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BM Disease Background

Bone remodelling in
metastatsis cancer

Normal bone remodelling

) Resorption_: Reversal 3 Coupled & AW Coupled but
) balanced imbalanced ;

Uncoupled and,
imbalanced

OB Osteoblasts = bone forming cells

OC Osteoclasts = bone destroying cells



on of Bisphosphonates

Modulate signaling
from osteoblasts to

OB

Mechanisms of Acti

Inhibit osteoclast formation
and migration, and osteolytic
activity; promote apoptosis
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Mechanisms of Action of Bisphosphonates

Modulate signaling
from osteoblasts to
osteoclasts

Inhibit osteoclast formation
and migration, and osteolytic
activity; promote apoptosis
T .
o’
o !l ®

~A AT
/ .

B AN

—

:::lg r:l:::e Concentrated in
newly mineralizin
reso .
rption bone and under
osteoclasts



- OCifh

YIESREsLER (Biphosphonates - BP)*
-- . ‘FPP Synthase, . __

l: IQF’/I

T

‘Denosumab (D’Mab)*
. 'RANK Ligands ;
R

T 1 PTHEP, Sre reéceptors

*FDA Rz ¢ i 55 i T ohse |

%(:30-60% V& (X PV (ER]



ST (BP) Ffﬁéﬁf

M g

Y% > SRE ( 7]! Zoledronic Acid - % 45%)
Vi SRE FUAE 2

TS S EEE e




);5
.\5;5
e
EHFI
.

éﬁ Biisphosphonate)

R,

INEy
A

R
Zoledronic acid
g FtUE 2 Ibandronates
i o
B _
g .
ek AL
1 Clodronate ® o
=
1
4 0

ARSI, o

T R
G%g‘niig,]:;



A

QA1
e

thq“ﬁrlg Zoledronic acid -~k f.:'.‘pla—-—

(s$slpig 2005 /

fFElD %@ Pamidronate ‘Y1) Z& b7,  ——

(ATECIaNGIOCO]S™ GH8H O)

Y D e

I

s
4450 100)
ZoY/0 00|

—L

(Bisp.hosphonate ) /ﬁ)ﬁ%‘.i
HEIE SRE ) JE

A FOWs
ﬁfﬂiﬂ @ Ibandronate ©) %ﬁ e o | 1'6%0 004
(Bocly 20 08) I
110 4
{HIE = ﬁ? lbandronate %) BB i 1450 20O
[Bodyz2002) E
F IR &VH sl 1600/ 3-8
(KIISTENBENEIPOD ) - : SHV/0)
(Pziddsdn 1999) _{J_E 45 05
9
(MUraRaEE Ui sZ004) i : B0
| | | | | : | i | |
DR 2N B0 6506 d V2% #1451 5655128




[FilF ~J%§E§ (BP) IRy
i i [ SRE puRy 35> |

o M FIEY BP S R R fU

‘Zoledronic Acid — HR 0.59
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Breast Cancer and Multiple Myeloma
Andersen-Gill Multiple Event Analysis™

"ZOMETAZ® significantly decreases the risk of developing a
skeletal complication (16% reduction)

_ ; Hazard
| ratio P value

Multiple | | 0.932  .593

myeloma |

Breast | i

Cancor i 0.799 025
Total 18 | 0.841 030

| | | | IlI | | : |

d b2 b4 bd bg id (4 [d [ild B

Hazard ratio (ZOMETA 4 mg versus Pam)

*Hypercalcemia of malignancy is included as an SRE. 25-month time point.
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BMD 71T,

Alf 1 Medical Diagnostic & Dr. Ho Wing To, Iris Alpha Medical Diagnostic & Dr. Ho Wing To, Iris
Aaho ; Centel

Sex: Female
Ethnicity: Asian

Sex: Female
Ethnicity: Asian

Referring Physician: DR. MICHAEL CHEUNG M. C

Scan Information: Scan Information:

03 July 2008 ID: A07030809 Scan Date: 03 July 2008 ID: A07030808
scan Type: e Left Hip Scan Type: e Lumbar Spine
Analysis: 03 July 2008 11:42 Version 12.3:3 Analysis 03 July 2008 11:42 Version 12.3:3

Left Hip Lumbar Spine
Operator:
Model Explorer (S/N 90219)

