07



Study Design
BC, PC, NSCLC, OST

Lipton et al, presented at ASCO 07 and ECCO 07





Normalization of NTX (3 months) Correlates withNormalization of NTX (3 months) Correlates with
Survival Similar to That for Normal Baseline NTXSurvival Similar to That for Normal Baseline NTX

Breast CancerBreast Cancer

Lipton et al, presented at ASCO 07 and ECCO 07

Risk reduction of death: 48%



Normalization of NTX (3 months) Correlates withNormalization of NTX (3 months) Correlates with
SurvivalSurvival

Prostate CancerProstate Cancer

NTX: N-Telopeptide of type I collagen; E-E: Patients whose NTX levels remained elevated at
3 months; E-N: Patients whose NTX levels normalized at 3 months from elevated baseline
levels

Risk reduction of death: 59%

Lipton et al, presented at ASCO 07 and ECCO 07



Normalization of NTX (3 months) Correlates withNormalization of NTX (3 months) Correlates with
SurvivalSurvival

NSLC and OSTNSLC and OST

NTX: N-Telopeptide of type I collagen; E-E: Patients whose NTX levels remained elevated at
3 months; E-N: Patients whose NTX levels normalized at 3 months from elevated baseline
levels

Risk reduction of death: 57%

Time on study, months (starting at month 3)
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Lipton et al, presented at ASCO 07 and ECCO 07
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First clinical evidences from
prospective studies

Do Do bisphosphonatebisphosphonate  increaseincrease  survivalsurvival
in in cancercancer  patientspatients??

Santini D et al. Ann Oncology, 2007





ZoledronicZoledronic Acid Significantly Prolonged Acid Significantly Prolonged
Bone-MetastasisBone-Metastasis––Free SurvivalFree Survival

Median

ZOL 12 months
Control 6 months

Log rank: P < .0005

Bone-metastasisBone-metastasis––free interval (18-month analysis)free interval (18-month analysis)

Zoledronic acid
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Mystakidou, et al. Med Oncol. 2005;22:195-201



BisphosphonatesBisphosphonates and survival in prostate and survival in prostate
cancercancer

… And recent exploratory analyses demonstrated
that the death rate was slightly lower for patients
treated with zoledronic acid compared with placebo
(66% versus 73%, respectively) 

Saad et al. J Clin Oncol. 2006;24(suppl):230s. Abstract 4555.



*After start of study drug.

Zoledronic Acid Significantly Extends the Time to
Bone Progression in Patients With Renal Cell

Carcinoma

Reprinted with permission.  Lipton A, et al. Cancer. 2003;98:962-969.



ZoledronicZoledronic Acid and RCC Survival Acid and RCC Survival

Zol 4 mg            27                23                 15                 11                 8                    2
Placebo            19                 14                  8                   5                  2                    1
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Reprinted with permission.  Lipton A, et al. Cancer. 2003;98:962-969.

ZA increases median survival of
131 days vs placebo (11.5 vs 7.2

months) (P = 0.104)







Antitumor Effect of Antitumor Effect of ZoledronicZoledronic Acid in Previously Acid in Previously
Untreated Patients with Multiple MyelomaUntreated Patients with Multiple Myeloma
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0

ChemotherapyChemotherapyn = 46

49 months
(median follow up)

n = 48n = 48

Multiple
Myeloma
III A stage
Untreated

Chemotherapy +
zoledronic acid 4 mg every 4 w

Aviles et al. Medical Oncol. 2007;24:227-230.
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Antitumor Effect of Antitumor Effect of ZoledronicZoledronic Acid in Previously Acid in Previously
Untreated Patients with Multiple MyelomaUntreated Patients with Multiple Myeloma

Aviles et al. Medical Oncol. 2007;24:227-230.
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Randomized prospective
adjuvant studies

Do Do adjuvantadjuvant  bisphosphonatesbisphosphonates
reduce the reduce the riskrisk of  of diseasedisease  relapserelapse??

Santini D et al. Ann Oncology, 2007



First interim analysis expected 2008-2009







Prostate Cancer: Prostate Cancer: ZEUS ZEUS studystudy

Key endpointsKey endpoints
Proportion of patients with bone metastasis at 48 moProportion of patients with bone metastasis at 48 mo, time to bone , time to bone metsmets,,
overall survival, PSA doubling time, overall survival, PSA doubling time, substudiessubstudies on bone markers and BMD on bone markers and BMD
StatusStatus
681 patients enrolled, interim analysis expected in 2008/2009,681 patients enrolled, interim analysis expected in 2008/2009,
Final analysis 2011Final analysis 2011

ZOMETA 4 mg every 3 months

No ZOMETA

N = 1,300
Prostate Cancer, M0

+/- previous local curative
treatment, +/- ADT
High-risk PC with at least
one of the following criteria:
• Gleason score 8-10
• pN+
• PSA ≥ 20 at diagnosis

Treatment duration 4 years

R





Thank you very muchThank you very much
for the attentionfor the attention

…… lo so non  lo so non cece la fate  la fate piùpiù !!! !!!


