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BP and bone metastatic disease

P decrease the rate of bone events (Cochrane 2004
pain ( Cochrane 2002) and hypercalcemia.

itrogen BP are more potent experimentall
inical comparison between oral and

f treatment unknown




BP and treatment induced bone loss

remenopausal patients,

P prevent bone loss induced by chemotherapy a
therapy (Saarto 1997, Delmas 1997)

BCSG -12 study, Zoledronate decre
in pts receiving Tamoxifen




P and treatment induced bone los

enopausal patients treated with Aromata







Potential antitumor activity of bisphosphonates:
¥ Tumor cell migration, invasion, and adhesion
¥ Tumor cell proliferation

J Tumor angiogenesis

4 Tumor-associated macrophages (TAMs)

1 Tumor cell apoptosis

T Cytotoxicity of & T cells

Synergistic antitumor activity with cytotoxic drugs

Metastatic cells Bone metastasis

SR

Bisphosphonate activity in bone:
J Osteoclast formation and activity, inhibiting
osteoclast-mediated bone resorption

¥ Skeletal tumor burden
4 Progression of bone metastases




BP as an anti tumor agent
Adjuvant studies

te ( Powles 2006, Diel 2008, Sartoo 2001,







At 2 years At 5 years
HR = 0.546 (0.312, 0.954) HR = 0.692 (0.484, 0.990
P=0.031 P=0.043

Clodronate

Placebo

Event-free survival

A% I I O T TR T TN O DR I I BN I B I I )

-
-
-
L
L ]
.
.
-
-
-
-
.
-
-
T
2

3
Time (years)

Incidence of bone metastases in all patients. HR, hazard ratio.




At 2 years At 5 years
HR =0.496 (0.272, 0.905) HR=0.592 (0.398, 0.882
P=0.020 P =0.009

Clodronate

Event-free survival
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Incidence of bone metastases in stage ll/lll patients. HR, hazard ratio.




Bone metastases
All patients

Stage lAI

Menopausal status
Premenopausal

Postmenapausal

Estrogen receptor +

Estrogen receptor -

(P=0031)
(P=0043)
(P = 0.020)
(P=0.009)

(P = 0.448)
(P=0.3346)
(P = 0.027)
(P=0.056)
(P=0058)
(P=0022)

(P=0192)

(P=0.161)
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' Hazadd ratio
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Benefittooral Benefitto
clodronate placebo

Hazard ratios and 95% confidence intervals (Cl) for the incidence of
bone metastases in patient subgroups.




HR = 0.768 (0.591, 0.999]
P=0048

Clodronate (n = 98/530)

Placebo (n = 129/539)
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Overall survival in all patients. HR, hazard ratio.
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Figure 1. Kaplan-Meier curve of bone metastasis-free survival among
patients treated with oral clodronate compared with standard follow-up
therapy (N = 209).
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Figure 2. Kaplan-Meier curve of visceral metastasis-free survival among
patients treated with oral clodronate compared with standard follow-up
therapy (N = 209).
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Figure 3. Kaplan-Meier curve of overall survival among patients treated
with oral clodronate compared with standard follow-up therapy (N = 209).




NSABP B-34 design
(Paterson 2011)
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NSABP B-34 Study

isease-Free Survival




NSABP B-34 study

Bone relapse according to age

Patients 60+ at entry —=

Patients 50-59 at entry
Patients <50 at entry

HR=0,77
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GAIN study

(Mébus 2011)

Arm B1:

Paclitaxel Cyclophosphamide Ibandronate

225 mg/m? 2000 mg/m? g
q2w q2w 50 mg daily p.o

l l 2 yrs




GAIN Study
Disease free survival

3 year DFS
Ibandronate 87.6%
Observation 87.2%

egression
95% Cl (0.768, 1,16







ZO-FAST study
Disease free survival

ITT population

e

4R = 0,66; log-rank P value =,0375




/0O-FAST study
Site of recurrence
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ABCSG-12 study

(Gnant 2011)

ABCSG-12 Trial Design

Recruitment 1999-2006

1,803 premenopausal patients
tage | & Il, ER+ and/or PgR +
ation of treatment: = ¢
oreoperative chemo allowed Tamoxifen 20 mg/d
endpoint: DFS

Tamoxifen 20 mg/d
+ Zoledronic Acid 4 mg gébm

Surgery Goserelin 3.6 Randomize

(+RT) mg q28d g R N |
Anastrozole 1 mg/d

Gnant M. et al. NEJM 2009 360: 679-91
Gnant M. et al. Lancet Oncol 2008, 9. 840-9 Tamoxifen 1 mg/d

Gnant M. et al. ASCO 2010 Proceedings abs # 533 + Zoledronic Acid 4 mg gébm
Gnant M. et al. Lancet Oncol 2011, 12. 631. 41
Gnant M. et al. ASCO 2011 Procedings; abs # 520



ABCSG-12 Study
Relapse free survival
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AZURE study
( Coleman 2010)

chemotherapy




A Premenopause, Perimenopause, and Unknown
1.0

Alive and Free of Invasi e Disease

Adjusted hazard ratic, 1.15 (35% CI, 0.97-136)
P=0.11
288 vs. 256 events
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P=0.02
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Adjusted hazard ratio, 0.97 (95% CI, 0.78-1,21)
P=0.81
161 vs. 165 events
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Figure 3. Invasive.Disease—free Survival and Overall Survival According to Menopausal Status.

Shown are the proportions of patients who were alive and free of invasive disease (Panels A and B) or alive with or without recurrence
(Panels C and D) according to menopausal status (postmenopausal [defined as >5 years since menopause] vs. premenopausal, peri-
menopausal, or unknown). The [ bars represent 95% confidence intervals.




Ongoing trials of BP in early breast
cancer

307 ( n=6069): comparison clodronate vs
e vs zoledronate

andronate alone for 2 years
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Denosumab
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Other Bone Targeted Therapies (1)
(Clezardin 2011)

tegrin avb3 stimulates osteoclasts by activating
c and syk tyr kinases

2 inhibitors ( cilengitide et IMGN 388 in phase 1)
ulates osteoclastic activity:

inib ( AZD 0530) inhibits src and ab
ith or without zoledron




Other bone targeting therapies (2)
(Clezardin 2011)

DKK1 blocks the interaction with wntl and inhibits osteoblast
differentition . No trial in breast cancer ( but in myeloma with
zoledronate)

Activin A stimulates osteoclast differentiation and inhibits
osteoblast differentiation : Inhibitor ACE 011 studied in
myeloma ; no trial in breast cancer

Endothelins stimulate osteoblasts : no study in breast cancer,
one inconclusive of atrasentan in prostate cancer

TGF beta and CXCL-12/CXCR4 inhibitors might be interesting.



Conclusion

Bisphosphonates

rease bone events in patients with bone metastases
ase bone loss induced by anti cancer treatment.

ease the risk of relapse and the risk of de

them and in postmenopausal p