Comment

Operator;
Model Explorer (S/N 90219)
Comment:

br LI a0l DXA Results Summary: DXA Results Summary:
Region Area BMD T- - Region Area BMD T- Z-
(em?) (g/em?) Score Score (em?) (g/em?) Score Score
Neck 5.11 0.464 3.2 -1.8 L1 10.85 0.637 23 0.6
Troch 9.60 0.436 -2.1 -1.3 L2 13.14 0.669 2.7 -0.8
Inter 7.23 0.765 -1.7 -1.0 L3 14.85 0.835 17 0.1
Total 31.94 0.618 -2.0 -1.2 L4 16.09 0.874 1.8 0.1
Ward's 1.25 0.293 -3.5 -1.6 Total 54.94 0.768 -2.1 -0.2
Total BMD CV 1.0%, ACF = 0.993, BCF = 0.977, TH = 4.668 Total BMD CV 1.0%, ACF = 0.993, BCF = 0.977, TH = 6.224
WHO Classification: Osteopenia WHO Classification: Osteopenia
Neck Fracture Risk: Increased Total Fracture Risk: Increased
16
14

Comment: Comment:

08

BMD
BMD

064

04

Reference curve ind scores matched to Asian Female Reference curve pnd scores matched to Asian Female
0.2
Source: Native Jgpanese Reference Data Source: Natiflgpanese Reference Data




ZEBRA: Trial Design

Surgery * radiotherapy

\4
Pre-/perimenopausal patients with node-positive

early breast cancer, aged <50 years

\4
Randomised 1:1 (open, multicentre)

)

Zoladex® 5.omg

every 26 days
oK 2 years

Y
Tumour recurrence

\ 4 Y
Death Death



Methods for Achieving Ovarian
Ablation

tube —_ --»->_<Uterus

Irradiation

LHRH antagonists provide a medical ‘ovarian ablation’
by suppressing ovarian function



ZEBRA: Bone Mineral Density (1)

96 patients included in the analysis (‘Zoladex’ 3.6mg,
n=353; CMF, n=43)
BMD: lumbar spine and neck of femur
BMD levels decreased 1n both treatment groups during
the first 2 years, with greater BMD loss seen 1n the
‘Zoladex’ 3.6mg group
At 3-year assessment:

- partial recovery of BMD in the ‘Zoladex’ 3.6mg group

- BMD losses persisted in the CMF group

- no difference in BMD between treatment groups
Fogelman I. Breast 2001; 10 (Suppl 1): S31, Abstr P59.



ZEBRA: Bone Mineral Density (2)

Total spine Neck of femur
% change from baseline % change from baseline

4 4
o 2 Q 2
S o0 e o0
® €, © C
L = L =2 -
o 3-4 Y o 8 .
9 .6 60 9 @ b ! %
g.cz sl @ ? % Do . i
c £, ¢ c £
o O o O-8
8 '-t-12 2 "t-10
o 14 =

16 12

18 L— , : 14 — . .

1 year 2 years 3 years 1 year 2 years 3 years

Nominal assessment Nominal assessment

Treatment received
o~ ‘Zoladex’ 3.6mg OMF

Fogelman I. Breast 2001; 10 (Suppl 1): S31, Abstr P59 and poster.
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Z/ZO-FAST Trial Design:
Zometa®-Femara® Adjuvant Synergy Trial

UPFRONT zoledronic acid 4 mg gémo




Z-FAST: Mean (SD) Percentage
Change in BMD (g/cm?)

M Upfront group
Delayed group
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Z-FAST (61 mo): fewer HR+ early-stage BC patients
receiving upfront ZOL experienced disease recurrence

Disease recurrence at 61 months

c
N
4
c
2
=)
©
2

B Lymph node
Distant
O Local

Delayed ZOL Upfront ZOL
(n=300) (n=300)




ZO-FAST (36 mo): upfront ZOL reduced the risk of DFS

events and recurrence in early-stage postmenopausal BC

Disease-free survival Disease recurrence*

= Upfront ZOL (n=532)
Delayed ZOL (n=532)

P=0.0314
HR=0.588 O Lymph node

Distant
O Local
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AZURE (neoadjuvant): ZOL reduced tumour volume and

increased pathological response in BC patients*

Tumour volume
Tumour volume Pathological response

V 44% P=0.0059
27.4

X
1)
o
o
£ £ s
S
£ 38
'Y )
£ c 2
S ©
= ©
2 22
S s O
o T o
£ o c
S ©
- o

CT+ZOL

Primary endpoint: Tumour volume

Secondary endpoint: Pathological response, number of axillary nodes
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