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Skeletal-Related Events
(SREs) In Myeloma Patients*
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*21-month data (including osteolytic lesions) except for surgical intervention and spinal compression,
for which only 9-month data are available from placebo arm of randomized study.

Berenson JR, et al. J Clin Oncol. 1998;16:593-602.




Early Treatment to Prevent SREs
Is Important Because...

« Patients who experience a first SRE are 2-fold more
likely to experience subsequent SREs

« Pathologic fractures are associated with reduced
survival P value
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Hazard ratio
Decreased mortality Increased mortality

Saad F, et al. Eur J Cancer Suppl. 2005;3(2): Abstract 1265.




Skeletal Complications Reduce
Quality of Life
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Total Physical Functional Emotional

Change in FACT-G score for prostate cancer patients with an event
compared with patients without an event (*P < .05)

Weinfurt KP, et al. Ann Oncol. 2005;16:579-584.




The Goal of Therapy for
Myeloma Bone Disease

* Preserve patient’s functional independence
and QOL by

—Preventing SREs

- Prevent the first SRE
- Delay the onset of the first SRE

- Prevent the recurrence of SRE

—Palliating and controlling bone pain

- Reduce the need for analgesics and palliative
radiotherapy




Bisphosphonates
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Zoledronic Acid Was at Least as Efficacious as
Pamidronate in the MM Stratum
in a Noninferiority Trial
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Risk ratio (zoledronic acid 4 mg versus pam)

@]avor of zoledronic acid In favor of Pam >

*Hypercalcemia of malignancy is included as an SRE.

Rosen LS, et al. Cancer 2003;98(8):1735-1744.




92% of Patients Preferred Shorter Infusion Time
of Zoledronic Acid Over That of Pamidronate
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B Zoledronic acid * Pamidronate

Chern B, et al. Support Care Cancer. 2004;12(6):463-466.

Crossover study
assessing patient
preference of
bisphosphonates
(N = 184)

40 -  Zoledronic acid was

preferred because shorter
infusions caused less
disruptions In patients’
daily activities




Bisphosphonates: Adverse Events

e Oral

— Gl intolerance (in up to 33% of patients)
- Especially esophagitis & esophageal ulcers

 Intravenous (pamidronate or zoledronic acid)

— Common adverse events
- Flu-like symptoms
- Fever/myalgias/arthralgias
— Uncommon adverse events
- Renal function effects
- Osteonecrosis of the jaw

Conte P, et al. Oncologist. 2004;9(Suppl 4):28-37.




Bisphosphonates and Renal Insufficiency

* IV bisphosphonates are cleared almost entirely by the
kKidneys
« 2007 ASCO Multiple Myeloma Guidelines

— In patients with pre-existing renal impairment (serum
creatinine clearance 30-60 mL/min) should receive
reduced dosage of zoledronic acid

— No change in infusion time or interval of zoledronic
acid is required

* Use of these bisphosphonates in patients with more
severe renal dysfunction has been minimally assessed

Kyle RA, et al. J Clin Oncol. 2007;25(17):2464-2472.




ONJ: Novel Complication of Bisphosphonates

« Avascular osteonecrosis of the jaw (ONJ) is a recent
complication that has been described in multiple myeloma
and other patients with cancer who receive potent
bisphosphonates

ONJ presents as an exposure of the mandible or maxilla
that can be either painless or painful




Clinical Presentation and Working Diagnosis
of ONJ

Clinical features of suspected ONJ

* Exposed bone in maxillofacial area
that occurs in association with dentall
surgery or occurs spontaneously, with
no evidence of healing

Working diagnosis of ONJ

= * No evidence of healing after
: 6 weeks of appropriate evaluation and
dental care

 No evidence of metastatic disease In
the jaw or osteoradionecrosis

WeitzmanR, et al. Crit Rev Oncol Hematol. 2007;62(2):148-152.
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ASCO Guidelines

 The Update Committee suggests that bisphosphonate
treatment continues for a period of 2 years

« At 2 years, physicians should seriously consider
discontinuing bisphosphonates in patients with
responsive or stable disease, but further use is at the
discretion of the treating physician

* Re-initiation at relapse

Kyle RA, et al. J Clin Oncol .2007;25(17):2464-2472.




Update for ONJ and Bisphosphonates
in Myeloma (1)

 ONJ incidence was compared between patients
who did or did not receive preventive measures
before zoledronic acid therapy (N = 128)’

ONJ
Incidence P value

Preventive measures 2%
<.001
No preventive measures 23%

« Antibiotic prophylaxis before dental procedures reduced
the incidence of ONJ (P = .007)?

1. Dimopoulos MA, et al. Ann Oncol. 2008; 20(1):117-120.
2. Montefusco V, et al. Blood. 2007;110: Abstract 3613.




Update for ONJ and Bisphosphonates
in Myeloma (2)

ONJ resolved and did not recur in 60/97 cases (62%)
Resolved and then recurred in 12 patients (12%)

Did not resolve over a follow-up period of at least 9 months in
25 patients (26%)

ONJ recurrence followed re-initiation of bisphosphonate in 6 of
12 patients

Patients in whom ONJ was precipitated by dental procedures
were less likely to have recurrence or nonhealing lesions after
BP re-initiation following ONJ healing, as compared to those
who develop spontaneous ONJ lesions (P = .007)

Badros A, et al. J Clin Oncol. 2008;26(36):5904-5909.




Recommendations by An Expert Panel
on Behalf of the EMN (1)

Bisphosphonates should be given for 2 years; then at the
physician’s discretion

In patients in CR after 12 months the benefit of an
additional 12 months of treatment is debatable

Bisphosphonate therapy should be resumed upon
relapse

Comprehensive dental examination & education on
dental hygiene. Existing dental conditions should be
treated before initiating BPs

After therapy initiation, unnecessary invasive dental
procedures should be avoided and dental status should
be monitored annually

TerposE, et al. Ann Oncol. 2009; in press.




Recommendations by An Expert Panel
on Behalf of the EMN (2)

Temporary bisphosphonate suspension if invasive
dental procedures needed

Initial ONJ therapy should include discontinuation of
bisphosphonate until healing

The decision to restart bisphosphonates should be
individualized, until prospective long-term studies are
available

The physician has to take into consideration the
advantages and disadvantages of bisphosphonates
mainly in the relapsed/refractory setting

TerposE, et al. Ann Oncol. 2009; in press.




Emerging Data on the Antitumor Activity of
Bisphosphonates

= There is a growing body of evidence that N-BPs improve disease
outcomes in metastatic disease
= Two potential mechanisms for improved outcomes

Bisphosphonates

\

Direct and Indirect
Antitumour

mproved disease outcomes
 Delayed disease progression
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Osteoclast: Key Cell for Myeloma Cell
Growth

without OC myeloma cell culture after 14 days with OC

Abe et al. Blood 2004;104:2484-91




Osteoclasts—Osteoblasts:
Antagonists of Myeloma Cell Growth?
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Yaccoby et al. Haematologica 2006;91:192-9




Zoledronic Acid Decreases Tumor Burden
and Improves Survival in the 5T2MM Model

Serum paraprotein, g/dL 1.2,

1.0 - Zoledronic acid,;

1.0 median, 47 days
P<.005

0.8;

0.6

Cumulative survival

0.4; Control;

median, 35 days
0.2.

5T2MM 5T2MM 5T2MM 0 ,

+Veh +Zol +Zol 0 6 12 18 24 30 36 42 48 54

TREAT) (PREV
( ) ) Time, days

Croucher Pl et al. J Bone Miner Res. 2003;18:482-492.




Zoledronic Acid Inhibits Myeloma Growth in
the SCID/Hu Bone Implant Model

Osteoclasts Apoptotic Human Ilg in mouse
per mm myeloma cells, % serum, ng/mL
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Weeks after myeloma injection

]
B Control
[0 Zoledronic acid 0.1 mg/kg/wk SC Mean = SD; n =7; *P<.05, TP <.01

Yaccoby S, et al. Br J Haematol. 2002;116:278-290.




Antitumor Effect of Zoledronic Acid Being
Explored in Clinical Studies in Multiple Myeloma

Study Patients Treatments Primary endpoint Status

DYAVAVARS 50/53 Dexamethasone, Disease progression Accrual
thalidomide, ZOL, at month 6 complete
single arm

CZOL446EU 120/ 66 Thalidomide + ZOL Time to disease Active
S52 vs ZOL progression,

response rate, PFS
USA

CZOL446EF 310/53 ZOL vs no ZOL Disease Active
RO5 progression,
(MM stage 1) symptomatic

myeloma

CZOL446EU 176/ 89 Thalidomide/ Response rate of Active
S33 Dexamethasone vs chemo; PFS, OS;

VAD =+ prior ZOL antitumor effect of
USA P SoL

France

ZOL = Zoledronic acid; OS = Overall Survival; PFS = Progression-free survival;
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Pre-Bortezomib Post-Bortezomib

BV/TV = 12.85% BV/TV = 90%
Th.Th =0.1 Th.Th =0.7

Th.Sp. = 0.7 Th.Sp. =0.2
Tbh.N.=1.5 Tb.N.=2.8

Zangari MZ, et al. Haematologica. 2007;92(suppl 1): abstract 695.




Denosumab (anti-RANKL) in MM & Advanced
Cancer Patients with Bone Metastases

Study Features:

Bone metastases from solid tumors
(except lung) or MM bone disease

Patients receiving bisphosphonates
and uNTX >50 nM BCE/mM Cr

45 patients per group (N = 135)
Open label, randomized
ECOG=0,1,2
Screening /
Randomization

Primary Endpoint:

 Proportion of subjects with uNTXx
<50 nM at week 13

Secondary Endpoints:

* Proportion of subjects achieving uNTXx
<50 nM during the course of the study

* Time to reduction of uNTx < 50 nM

Denosumab
180 mg SC Q4W

Denosumab
180 mg SC Q12W

Bisphosphonate
IV Q4W

| 25 weeks of treatment |

Suarez T, et al. J Clin Oncol. 2006;24(18S): Abstract 8562.

Extension/
Follow-up




Primary Endpoint: Proportion of Subjects with
UNTx < 50 nM. All Subjects
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All Patients Patients with Patients with
Randomized uNTx Between 50 uNTx > 100
to 100

Suarez T, et al. J Clin Oncol. 2006;24(18S): Abstract 8562.




Optimizing Therapy in MM:
Conclusions

* Introduction of IV BPs has transformed management of
myeloma bone disease

* Opportunity to achieve benefit with earlier use?
— Prevention of bone loss

— Possible effects on the disease course

* Benefit/risk ratio could be further optimized
— Proactive monitoring of oral and renal health

— Optimal duration of therapy requires further study
 Emerging goal for zoledronic acid: extending survival

* Novel agents in combination with or without BPs may
have an affect on bone metabolism of MM patients

 Clinical trials are underway in MM




